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Preface. 

The present paper is intended to be followed by others describing further 
groups of organisms occurring in the Lower Ordavieian of the Palaeozoic 
Siljan District of the province of Dalecarlia (Dalarna) ,  Sweden. Special papers 
wil l  deal with the sedimentology of the strata! sequence. Discussions on 
stratigraphy, palaeohydrology, and changes of leve! based on the collected 
biological and sedimentological data , are airned to be presented at the end. 

These publications wil l  appear in  the series "Investigations of the Lower 
Ordavieian of the S ilj an District, Sweden" .  The present paper is No. I, 
and those following wil l  be numbered successively . 

The late Prof. G .  SÄVE-SöDERBERGH directed my attention to an interesting 
oolitic stratum of the Lower Ordavieian in Dalecarlia which gave rise to 
this series of investigations. A very serious illness prevented him from 
following the work in  his Institute, but from h is sick-bed he kept in touch 
with the progress of the work, and accepted my plan for the performance 
of the investigations. This paper was practically finished at his death on 
the 8th of June 1 948 . I shal l  carry on the work along the I ines to which 
he agreed. With the deepest gratitude, I remember his very stimulating 
in terest in this investigation ,  as weil as in previous ones, and in those proj ected . 

To GUNNAR SÄVE-SöDERBERGH I am much indebted for all h e  did for 
me personally. I shall never forget his noble character and his thoughtfulness, 
so often manifested. 

I also wish to express my gratitude to Prof. H. G. BACKLIJND for his 
interest in  the investigation and for including this series of papers in the 
Bulletin of the GeologicaJ Institution of Upsala. 

The preparation of the drawings of th is paper has been carried out by 
Mrs I .  THOMASSON ,  Mr A.  NILSSON ,  and Mr E.  STÅHL,  to whom I wish 
to express my thanks. Thanks are due to Mr G. ANDERSSON for the pre
paration of thin slides. For valuable assistance during the work I am 
indebted to my wife ,  and to Miss M. WALLIN. 

I thank Mr V. ]AANUSSON for information on the Estonian stratigraphy 
and for discussions on the stratigraphy of the Lower Ordavieian of Dalecarl ia .  

For revision of the English I wish to thank Mr E .  J .  BURGE, B. Sc. ,  Bristol .  

Institute of Paleontology, Uppsala University, July 1 948 . 

Ivar Hessland. 
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lntrod uction. 

In the Palaeozoic Siljan District of the province of Dalecarl ia (Dalarna) , 
Sweden, an Ordovician zone (the so-called Expansus Limestone) is partly 
formed as iron oolite (mainly limonitic ooids) . In studying this horizon 
lithogenetically, I had to examine the organic and inorgan ic components 
both of this layer and of the nearest parts of the sub- and superj acent 
strata. Thus, samples with rather small vertical intervals were taken and 
analysed chemically, granulometrically, petrologically, and biologically. 

Both macro- and semimicrofossils are abundant in parts of this strata! 
sequence. Ostracods are especially numerous. The ostracodal fauna was 
practically unknown, however, and I had therefore to describe it. About 
5 300 specimens were examined. To be determinable ,  practically all had 
to be more or less completely prepared at a magnification of about 50 
times. 8o species were observed, but 5 of them are described sine nomine 
and 2 are merely designated s p. With in I 6 species , 2-6 groups are 
discern ible constituting subspecies, moult stages , sexual dimorphisms , or 
in di vi dual aberrations. 

26 genera are represented ; 8 of them are proposed in this p a per. I 8 
of the genera do not seem to have been known earlier from the Lower Ordo
vician . One genus, hitherto reported only from North Greenland ,  is rather 
abundant in one part of the present strata! sequence. Only 3 species were 
described earlier ; they were identified for the first time in Sweden . 

About 700 specimens were measured after having been drawn at 43  
times magnification . 

The importance of the ostracods for the interpretation of the lithogenesis 
of the strata considered is only touched upon in  this paper. This question 
will be  treated in  a special paper, together with a discussion of the li tho
genetic significance of the other groups of organisms represented , and of 
the inorganic sedimentary phase. The present paper gives mainly taxonornie 
and frequency data of the ostracods observed; I consicler i t to be most 
appropriate to describe such a comprehensive fauna  separately. 

Later I hope to get an opportunity to study the ostracods of the 
corresponding strata in  other parts of Scandinavia .  I also hope to study 
the ostracods of the sub- and superj acent strata, especially in  th e Siljan 
District. I t would be  very interesting both to study the forerunners of the 
fauna described here and to follow its further development up to some 
relatively well-known Middle Ordovician ostracod fauna:: . 

The material now examined shows that a taxonornie revision is necessary 
in several cases . I originally intended to postpone the revision until material 
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from the whole Lower Ordovician sequence of zones bad been investigated , 
hut since many species could not be allotted to existing genera, some 
taxonornie proposals and considerations are made already in this paper. 

The stratigraphic value of the ostracods now described cannot be 
assessed until corresponding deposits in other districts ha ve been closely 
examined. They are fairly widely dispersed, judging by the fact that the 
earlier known species occur also in Ingermanland ,  i n  North German drifts, 
and in Norway, respectively. During a very brief examination of an old 
collection of ostracods from the Asaphus Limestone of the Island of Öland, 
I found rather many of the new species. 

However, one may not expect the ostracods in other districts to have 
the same vertical distribution as in  the Siljan District. It appears from the 
present investigation that the ostracods may have a fairly restricted ecological 
amplitude. Since there are certa in lithological differences among the districts , 
indicating hydrological and consequently also ecological dissimilarities , there 
is reason to expect certain differences as regards the vertical distribution 
of the particular species. 

Stratigraphy of the layers investigated. 

As anticipated, the area investigated is situated in the Central Swedish 
province of Dalecarlia (Dalarna) and is usually called the Siljan  District. It 
consists of Ordovician and Gotlandian deposits. 

General geological surveys of this area are given by TöRNQUIST I 883 
(geological map, Swedish text) , WARBORG I9IO (English), MOBERG I9IO 
(English) ,  and THORSLUND I936 (Swedish). 

TöRNQUIST's investigation is fundamental for our knowledge of the geology 
of the Silj an District. Later, special  investigations have increased the know
ledge of certain parts of the strata] sequence, mainly of the so-called Leptaena 
Limestone. The Lower Ordovician, to which the layers now investigated belong, 
have not been more closely reexamined until now that they are being inves
tigated by students of the Institute of Paleontology of Uppsala. These 
investigations are , however, not yet finished.  

TöRNQUIST's above-mentioned map shows the principal occurrence of the 
Paleozoic rocks of the Silj an District. They are situated in a roughly circular ,  
s unken area, the deepest parts of w h ich are occupied by lakes (cf. Fig. I) . 
The largest of them is Lake Siljan .  The rocks enclosing the Paleozoic area, 
as well as those endosed by it (the "Central Cupola" ) ,  are prepaleozoic .  
Tectonic processes, in Connection with the upheaval of the "Central Cupola" , 
have dislocated the Paleozoic strata to a rather ]arge extent, hut it is not 
known when this occurred. 
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Our strata belong to  the  so-called Orthoceras Limestone. On the basis 
of its colours, i t  was divided by TöRNQUIST into four sections : 

Upper Grey Ortltoceras Limeston e 
)) Red )) » 

Lo w er Gr e y )) )) 

)) Red )) )) 

The upper part of the "Lower Grey" Is lithologically different from the 
lower part, and the fauna also is partly dissimilar in these divisions 
(TöRNQUIST 1883 , p .  16) ; the information on the fauna is , however, not 
quite correct in all respects. 

The Orthoceras Limestone of the Island of Öland was divided by LIN
NARSSON in the same way (cf. NATHORST 1881) . MOBERG, in 1890, proposed 
another method of differentiation of the Öland Orthoceras Limestone, chiefly 
based upon the trilobites : 

Strombolituites Limestone 
Centaurus » 

Transitional layer 
Platyurus Limestone 
Gigas » 

Transitional layer 

As aphus Limeston e 

Litnbata » 

Planilimbata » 

{ Upper Asapltus Limestone 
Sphaeronites Bed 
Lower Asaphus Limestone 

The Gigas Limestone Is said to contain Megalaspis gigas ANGELIN 
and "closely related species" (no particular information in this respect) . 

The Lower Asaphus Limestone consists in the lower part of reddish 

Öland Siljan District 

Platyurus Limestone 
U p per Red Limestone 

Gigas Limestone 

Transitional layer Possibly belonging to t 

Upper Asaphus L·st. Insufficient information 
Asap/zus ·-- --------------------------- ------- ·--------- - - -------------------------------------

Lime-
ston e 

Sphaeronites Bed Insufficient information 

l Lower Asaphus L-st. Lower Grey Ort/wceras L-st. 

Limbala Limestone Lower Red Orthoceras L-st. 
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strata petrologically scarcely distinguishable from the Limbala Limestone ; 
i n  the upper part, the Lower Asaphus Limestone is grey. 

The Upper Asaplzus Limestone is l ight-red , samewhat spotted with 
white, and d istinctly crystall ine. MOBERG's information on t�e fauna of 
these strata is  insufficient and seems to be samewhat unreliable. 

Regarding the strata which are of i nterest for the present investigation ,  
MOBERG correlated the Öland and Siljan deposits as appears in  the table p .  1 03. 

The transitional layer is, in Öland, petrographically similar to the Gigas 
Limestone ; no  common species were observed, the transit ional layer being 
extremely poor in fossils (only a "Primitia" is said to occur in great masses) . 

v. SCHMALENSEE, in I 892 , gave the following stratigraphical survey of 
the strata! sequence of the Siljan District w h ich is here considered : 

Platyurus Limestone (Upper Red Limestone) 
Asaphus » (Lower Grey » ) 
Limbala » (Lower Red » ) 

WARBURG, i n  1 9 1 0, gave this survey : 

Platyurus Limestene 
U p per Red Limestene 

Gz"g-as Limestene 
1 ------------- l-------------------------------------------------

Asap/zus Limestene Lewer Grey Limestene 

Limbala Limestene Lewer Red Limestene 
-'-------------- ·------------------------------------------------------

TIIORSLUND,  in  I 936 ,  presented the same scheme hut exchanged the 
name "Asaphus" for "Expansus." By this name LINNARSSON originally 
designated an Östergötland l imeston e w h ich MOBERG in I 890 paralleled to 
the Upper Asaphus Limestone of Öland. (In THORSLUND's scheme, "Platy
uruskalk" and " Gigaskalk" happened to be erroneously reversed , which 
should be noticed . )  

According to these later works , the  stratigraphy of the  Lower Ordavieian 
of the S iljan District should be simpler than imagined by MOBERG. The 
transitional layer between the Asaphus and Gigas Limestones was not 
discerned and the Asaphus Limestone was considered uniform. Earlier, 
WIMAN had refrained from d istinguishing different zones of the Asap/tus 
Limestone in  Swedish areas, exclusive of Öland (cf. 1893 ,  p.  ro; 1 907 , 
p .  84; 1 9 10 ,  p. 9). MOBERG, in  a later work, i n  discussing the Asaphus 
Limestone of Öland ( 1 9 1 0, p. ro8) , suggests that "noth ing to earrespond 
with the Upper Asaphus Limestone is found elsewhere." 

Whether the stratigraphy of the Lower Ordavieian is as simple as this 
might suggest is questionable, considering the fact that the corresponding 
strata! sequence in Estonia and Ingermanland is  more detailed. There, m 

the so-called Series of Tall inn ,  the following divisions were discerned : 



LOWER ORDOVICIAN OSTRACODS OF THE SILJAN DISTRICT ros 

Stage Zon e 

Lasna- Acc. to 

mäe 0RVIKU C I y ÖPIK 1930 
I940 ---
Acc. to 

Aseri ORVJKU C I � ÖPIK I930 
I940 --- �----

Billy LAMAN-
SKY I905 

Acc. to 
---------- --------------

Vagi- 0RVIKU B ill� LAMAN-
n a tum 1940 SKY 1905 

------- --· 

B ill ex LAMAN-
SKY I905 

---
B Il y LAMAN-

SKY 1905 

Acc. to 

l 

-�� 

E ich-
zoaldi 
Zon e -------- -----
R an i-
c e ps 
Zon e 

Remarks 

Oolite ("Obere 
Linsenschich t") 

l Swedish equivalents 

Schroeteri Limestene 
(JAANUSSON 1947) 

Plalyurus Limestene 
(c f. J AANUSSON 1945) 

----------- --------�---

Oolite ("Untere 
Linsenschich t") 

Probably correspond
ing strata 111 Öland 
and the Siljan District> 

Represented, inter 
alia, 111 the Siljan 
District (cf. below) 

- - --------------------·------ - -----
Exj;an-
sus 
Zon e 

Lej; id-
u rus 
Zon e 

On ly o b served 
Ingermanland 

111 

--
Represented in 
Öland• 

Mega!- 0RVIKU B II � LAMAN- Bröggeri 

aspis I940 SKY I905 Zone 

B II ex LAMAN- Limbala Observedintheisland Limbala Limestene 
SKY 1905 Zone of Rågö (ÖPIK 1927) 

Plani- O b served in the Island Plani/imbala Lime-
limbala of Rågö (ÖPIK 1927) stone 
Zon e 

l'lote. C I ex distinguished erroneously by ÖPIK; in fact, according to its fauna, i t 
belongs to B III y. 

2 According to verbal communication by Mr V. ]AANUSSON, Dr B. BOHLIN and 
Mr H. MUTVEI. 

Equivalents of the Estonian Bröggeri Zone have not been observed in 
Sweden ,  and the Swedish Gigas Limestone has not been recogn ized in the 
Estonia-Ingermanland Region . 

LAMANSKY was of the opinion that the Bröggeri and Lepidurus Zones are 
lacking in Sweden but possibly occurring in Norway (1905 , tabular survey) . 
Furthermore, the Eicftwaldi Zone should correspond to the Gigas Limestone 
and the upper part of the Upper Asapftus Limestone. With regard to the 
Expansus and Raniceps Zones, LAMANSKY considered that, in  Sweden, the 
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E:rpansus Zone is known with certainty only in Östergötland, and that the 
Asaplzus Limestone of the other Swedish areas should earrespond to the 
Raniceps Zone and the lower part of the Eichwaldi Zone. In Norway the 
Expansus Zone should undoubtedly be represented. 

Concerning Öland, i t  is true that Asaphus e:rpansus {L.) W AHLENBERG 
is not observed in the part of the island w h ich was investigated by MOBERG, 
i. e. the southern part {MOBERG 1 9 1 0, p. r o8) ; Dr B. BOHLIN and Mr 
H. MUTVEI who are at present studying the strata! sequence of Öland, 
communicated verbally that they found Asaphus e:rpansus in the northern 
part of the island. As regards the Silj an District, TöRNQUIST says that 
Asaplzus e:rpmzsus is extremely rare { I88 3 ,  p .  r6) . This may have influenced 
LAMANSKY to assume that the "Lower Grey" should earrespond to the 
Ramceps Zon e and the lowermost part of the Eichwaldi Zon e; if the "Lower 
Grey" earresponds to the E:rpansus Zone ,  Asaphus e:rpansus in his opinion 
might have been expected to be more abundant. In the Estonia-Ingerman
Iand Region, this species occurs in the lower part of the Ramceps Zone 
but mainly in the E:rpansus Zone. Perhaps his assumption may also be 
du e to a notice by LINN ARSSON { I  87 I ,  p .  342) reporting As aphus raniceps 
DALMAN from the "Lower Grey" of the Silj an District. In Estonia-Inger
manland this species occurs in the upper part of the E:rpansus Zone, but 
mainly in  the Raniceps Zone. 

In TöRNQUIST 's  list of the "Lower Grey" fossils there are also men
tioned other species occurri ng, in Estonia and Ingermanland, in  the E:r
pansus Zone and the lower part of the Raniceps Zone, viz. Ptyclzopyge 
angustifrons {DALMAN) and Ampy:r nasutus DALMAN.  In fact, and partly 
contrary to TöRNQUIST ' s  statement, these species and Asaphus e:rpansus 
are frequent in a part of the "Lower Grey," viz .  in the zone where the 
ooids are most abundant, i .  e .  somewhat below the midheight of the "Lower 
Grey." This supports the suggestion that this horizon represents the E:r
pansus Zone.  Of decisive importance for this question ,  I think, is the fact 
tbat Orthis callactis DALMAN is abundant, this species being known by 
LAMANSKY only from the E:rpansus Zone .  lllaenus centrotus DALMAN, 
which is also represented in this part of the oolite, is reported by LAMANSKY 
from the E:rpansus Zon e ,  bu t not higher. T hus,  this part of the "Lower Grey" 
certainly is equivalent to at l east parts of the E:rpansus Zon e of Ingermanland .  

The above-mentioned notice that Asaphus raniceps DALMAN occurs in 
the "Lower Grey" of the Silj an District has not been verified. In fact, 
this species is very similar to some other Asaphus species {for instance 
A.  vicarius TöRNQUIST) . I found imperfectly preserved remains of a species 
remin iscent of A. raniceps in one locality {Leskusänget) I m above the 
horizon where Asaphus e:rpansus, Ptychopyge angustifrons, Ampy:r nasutus, 
and Orthis callactis occur abundantly. This horizon seems to belong to 
the Raniceps Zone .  
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In this part of the strata! sequence ilfegalaspis heros (DALMAN) was 
observed. Megalaspis rudis ANGELIN was also found in the upper part of 
the grey stratum. According to SCHMIDT (1906, p. 54) the former species 
is most common in the Eiclzwaldi Zone, but sometimes it occurs also in 
the Raniceps Zone ;  the latter is reported from the Eiclzwaldi Zone but 
according to a verbal communication by V. )AANUSSON this species has 
also been found in Estonia in the Raniceps Zone. In several localities of 
Dalecarl ia ,  JAANUSSON made the additional important find of Ctitambonites 
(fru?) zonata (DALMAN ) which does not occur lower than in  the Raniceps 
Zone. Thus, these species indicate that the Estonian Raniceps Zone is 
represented in  the upper part of the " Lower Grey" of Dalecarlia .  

Considering now the  lower part of the  "Upper Red" ,  i t i s  no t  known 
which stratum this horizon earresponds to ,  either in  Estonia or in Öland.  
By WARBURG (1910) and THORSLUND (1936) i t  is called Gigas Limestone .  
Megalaspis gigas ANGELIN is not ,  however, observed in  the lowermost 
part of the stratum . This species occurs in  a thin stratum (generally crowded 
with pygidia of M. gigas) a few metres above the upper limit of the "Lower 
Grey"; at Gr a nån i t appears a bo ut 4.8 m above this limit. At Sten berg 
it was observed to be immediately superimposed by Asaplzus platyurus 
ANGELIN. In the layer between the upper l imit of the "Lower Grey" and 
the Gigas horizon no rnaerafossils were found .  Presurnably the upper part 
of this stratum earresponds to MOBERG's transitional layer of Öland.  The 
lower part possibly earresponds to the Upper Asaplzus Limestone of Öland. 
In an old collection of Upper Asaplzus ostracods from Öland ,  I recognized 
some species characterizing the lowermost part of the "Upper Red" of 
the Silj an District. This might mean that the lowermost part of the "Upper 
Red" earresponds to the Upper Asaplzus Limestune of Öland. Since it is 
not yet known how Iong the Silj an ostracodal fauna considered continued in 
the "Upper Red," it is not possible to decide , on the basis of the present 
knowledge of the ostracods, whether the lowermost part of the "Upper Red" 
of  the Silj an District earresponds to the Upper Asaplzus Limestone of Öland. 

The "Lower Red" is Limbata Limestone,  but i t  is not clearly decided 
whether the colour border between the "Lower Red" and the "Lower Grey" 
coincides perfectly with the upper limit of the Estonian Limbata Zone .  
Two distinct discontinuity surfaces just above th is  l imit are of stratigraphic 
importance with in the Si lj an District. 

Thus, it is now scarcely possible to make perfeet earrelations with the 
Estonia-Ingermanland or the Öland stratigraphy. For the present investiga
tion it is neither necessary nor appropriate. Instead of contining the results 
here secured to the prevailing but ,  in several respects , inappropriate or 
erroneous stratigraphic names, I have used provisional denaminations for 
the strata. A special reason for leaving the stratigraphic questions open 
until later is the fact that in  the solution of this problem the micro- and 
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semimicroorganisms (not !east the ostracods, which were practically com
pletely unknown) must be taken into consideration to a very great exten t. 

This does not mean that the macrofossils should be rejected for this 
purpose. As anticipated, the whole necrocoenoses as weil as the inorganic  
sedimentary phase must be the  collected base upon which stratigraphy 
has to be founded . 

In this paper the uppermost part of the "Lower Red" (the Limbala 
Limestone) is denominated R l, the "Lower Grey" (including the lixpansus 
and Raniceps Zones) G, and th e lowermost part of the "Upper Red" R Il. 
The border between R l and G is marked R I/G and that between G and 
R Il is  given as G/R Il. 

There are reasons i n  favour of considering each of the two borders 
R l/G and GIR II to be mainly synchronous in the whole Silj an District. 
This question will not be thoraugbly discussed in  this paper but in  a 
f u ture one dealing with the l ithogenesis of the sequence of strata considered . 
Some important facts concerning the question of the synchronism may be 
mentioned, however. 

Iron occurs mainly as l imonite in  this strata! sequence. The h ighest 
concentration is found in the most oolitic part of stratum G (the Expansus 
Zone) . The total a mount of l imon ite in R l and R Il is remarkably low, bu t 
in the aforesaid zon e of stratum G i t is partly very high (max. about 2 5 % Fe) . 
In R l and R Il the l imonite is rather uniformly dispersed in the sediment, 
which thus receives a reddish colour. In G the l imonite is concentrated as 
ooids or i n  various fossil fragments ; the rest of the sediment is only slightly 
l imonitic and thus mainly greyish . 

This difference in  the mode of occurrence of the limonite is important 
for the elucidation of the paleohydrologic conditions . On account of indica
tions which wil l  be discussed more completely in the lithologic paper, the 
following conclusions may be drawn in  this respect. 

During the deposition of R l and R Il, the Siljan District was in  close Connec
tion with the ocean . Easily dissociable Fe-salts which may have been supplied 
rather continuously and rather abundantly (by rivers and by release from 
decaying organ isms) , or occasionall y possibly by air (falls of volcan i c ash ) could 
not exist in  such surmundings but were rapidly oxidized and hydrolysed to 
form Fe203 ·n H20 ; hydrous iron oxide may also have been brought to the 
sea by streams. The hydrous oxide was continuously precipitated , since in 
this ventilated water the pH was high (possibly about 8 as in the present 
ocean ) , and since the salubility product of the hydrous oxide above pH 5 
is very rapidly decreased . 

During the formation of stratum G, the area bad no longer such a 
close communication with the ocean. The water must have been only 
sl ightly agitated. The content of electrolytes was low. The pH may have 
decreased somewhat. Probably the pH was not lower than 6; i f  so ,  calcareous 
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substances would have been dissociated , which was generally not the case. It 
may be reasonable to suggest a pH somewhat > 7, as is stated for many 
of the present stagnant waters (MONSTER STR0M 1936 ,  p. 52) .  In the 
bottom layer of the stagnant water the pH was certainly higher, however. 
Carbonic acid , created at decomposition ,  reacted with calcium carbonate 
forming a buffer solution of about 8. Fe···, Fe· · , and FeOH" · ions, as 
weil as Fe203 ·n H20, were supplied as previously, during certain periods, 
however, obviously richly ; the iron Iikely derived from volcanic ashes. 

But in these surroundings Fe(HC03)2 was formed owing to the fact 
that earbon substances were abundant in  the sediment and certainly also 
in the water (as colloids) . The salubil ity of Fe(HC03)2 i s  much higher than 
Fe203 ·n H20 at the same pH. However, of  greater importance was that 
the C02-pressure was high which eaused the water to contain !arge quantities 
of  Fe(HC03)2• 

Of fundamental importance for the formation of Fe203 ·n H20 in such 
surroundings as now described is firstly that the C02-pressure is  lowered : 
then Fe(HC03)2 is changed to FeO which is oxidized (oxygen from algae) 
and hydrolysed to form Fe203 ·n H20 which , owing to the high pH, is 
precipitated. 

The C02-pressure is, above all , d iminished by the C02-requiring photo
synthesis of plants. In the present case there were plenty of plants. At 
!east, penetrating and enveloping algae were very abundant. 

The C02-pressure was also diminished by other processes . During the 
decoroposition of decaying bodies, FeS is formed, which , in reacting with 
C02, H20, and 02, i s  transformed to Fe(HC03)2 and H2S. Thus, the C02-
pressure is diminished at the same time as the amount of Fe(HC03)2 is 
in creased, which in  the present surroundings with C02-requiring and 02-
producing plants and with a high pH, resulted in a final precipitation of 
Fe203 ·n H20. 

The boundaries R l/G and G/R II are rather d istinct i n  the whole Silj an 
District and the hydrological changes were mainly contemporary which is 
also shown by the development of the ostracodal fauna.  

These changes may not have appeared suddenly, however. The yellowish
brown bands in R J and the discontinuity surfaces at the transition to stratum 
G, cf. next chapter, ma y indicate preceding short stages of  restricted agitation 
of the water. On the other hand, certain lithological structures in the lower 
part of G may indicate occasional agitation of the water, possibly owing 
to accidental doser communication with the ocean . Towards the  end of the 
G stage there existed an occasional sl ight communication with the ocean , 
as indicated by the ostracodal development. 

Summary. On account of the imperfect state of the present knowledge 
of Lower Ordavieian stratigraphy, the strata! sequence here investigated 
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cannot yet be perfectly correlated to other Lower Ordavieian strata of Sweden 
or to those of the Estonia-Ingermanland Region. Instead , provisional de
nominations for the strata examined are used in this paper. The boundary 
between these strata may be practically synchronous in the whole Silj an 
District. 

Lithological data. 

Nine localities were examined as regards ostracods. Lithological observa
tions we re made in 8 furthe r localities. A full account of the l ithological results 
will be given in a special paper, hut some data will be mentioned here. 

The stratum G was studied throughout its entire thickness in 5 localiti es; 
in the other localities on ly parts of i t were available. Concerning the subj acent 
stratum,  on ly the uppermost part (R l )  was examin ed (8 localities) , and of 
the superj acent stratum ,  only the lowermost part (R Il; 7 localities). 

R I. This stratum is reddis h maroon with scattered grey-greenish spots 
of generally minute size. Irregularly undulating bands of a yellowish-brown 
colour mainly conforming to the bedding are distinctive ; they are l imited 
downwards by a very thin grey-greenish zone. The bands are thin, only a 
few millimetres. They are situated at a distance of a few centimetres from 
each other. 

The principal colour of R l is due to substances w h ich coat the calcium 
carbonate crystals , and other particles , with a thin film. These substances 
consist of mainly hydrous iron oxide. 

The yellowish bands are concentrations of hydrous iron oxide and 
phosphorous compounds. The grey-greenish zone j ust below the bands 
contains uncoated glauconite grains. The bands are not discontinuity surfaces 
in the general meaning. As mentioned on p. 109 they may indicate repeated 
short periods of stagnation. 

R l is crowded with various fossils, mo re or less detritified : mainly crinoids, 
ostracods, brachiopods, small orthoids, and trilobites (Megalaspis limbala 
[BOECK]) . In the bands they are encrusted, and their cavities and canals 
are partly filled up with the iron and phosphorous compounds mentioned 
above. Organisms filled with glauconite are generally coated with hydrous 
iron oxid e. In the remain ing part of R l the fossils are occasionall y filled 
up or encrusted. Some of the sheils are minutely canalized by perforating 
algae. 

R 1/G. The transition from R l to G is el ear! y discernible. In som e localities 
a few rather distinct discontinuity surfaces are distinguished in the narrow 
transitional zone ; j ust above R l/G there are two distinct discontinuity surfaces. 

G. The th ickness of stratum G in the localities studied is different: min. 
1.8 m, max. 4 m. The colour is mainly grey. In the lowermost part the 
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colour varies somewhat, generally light grey or greyish-green ; in the middle 
part , as a rule, i t  is very dark grey, in the upper part the colour is  most 
often light grey. Small red spots occur occasionally ; a reddish zone may 
occur in the upper part of the stratum. 

Stratum G is partly developed as oolite. This is the most d istinguishing 
feature of the stratum. Ooids mostly occur in the lower and middle part, 
hut they are also found in  the upper part. In all localities the maximum 
frequency of ooids appears samewhat below the midheight. 

The o o ids are structurally of two typ e s: concentrically stratified and 
non-stratified. The main part of the ooids consists chiefly of limonite. 
A fe w consist of  chamosite and are generally very distinctly stratified ; they 
are distinctive for the upper part of the stratum (the Raniceps Zone) . The 
limonite ooids are brown , and the chamositic ooids are greenish of different 
shades, or black (phosphorite covering). The chamositic ooids themselves 
contain phosphorite and pyrite. 

The maj ority of the ooids belong to the fraction o.I25-I mm. The 
ooids are usually flattened and have a subcircular outline. In the highest 
frequency zone the limonite ooids are partly gathered in  rounded agglomerates 
of about 2 cm diameter. 

Considerable amounts of iron are concentrated in the oolite .  In the 
highest frequency zon e the amount of Fe is most! y about I s-z 5 % of 
the sedimentary rock. It may be noticed , however, that limonite is enriched 
not only in the ooids hut to a !arge extent also within and around non
ooidic debris particles of sheils and other hard tissues . 

Shells and shell fragments in  stratum G are to a very !arge extent 
canalized by boring algae. The canals are filled with limonite. This abun
dance of algae indicates a moderate depth of water during the deposition 
of this statum. 

A few other typical features of stratum G may be mentioned . 
In the lowermost part of stratum G, there are irregular masses of li

monite coated with phosphorite, forming sometimes flattened and mainly 
harizontal "canals" (about I cm diam .) .  These masses give the unmistak
able impression of having been fluid or semifluid. They may have been pre
cipitated as stagnancy colloids, but seem to h ave been slightly squeezed , 
and slid when minor changes in the sediment took place, almost certainly 
eaused by slight movements of the water. The sediment around these 
substances was also slightly stirred up .  

Above the zone of the  h ighest frequency of ooids (thus between the 
Expansus oolite and the Raniceps oolite) there is ,  in some localities, a 
zone characterized by the rock being cleavable along certain surfaces. These 
surfaces are slightly oblique to the bedding, irregularly undulating, and 
generally passing over to each other. The surfaces are covered with brown
grey iron and phosphorous colloids. These stagnant water precipitates may 
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have been finally deposited during a sort of a slight criss-cross bedding, 
i. e. during a period characterized by slight irregular current activity. 

The content of minerogene particles in stratum G is various in different 
localities and in different strata of the same locality. In one group of lo
calities situated in the northern part of the district the largest percentages 
occur mostly around the zone with the highest frequency of ooids {thus in 
the E:xpansus Zone). In another group situated in the southern part, the 
highest frequency of ooids is not corresponded by a high percentage of 
minerogene particles. This part of the district must have been situated 
at a larger distance from the shore. 

Glauconite grains are rather abundant just above R I/G in most of the 
localities ; in the remairring part they may appear in  very small quantities. 

The sediment is generally crowded with carapaces , and fragments of 
carapaces and other resistant tissues. Most of them belong to small species. 
Ostracods are abundant, except in the upper half of the stratum. Crinoids 
are abundant all through the stratum. Small orthoids, inarticulate brachio
pods, and gastropods generally occur abundantly j ust above R I/G;  the 
gastropods are often filled with glauconite. In the middle part of the stratum , 
small orthoids and small gastropads are practically absent but appear again 
in the uppermost part. 

Among the microscopical organic remains are rounded bladders with a 
wall of ch itin. Their nature is unknown , but they may be suggested to 
be eggs of trilobites. They are most frequent in the middle of the stratum. 

The macrofossils consist of brachiopods, cephalopods, conulariae, and 
trilob i tes. 

The most common brachiopods are Orthis callactis DALMAN (Expansus 
part) and Lycophoria nucella (DALMAN) (most abundant in the Expansus 
part). Additionally, species occur belonging to the group of Orthambonites 
calligramma (DALMAN) , the group of Porambonites intercedens (PANDER) , 
"Stroplwmma jentzschi" GAGEL (= Ahtiella dalecarlica HESSLAND ; Raniceps 
part) , Inversella sp., and Sowerbyellids. Lingulids, Obolids, and Paterulids 
occur occasionally all through the stratum. Cephalopods are most common 
in  the middle and upper part. In one locality they are very frequent in 
the upper part, most Iikely as a resu lt of a temporary connection with the 
ocean (a red stratum at Röjeråsvägen). 

A !arge Conularia is represented in the most ooidic part of the Expansus 
Zone (Pseudoconularia dalecarliae HESSLAND) . 

Among the trilobites the Asaphids are the most common. The majority 
of the tri lobites occur in the E:rpansus Zone (most ooidic part). In this zone, 
Ptyclwpyge angustifrons (DALMAN) has the h ighest frequency, and then fol
low Megalaspis acuticauda ANGELIN and Asaphus expansus (L.) WAHLEN
BERG. Rather common are also : Cyrtometopus clavifrons (DALMAN) , Ampyx 
nasutus DALMAN, Illaenus esmarki (SCHLOTHEIM) , and Illamus centrotus 
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DALMAN. Occasionally occurring are : Niobefrontalis (DALMAN) , Nieszkowskia 
tumzda (ANGELIN) , and Pterygometopus sp.  

In the other parts of stratum G, trilobites are less frequent, especially 
below the Expansus oolite. In the upper part of the stratum , however, 
Megalaspis lzeros (DALMAN) and Megalaspis rudis ANGELIN appear abun
dantly . 

GJR II. This border is fair! y distinct. Discontinu ity surfaces were not 
observed in th is  zone .  In the upper part of G the sediment is partly red , 
however, as observed at Röj eråsvägen.  This may mean that the ventilated 
stage of R II was preeecled by occasional, better contacts with the ocean . 

R II. The colour is maroon, bu t the l imeston e has rather man y green i sh 
spots. The abundant cephalopods are generally coated with hematite. 

The maroon colour  is due to a brownish compound (mainly l imonite) ,  
wh ich covers the minute calcite crystals with a thin film. In thin sl ices it 
appears that the coloured substance is especially concentrated i n  bands 
running in different directions. Yellowish concentrations of limonite are rather 
abundant, especially endosed in canals and ca vi ties of fragments of fossils. 

The rock is crowded with fossils. The rnaerafossils consist ch iefty of 
cephalopods. Fragments of tri lobites and brach iopods are fairly abundant. 
The most common semimicrofossi ls are ostracods and crinoids. Occasionally 
there are plenty of hypostomata of larva! trilobites (most Iikely of Megal
aspids) just above G/R Il. In the lowermost part of R II, the fossils are, to 
a rather !arge extent, canalized by boring algae, hut higher up such struc
tures appear only occasionally. 

Summary. A few notes on the characteristic components and structures 
of the strata! sequence have been made. They improve the idea on the 
development of the Siljan District as expounded in the next proceedi�g 
chapter. 

Material and methods. 

The nme localities examined for ostracods (cf. p .  I 10) are situated m 
the following parts of the rnaini y circular Silj an District (Fig. I ) : 

Southern part : Rävanäs . (R l, G, R II) 
Röj eråsvägen . ( )) )) )) ) 
Granmor . ( )) )) )) ) 

Eastern )) Silverberg . (part of G ) 
Silverberg II . (upper part of G, R Il) 
Born-Dådran . ( )) )) )) )) )) ) 
Gulleråsen . (R I, G, JUl) 

Northern )) Leskusänget . ( )) )) )) ) 
Western )) Stenberg . (R I, lower part of G) 

8 - 48705 Bull. oj Geol. Vol. XXXIII 
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o tO eo km 

Fig.  r .  Map of the Siljan District, showing the circular Ordavieian and Gotlandian for
mation. Black surfaces indicate basaltic dikes. The localities described in this paper are 
printed in fat-faced types. Compiled from Tö RNQUIST 1 883 and THORSLUND 1936 ;  some 

northern boundaries of the formation corrected. 

Series of samples through the strata! sequence were taken .  The dis
tance between two consecutive samples is usually as small as possible for 
practical reasons. However, the distance is not uniform . In sections of ob
v tous interest the samples lie close to each other, in  the remain ing parts 
there are, according to the circumstances, various distances between the 
samples. As a rule ,  samples were taken from both sides of lithological dis
continuities. 

As mentioned m the preface of this paper, I intended to study the 
oolite of stratum G. The samples of th is stratum were most often taken 
as sequences with short intervals ; the samples were lying close to each 
other to a rather !arge extent. In the profiles as drawn in this paper the 
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midheight of the samples is marked. The distance between these levels 
is on the average I 8 cm (min . 5 cm, max. 50 cm) as regards the localities 
exclusive of Rävanäs and Röjeråsvägen , where the corresponding data are 
53 cm (min. I 5 cm, max. 1 . 6  m) . Considering R I and R II, only I or 2 
samples were taken just below R I/G and above G/R II resp.  Occasionally, 
isolated samples were taken at greater distances from these horders. 

The ostracods of stratum G are thus better known than those of R J 
and R II. However, the investigation of R I and R II may be sufficient to 
giv e an ide a of the ostracod faun;:e of the se strata, especially of that of R J I. 

Fig. 2. Pair of forceps with a glass phial filled with ammonium chloride used for 
whitening of small fossils. About natural size. 

The samples are of different weights : most often about I-3 kg, but 
sometimes much more. They were partly used up for mechanical and 
chemical analyses, and for thin slides and polished sections .  The remains 
were completely or partly examined for ostracods .  

For this examination they were spl i t  up into smaller pieces and in
spected at 48 t imes magnification .  Most of the specimens had to be prepared. 
The dentist's drill is not suitable for preparations of these minute and fra
gile fossils; it was only used to remove conceal ing "bigger" parts of the 
rock. For preparation j ust around the fossils I used needles of special steel , 
and common sewing needles. The preparation of the finest details was made 
by means of fine sewing needles sharpened in oi l  on soft shales. 

The details of  the carapace are accentuated and the carapace stands 
out more distinctly against the rock if the surface is covered with a very 
thin layer of  ammonium chloride, or a very thin film of diluted cellulose 
lac-varnish . Ammonium chloride gives prominence especially to reticulate 
patterns and lac-varnish to shallowly pitted surfaces. It is very important 
that the layer of ammonium chloride is thin and even . For this pu rpose 
the following simple arrangement is suitable. A small glass phial is entirely 
filled with ammonium chloride. The best too! to handie it is a pair of 
forceps, especially made for th is  purpose (Fig. 2 ) . Only the t ip of the phial 
should be heated until , after a few seconds, a th in smoke appears. The smoke 
that appears at first is allowed to disperse in the air and the very thin 
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smoke that is produced for a short while afterwards is made to sublirnate 
on to the fossi l .  This is performed at a magnification of about I 5 times. 
Higher magnifications give such small fields of vision that most of  the 
smoke disappears during the efforts to direct the opening of the phial  on 
to the fossil . 

The fossils must be thoraugbly cleaned before being coated with am
monium chloride. Generally, aleobol (95 %)  is sufficient. Oi ls ,  such as xylol, 
aniseed oil, monobromonaphthalene (see below) and oils from plastdina 
(separate ostracods are often mounted in plastdina during examination) , 
should be removed by wasbing in e. g. petroi or ether. Films of cellulose 
lac-varnish should be dissolved away by acetone (amyl acetate) before am
mon ium chloride is sublimated onto the surface. The ammonium chloride 
i tself is removed by aleoboL 

The oils j ust mentioned are used to make the carapaces samewhat 
transJucent so that structures of the interna! side of the carapace are vis
ible, for instance muscle scars. 

Thin slides for microscopical studies were made from several species. 
They complete the idea of the construction of the carapace which was re
ceived during the preparation .  They also made it possible to iden tify the 
abundantly occurring carapaces in the thin slides from the rock samples, 
which would otherwise have been quite impossible ,  since, as far as I could 
see, practically all of  the seetians figured in the literature are from smooth 
and rounded species. 

Most of the sliced specimens consist of separate valves and, hence, the 
appearance of  the carapace bad to be reconstructed . Thus, in the maj ority 
of the transverse seetians reproduced, only one valve is real, the opposite 
is an image of the former. This is indicated by its ends being left white. 

The ostracods were drawn by means of a Zeiss drawing apparatus 
(magnification 43 X ) . Non-retouched photographs were intended to be re
produced at the same time, but, if so, the printing expenses would have 
been too high, and this plan and the proj ect to present retouched photo
graphs were therefore rej ected. Photographs of minute ostracods with 
complicated surface ornaments often require much touching up and even 
so the result will often not be  equal to the drawings. In spite of having 
at my disposal some very good photographic equipment, a skilful photo
grapher and highly qualified draughtsmen trained in retouching work during 
many years, I decided to have drawn figures . It would have been better 
if the drawings bad been supplemented by stereoscopic photographs. 

The ostracodal necrocoenoses were investigated quantitatively. In non
consolidated sediments this is easily done, but it is more difficult as regards 
sedimentary rocks . The method of caleulating the frequency of the ostracods 
as used here is not perfeet but it may satisfactorily elucidate the changes 
of frequency of the fauna and the succession of the species. 
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The specimens on the surface of the rock samples investigated were 
counted and the weights of the rock samples were determined . By calcu la
tions, the frequency of the ostracods was made referable to a unitary 
number of rock samples having a unitary weight. As reference units were 
ehosen ro rock samples weighing together J OO g. As a rule, more than 
ro rock samples of each level were examined and generally their total 
weight exceeded r oo g. 

As is evident, this method is not quite accurate, since, appropriately, 
the reference unit  should be a surface. But it is practically impossible to 
calculate the superficial dimensions of the irregular rock samples, and ,  there
fore, the present method was used. There is an inherent incommensurability 
among the frequency data deduced by this method, since the total surface 
of  many small stones is relatively larger than that of a few big ones. Thus, 
the method does not allow perfectly correct frequency data, hut i t  gives 
a rather good idea of the distribution of the ostracods. 

The frequency data are reproduced graphically. Too great importance 
should not be attached to small fluctuations of the curves owing mainly to 
the above-mentioned inaccuracy of the method of calculating the frequency and 
the fact that ostracods may be occasionally so covered with limonite that 
they are not even recognized as ostracods. Of course, the frequency curves 
do not strictly show biocoenotic changes. In fact, they are referable to 
necrocoenoses, and these are practically never identical with biocoenoses. 
Some of the ostracods lived in the place where they were embedded , hut  
others were carried there from other biotopes. The large and more persistant 
fluctuations of a curve may show the changes both of the autogene fauna 
in  a locality and ,  to a certain extent ,  the changes which occurred in the 
adj acent areas where the allogene consti tuents l ived. The development of 
the entire ostracod fauna in  an area is i l lustrated when camparing frequency 
curves from i ts different parts . In the present case the curves suggest a 
rather uniform development of the ostracod fauna within the whole area . 

The dimensions of the species are given i n  connection with the descrip
tion of each species. 

It i s  important that as many dimensions and as many specimens as 
possible are measured. In this way, information is  obtained on the composi
tian of the population. Furthermore, one finds the proportions between the 
number of adult specimens and larvce, and also dimensional dissimi larities 
between different ontogenetic stages and between the sexes. The differences 
between two consecutive stages of an ontogenetic sequence are often 
so m inute that they are not discernible without measurements. But the 
differences between the adult specimen and a conspecific young  larva are 
often so considerable that they might not be recognized as belonging 
to on e species if an intervening series of measured specimens di d not occur. 
In fact, such measurements combined with observations on other morpholo-



I I 8  IVA R HESSLAN l> 

gical characters are necessary from a taxonornie point of view. Among the 
present material ,  several fairly Iong ontogenetic sequences were found.  

The following dimensions were measured : greatest length (L) ,  greatest 
height (H) ,  greatest thickness (G), length of dorsal margin ,  or h inge Iine (DM), 
length of free margin (FM) ,  anterodorsal ( 1\ an t) and posteradorsal ( (\ post) 
angle, and breadth of velum (Ve! . ) .  

H 
The ra tios between the following dimensions were calculated : - , 

L 
D M  Vel 
-L, T' 

F M  
and -- ·  

D M  

G 
L' 

The measurements were taken from outline drawings made by means 
of the above-mentioned drawing camera (43 times magnification) .  

Summary. In this chapter the localities investigated are mentioned , as 
weil as the technical methods used in the laboratory research . Furthermore, 
an account is given of the principles for the investigation of the frequency 
of the ostracods. 

Orientation of the carapace. 

The question as to which end is the anterior and wh ich the posterior 
in Paleozoic ostracods - the question of the "orientation" of the carapace -
has been much discussed .  However, no  agrcement has been reached, 
a fact which is of great detriment. Sulci , nodes and other morphological 
features of the carapace are denominated in  accordance with their relation 
to the anterior or posterior end of the carapace. As Iong as there are 
different opinions as regards the ori entation of the carapace, the descrip
tions will obviously be samewhat chaotic. This must not continue,  and it 
is also not necessary. 

TRIEBEL, i n  I 94 I ,  presented a thorough investigation of the orientation 
of the carapace. TRIEBEL's arguments are comprehensive and correct, as 
far as I am able to j udge from my own experience of recent ostracods and from 
the present material . The present data support and complete these arguments. 

TRIEBEL rightly says that those marks of the carapace which are formed 
by permanent Connection with the body are the safest starting points for 
the orientation .  Muscle scars are the most distinct of such marks . 

In recent ostracods one may discern 4 groups of muscle scars : the 
central adductor group ,  the dorsal group (abdominal muscles, mainly muscles 
of the furca) , the antennal group ,  and the mandibular group .  In some 
species the muscle scars earrespond to depressions on the surface of the 
carapace. This is magnificently shown in  lliocypris bradyi G. O. SARS , a 
common North European fresh water ostracod. In many cases, the muscle 
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scars are not corresponded by depressions on the surface of the carapace. 
However, the musde scars are often v isible i f  the carapace is placed in 
l iquids of high refractive index. 

In recent ostracods the central adductor musde is attached mainly 
centrally and in  front of the midlength ; the posterior part of the body is 
larger than the anterior due to the fact that the voluminous sexual organs 
are situated there and the sexual products are stored up in  the posterior 
part of the body. (Rare exceptions are known : in  the pelagic genus Conchoecia 
the central musde is attached j ust posterior to the midlength owing to a 
pronounced enlargement of the musdes of the antennae ,  which are swim
ming organs . ) It is a well-known fact among ostracologists that the central 
adductor musde is attached to the carapace in front of the midlength . The 
group of dorsal musde scars are situated dorsally of the central musde 
scars ; sometimes this group and the central group are situated on one 
interna! dorsoventral ridge of the carapace which is corresponded by an 
impression (sulcus) on the exterior of the carapace. The antennal group 
of musde scars is in front of the dorsal group and j ust at the b inge I ine .  
The mandibular group consists of two scars situated j ust in  front of the 
central group.  The inner end of the mandibular musde is j oined to a 
triangular chitinous plate attached to the carapace at two corners . 

There are no  musde scars in  the posterior part of  the valves ; as 
mentioned, the abdominal musdes are attached to the carapace in  front 
of the midlength (the dorsal musde group) . TRIEBEL shows that this is a 
necessary result of the development of the cutaneous duplicature from 
which the carapace is originated. 

If unmistakable musde scars are visible in  Paleozoic ostracods, there 
is no  uncertainty as regards their orientation .  Mostly, the musde scars are 
not distinguishable externally, however. But i t  has been shown that the 
scars are corresponded by externa! impressions.  BONNEMA gave examples 
of the fact that the central musde scar is situated in  the ventraJ part of 
the median sulcus, in studying the interna! side of the carapace ( I 909) . 
TRIEBEL stated , as example, that in  a Paleozoic species there are impressions 
corresponding to the central ,  dorsal , and antennal impressions in  Iliocypris 
bradyi ( I  94 I ,  p .  309) . H e presumes t hat mandibular se ars do not occur in 
Paleozoic ostracods. Furthermore, he says that in disulcate species the 
anterior sulcus earresponds to the scars of the antennal musdes . 

These examples are very helpful for the elucidation of this problem , hut 
i t  would be most valuable if  the observations on musde scars could be 
i ncreased . Parts of the present  material are suitable in this respect. 

My material shows that musde scars are not for the most part visible 
on the outer side of the carapace and, as a rule, they are not discernible 
in h ighly refractive liquids. They are best studied on  the interna! side of 
the carapace or from interna! moulds. Most of the present observations are 
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referable to interna! moulds. In several cases, the mould substance is favour
able for a most perfeet preservation of minute structures . These substances 
are limonite, and grey or greyish green iron silicates, i . e .  colloidal precipi
tates . 

The muscle scars are generally shallow and indistinct. As a matter of  
fact, a distinct muscle scar (the adductor muscle) is constantly discern ible 
only in  a few non-sulcate genera. 

In Macronotella (PI . IV, Figs . 3 and 4) the adductor or central muscle 
scar is !arge and rounded ; in  M. fabulifonnis n .  s p .  i t is covered with 
extremely minute dots. It is situated on one side of the midlength , i .  e .  

in front of the midlength , judging from the situation of the central adductor 
muscle in recent ostracods. The central muscle scar is also visible on the 
exterior of the carapace. This spot is smooth but the surroundings are 
perforated.  These perforations have a narrow externa! opening, hut they 
are bulbous inwards ; from the bottom of each bulb a short and narrow 
canal leads to the interior of the carapace. The shallow pits around the 
muscle mark on the intemal moulds are impressed by the bottom of the 
bulbs (PI .  XII,  Fig. 5) .  Whether impressions of the other muscle groups 
occur in  Macronotella could not be decided ; possibly so me or other of the 
pits are muscle scars . 

In Bythocypris (PI . X, Fig. 1 7) the scar of the central adductor muscle 
is a distinct round spot with a samewhat rough surface. It is situated 
j ust below the midheight and in front  of the midlength - in  the blunt 
end half of  the valve as in  the recent genus Bythocypris. No other muscle 
scars were observed. Externally the central muscle spot is generally not dis
cern ible. 

In Conehoides n. gen . a few very shallow depressions on the surface of the 
carapace can be  seen , obviously corresponding to muscle scars. The 
depressions are more distinct in intemal moulds,  however (PI . II, Fig. 1 0) . 
In favourable cases the following arrangement of the scars appears . All the 
scars are distinctly si tuated on on e side of the midlength ; apparent! y this 
half is the anterior one.  The scar of the central adductor muscle is rounded ; 
in its ventraJ part are often a few decper marks . The scar is situated samewhat 
dorsally of the midheight ,  and, in  turn , dorsally of this scar is a triaugular 
field with the base mainly parallel to the dorsal margin and one angle 
directed ven trally. Along the anterior margin of the field one may some
times discern a row of minute impressions. Judging by the situation of the 
scar and its triaugular outline, the abdominal muscles were attached there 
(the dorsal muscle group) . Just in front of this dorsal scar is a smaller, 
rounded one. This spot is situated j ust where the antennal muscles are 
attached in Iliocypris bradyi. Scars of the fourth muscle group, the mandi
bular group , also seem to occur in  Conclzoides. They form a small area 
with two distinct p its j ust in  front of the central muscle scar. There is 
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good correspondence with Iliocypris bradyi as regards both situation and 
arrangement of the attaching marks . Thus they may be assumed to be 
mandibular muscle marks, which TRIEBEL thought to be missing in Paleozoic 
ostracods . 

The area endosed by the central, dorsal , and mandibular muscle scars 
forms a slight swelling of the interna! mould . The surface of the carapace 
is generally not swollen . Hence, the carapace is thinner in  this spot than 
elsewere. 

The reason for each valve of the carapace being so thin in  this spot 
is not known , hut one may assume that l ight-perceptive organs were situated 
there, as suggested by BONNEMA. 

In this spot is a more or less distinct node on the carapace in the 
following genera investigated : Primitiella, Ectojn·imitia, Euprimitia, Euprimites 
n .  gen . ,  Eurychilina, Laccoclzilina n .  gen . ,  Ctenentoma, Aulacopsis n .  gen . ,  
Glossopsis n .  gen . ,  Ceratopsis, Ogmoopsis n .  gen . ,  Tetradella, and  Steuslofjia. 

In Primitiella the scar of the central adductor muscle is !arge and 
rounded. Often i t can be distinguished on the ou ter surface of  the carapace. 
It is s ituated in the ventraJ part of the sulcus, samewhat in  front of the 
midlength . Other muscle scars are generally not visible ;  occasionally there 
are extremely slight mandibular muscle impressions. 

In Euprimitia, Euprimites, Euryclzilina, and Laccochilina the four groups 
of muscle scars are more or less distinctly impressed . Generally the mandi
bular muscle scar is the most distinct one. 

Ctenentoma (PI . VII, Fig .  8) was observed to have a two-pitted mandi
bular muscle scar. In the sulcus is a row of similar pits hut a rounded 
central muscle spot is generally not observable .  The antennal scar is 
small and the dorsal scars are indistinct. 

In Tetradella, Glossopsis, and Ceratopsis the muscle scars are shallow 
and mostly indistinct .  The mandibular and antennal muscle scars are 
most easily discernible hut the central muscle scar is remarkably weak ; the 
dorsal scar is  indistinct. The sulcus containing the cen tral muscle scar is 
situated in  front of the midlength . 

In my material, I found no exception from the rule that all muscle 
scars are situated laterally of the m idlength , i. e .  certainly in the anterior 
half of the carapace as is the rule in recent species. 

The carapace having this orientation ,  the processes and sulci are directed 
posterodorsally j ust as in species l iving now. The greatest number of 
perforations for sensory bristles are situated anteriorly (e .  g .  Pinnatutites 
procera [KUMMEROWj ) .  

The importance of the  so-called broad pouch for the  orientation of the 
carapace will be disenssed separately in  the following chapter. 

In the l iterature the conditions are irregular as regards the orientation 
of the carapace . 
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TRIEBEL ( 1 94 1 ) , as mentioned ,  made the most thorough analysis of this 
problem. My observations on muscle marks support his ideas. During the 
years 1 9 1 3- 1 93 8 ,  BONNEMA in  several artides made much propaganda 
for this orientation ; his drawing attention to the fact that the scar of the 
central adductor muscle is situated in front of the midlength , and, moreover, 
that i t  is corresponded by the median sulcus are of  permanent value. 

This orientation is used by some modern authors ,  for instance SPIVEV 
1 939 (England) ,  SCHMIDT 1 94 1  (Bohemia) , and SWARTZ 1 93 3  and 1 936  
(U. S .  A . ) .  Among earlier authors this orientation is rather common,  for 
instance by JONES, LINN ARSSON ( I 869) , HALL and W HITFIELD ( I 87  5 ) ,  
KIESOW ( 1 8 88  and 1 890) , KRAUSE ( 1 8 89- 1 892) , STEUSLOFF ( 1 894) , MOBERG 
and GRÖNWALL ( 1 909) , BADDING ( 1 9 1 3 ) ,  and TROEDSSON ( 1 9 1 8) .  

Another group of ostracologists use  the reverse orientation. This was 
proposed by REUTER ( r 8 8 5 ) . ULRICH and BASSLER developed the points 
of view in  favour of this orientation ( 1 908) ,  and KU.MMEROW supported 
their ideas in  two papers ( 1 93 1 and 1 93 3) .  These authors did not make 
camparisans with the morphology of recent ostracods. 

The criteria for this orientation are summed up by ULRICH and BASSLER 
as follows ( 1 92 3 ,  also quoted in  BASSLER and KELLETT 1 934) : 

I .  rel ative width , position , and direction of the median furrow, or sulcus, 
which was found to be wider than either the anterior or the posterior sulcus, 
to l ie  almost always more or less behind the midlength o f  the val ves, and w hen 
prolonged ventrally to curv e more or l ess b ackward ; 

2 .  earrelation and i dentification of the median and the posterior lo bes, both 
of which lie behind the median sulcus and usually are distinctly se parated by 
the posteri or sulcus, although occasionally completely confluent, as  in etenobol
bina ciliata ; 

3 ·  the outl ine of the valves, parti cula rly in straight-hinged forms,  which 
commonly are more or less oblique and widest behind, with a backward swing 
from the hinge,  which suggests a parallelogram rather than an oblong ; 

4 ·  the location o f  the broad pouch, which obviously should be associated 
with the posterior half of  the carapace and, i n  fact, always lies, at least for its 
greater part, behind the anterior lobe.  

Apparently, this guide for orientation is not usefu l .  This is also half 
admitted by BASSLER and KELLETT ( 1 934 ,  p. I r ) . 

The papers of ULRICH and BASSLER are comprehensive and fundamental , 
and these authors have great authority. They were followed by many 
students, such as RUEDEMANN ( 1 90 1 ) , COWPER REED ( 1 9 1 0) ,  MATERN 
( 1 929 ;  he appl ies the orientation of ULRICH's and BASSLER's to Upper De
vonian species) , BOUCEK ( 1 936) ,  TEICHERT ( 1 937 ) ,  KAY ( 1 934 and 1 940) , 
ÖPIK ( 1 93 5  and 1 937 ) ,  and THORSLUND ( 1 940) . 

Summary. Muscle scars are the most certain criteri a for the orientation 
of Paleozoic ostracods. In recent ostracods the muscle scars are situated in 
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the anterior half of the carapace. The present material permitted several 
observations of the muscle attachments, and it could be contirmed that 
they are situated in one half of the carapace, which thus is proved to be 
the anterior. 

For this orientation ,  lobes, nodes, and spines are directed backwards as 
in recent ostracods .  The so· called brood pouch for the greater part is mostly 
situated anteriorly. 

The brood pouch problem. 

The situation of the so-called brood pouch has been considered especially 
important for the orientation of the carapace : i t should be situated posteriorly. 

However, i f  the orientation of the carapace is made in  accordance with 
the evidence from the muscle scars , the so-called brood pouch,  at !east for 
the greatest part of its extension , is usually situated i n  the anterior half of 
the carapace. 

The question of the nature of the so-called brood pouch as weil as its 
importance for the orientation of the carapace has been much discussed, 
but it has not been satisfactorily answered . 

Certain swellings situated mainly ventrally and, as mentioned , ch iefiy 
in front of the m idlength are interpreted as brood pouches. They are 
sausage-shaped, ellipsoidal, or subglobular. Such swellings occur in some 
Paleozoic species. These species are interpreted as sexually dimorphic ; 
spec imens having the swellings considered should be females . Swell ings of 
this kind are unknown in  recen t ostracods. 

Broad care is not very common in  recent ostracods : "Die grosse Mehrzahl 
der marinen Ostracoden besitzen keinen Brutraum und dlirfte ihre Eier 
einzeln an Algen , Sandkörner u .  dgl. befestigen" (ELOFSON 1 94 1 ,  p. 363 ; 
th is author thoroughly studied the biology of the Skagerack ostracods during 
several years) . Fresh water ostracods attach their eggs to hydrophytes and 
other obj ects by means of a viscous secretion (ALM 1 9 1 5 , p .  2 29) . In a few 
marine genera there are, however, real breeding rooms for eggs and brood. 
Eggs and brood are accommodated in  the space between the dorsum of the 
body and the corresponding parts of the carapace, i .  e .  i n  the posterior 
b inge region and the dorsal part of the posterior margin . But eggs and 
brood are never carried in the ventraJ part of the carapace. 

Water currents, generated by the respiratory plates, pass continually 
through the brood space and, hence,  the oxygen supply is good.  The eggs 
and brood are apparently not fixed ; in one genus they even were observed 
to be in permanent movement. The animals themselves stir the eggs about 
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by means of the cleaning extremity or by the two h indmost ones (ELOFSON 
1 94 1 , p .  362 ) .  

Whether Paleozoic ostracods without so-called brood pouch had brood 
care is not yet known. It appears from the transverse sections that the 
space corresponding to the brood space in  recent ostracods is usually 
rather narrow and ,  hence,  unsuitable for the brood. However, in some 
specimens, the space may be sufficient for the accommodation of eggs and 
brood .  But even so ,  I think there was generally no brood care , if so ,  larval 
valves or carapaces might occur in one or other of the adult carapaces which 
were observed in  the hundreds of microscopical sections made for lithological 
studies ; but I did not see any. Entire sheils of the molluscan genus Piszdium 
in Quaternary deposits not seldom enclose larva! shells. I think that Paleozoic 
ostracods without so-called brood pouches, as a rule, had no brood care. 

In discussing the nature of the swollen areas which are interpreted as 
brood pouches, i t  is necessary first to investigate whether the different types 
of "brood pouches" are of the same shape. 

My material is insufficient to answer this question completely. However, 
i t  is sufficient to decide that two types of "brood pouches" certainly could 
not be breeding rooms, but that a third type was very Iikely a real brood 
pouch though not a very suitable one. The material investigated are the 
l!.urychilina and Laccoclzilina species described in  this paper, Chilobo/bina 
dmtifera (BONNEMA) (the same thin section as drawn and d iscussed by 
THORSLUND 1 940, p .  1 66) , and Beyriclzia kloedeni McCov (a Gotlandian 
species) . 

First, we shall consicler the possibil ity of transferring  eggs from the genital 
openings to a brood pouch situated mainly anteroventrally . 

The oviducts and the receptacula semina open between the furca and 
the two hindmost extremities. The abdomen is movable to a rather !arge 
extent. In most cases its posterior part may certainly be bent forwards as 
far as the posterior part of the "brood pouch" which is generally extended 
somewhat behind the midlength of the carapace. In the case of a broad 
communication between the brood pouches and the interior of the carapace, 
fertilized eggs may be directly transferred . Additionally, eggs may have been 
moved forwards by means of the abdominal extremities. I t is not known de
finitely, but I think that, in recent brood-caring ostracods ,  fertilized eggs 
are brought to the posteradorsal brood space by means of abdominal ex
tremities .  In fact, it may not be more difficult to transfer eggs to an 
anteroventraJ brood pouch than to a dorsal .  

The brood pouch of Beyrichia kloedeni is an imperfectly spherical swell
ing. The greatest part of it is situated in front of the midlength . The com
munication with the interior of the carapace is very broad ; in f act, the pouch 
is merely a bladder on the carapace (PI . XIV, Fig. 9) . This pouch may very 
weil be thought  of as a brood pouch.  In fact, I think it was, judging by 
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the circumstance that larva! carapaces were observed within the carapace. 
They most certainly did not come in from outside. The interior of the 
carapace is filled up with calcite crystals, hut there is no mud, which might 
have been the case i f  the valves had been parted ever so little (the fossils 
occur in  a mar!, the so-called Mulde märgel of the Island of Gotland ) . 

The larva! carapaces were observed i n  one thin seetian (only 3 speci
mens were investigated). They are 2 in number. One is  situated in the 
brood pouch , the seeond in the dorsal part of the interior of the carapace. 
Owing to their being freely movable with in  the carapace after the animal 's 
death, the final positions of the larva! carapaces are not identical with the 
original ones .  I think that they were al l  originally situated in the bladders 
now discussed which were most I ikely real brood pouches. 

One might question why such brood pouches disappeared and why in 
recent brood-caring ostracods the breeding space is invariably si tuated on 
the back of the animals. 

We saw that there may be no difficulty in transferring  fertil ized eggs 
to these brood pouches. Furthermore , neither eggs nor brood would have 
fallen out when the carapace was opened. The reason for the rej ection 
of such brood pouches may be that they could not afford the same 
advantages for the development of eggs and brood as the posteradorsal 
breeding rooms. As mentioned, the latter ones are especially favourable 
in being constantly traversed by water currents , and in keeping the eggs 
and brood clean by the cleaning extremity. Being situated laterally of 
the current, the anteroventraJ bro o d pouches we re less f a vourable from 
the point of view that the supply of oxygen was less .  Since ,  further, 
Beyriclzia kloedeni was possibly a bottom dweller, i t  may easily have hap
pened that mud particles came into the brood pouches. Their bottom is 
situated below the ventraJ part of the opening between the valves, and 
thus mud particles could easily be gathered in  the pouches. On the other 
h and ,  it may have been more difficult to get the mud particles removed 
since the brood pouch was not traversed by a water current .  Further, 
the two cleaning extremities, if any existed (the 3rd thorax extremities) , 
may have reached far enough to clean the eggs and brood in the posterior 
part of the brood pouch, hut i t  is scarcely probable that they extended to 
its anterior part (the region of mandibles and lower antennae) . 

The position of the brood pouch may also be unsuitable for another 
reason . I think i t  would be rather dangerous to carry eggs and brood in 
the immediate vicinity of the oral extremities. They may have run the risk 
of being eaten . 

As now indicated, there are some arguments against the fitness of 
the position of brood pouches in the anterior part of the ventraJ region 
of the carapace. Would i t  not have been better if the brood pouches had 
been situated posteroventrally ? The fertil ized eggs would then have dropped 
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direct from the genital opening into the brood pouch . The brood pouch 

could not  b e  situated there for the reason that  i t  would h ave been a serious 

hindrance during copulation or it  might even have made this process im

possible.  According to observati ons by ELOFSON ( 1 94 1 ,  p .  3 5 9) the postero

ventraJ margins of the valves lie close tagether during the copul ation so 

that the capulatory organs may reach each other. If the protruding brood 

pouches o f  for instance Beyrichia kloedeni had been si tuated posteraventrally 

they would have eaused a rath er !arge distance b etween the posteroventraJ 

free margins of two capulatin g  animals.  

Another type of ventraJ swell ing which is interpreted as a brood pouch 

will  now be discussed . I studied it  i n  Chzlobolbina dentifera (BONNEMA) , 
Laccochilina dorsoplicata n .  sp . ,  and Eurychilina dorsotuberculata n .  sp.  In 

Cltilobolbina the so- called brood pouch is ellipsoidal,  in  the Laccochilina 
and Euryclulina species sausage·shaped (the l atter type i s  here called the 

Eurychilina type) . The former extends from about the anteroventraJ corner 

to about the midlength.  In the Eurychilina type i t  is  developed along the 

ventraJ margin,  mainly along the post-mi dlen gth part.  In  Eurychilina dorso
tubercttlata i t  extends more a nteriorly than in the Laccochilina sp ecies . 

In these cases the so-called brood pouch is formed by a convex part 

of the velum (see next chapter) . The space thus endosed is separated from 

t h e  interior of the carapace w hen the free margins of the ca ra pace are lyi ng 

close tagether (PI .  XV, Fig. 20) . 

In Clzilobolbnza the m argins of the convex p art of the vel u m  seem to l ie 

togcther w hen the carapace is closed (PI. XV, Fig.  2 1 ) .  THORSLUN D ' s  draw

in g o f  the same specimen may not be q u ite correct as regards this detail 

(THORSLUND 1 940, Fig. 5 7) .  The end of the velu m ,  however, is  somewhat 

diffuse in  the thin section (Pi . XIV, Fig. 5 ) .  Accordi n g  to THORSLUN D ' s  

drawing the margi ns o f  t h e  velum should not reach each other when the 

carapace is  closed . 

Hi n ge arrangements along the free ventraJ m argins were not observed 
to occur in Chilobolbina. A kind of corresponding arran gement seems i n 

stead t o  be developed along the margin of t h e  velar pouch . 

In the Eurychilina typ e there is a space between the margins of the 
convex part of the velum when t h e  carapace is closed . 

Did these spaces really serve as brood spa ces ? The transference of fer

tilized eggs from the gen ital  openings is more difficult and uncertain  than 

i n  Beyrichia kloedeni. In this s pecies the transference was made with i n  the 

closed carapace, hut i n  the present case this had to be open , since the 

p o u ch is  separated from the in terior of the carapace when the latter is 
el  osed.  

It might not h ave been quite impossible to transfer eggs to such pouches, 

hut  many eggs may h ave b een lost during the transference. Th ose eggs 

which were safely transferred would have a very exposed situ ation . When 
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the carapace was opened there w as the risk that the eggs and brood would 
fall  out.  In recent marine ostracods the eggs are generally lying loose.  I do 

not think that the eggs were attached to the walls i n  the present case. It 

is  i m possible that larv;:e could b e  attached . Moreover, the eggs and brood 

would hardly be safe with i n  the area of action o f  the p owerful organs of  

locomotion (the antennce) and the oral  extrem ities . If  i n  fact, in spite  of 
all this ,  some eggs or a brood should b e  left,  the development would b e  

checked by insufficient supply o f  oxygen (no water current) and difficulty 

i n  keepi n g  the eggs and brood clean (the clean ing extremities would not 

extend to the anterior part of the pouches) . 

It seems excluded that the sausage-sh aped and ventrally open pouches 

of the Eurychiiina type were breed ing spaces. These animals were most 

I ikely bottom d wellers and the prowlike parts of the vela m ay have pre
vented th e animals from sinking too deep in loose m u d .  

T h e  plane vela o f  t h e  oth er s e x  m ay also h av e  acted rather l ike a pair 

of runners preventing the animal from sinking in the mu d (PI. XV, Fig. I 2 ) . 
The cl ifference i n  appearance of the velum may h av e  been elev eloped for 

facilitating the copulation : the elistance between the free m argins  is sh orter 

m this case than i f  the vela o f  both sexes hael been convex. 

The egg-shapeel pouch o f  Chiiobolbina m ay not h av e  been v ery suited 
to prevent eleep sinking i n  the mud.  It is also unfit as brooel space,  though 

not so i m possible as the Eurychilina type. With respect to typology, i t  is 

intermed iate between that of  th e Eurychiiina type and that o f  Beyricftia 
kloedeni (PI . XV, Figs. 20-22 ) . It may b e  q u estioned w h ether i t  really, but 

exceptionally, could b e  utilized as a breedi n g  pouch.  It may be of interest 

that the type of pouch which was p ractically im possible as a brooel pouch 

(the Eurychilina typ e) is  that which first appears geologically (Lower Ordo

vician ) . The one which most certainly served as breeeli n g  space (Beyrichia 
kloedeni) is the youngest one (Gotlandian) . The interm ediate typ e ( Oulo
bolbina) is of intermeeliate age (Mieldle Orelovician) . 

I t h as been i magined that all types o f  v entraJ swell i ngs as now described 

were brood pouches. On the contrary, they have also been suggested to have 

served other purposes. TRIEBEL i n  his  criticism of the former ielea thought 

that specimens provieled with such ventraJ swellings were possibly m ales : 

some of the sperms, which are extremely long in ostracoels,  m ight b e  sug

gesteel to have b een stored u p  there ( 1 94 1 ,  p. 36 5 ) .  This interpretation may 

not be very li kely, however. I assu meel that these convex surfaces were formed 

i n  Conn ection with development of  m arginal glanels of  the valves ; later I 

found that TRIEBEL had proposed the sam e ielea.  This ielea may not b e  
tenable .  In recent ostracods, marginal glanels o c c u r  i n  swimm i n g  carn ivorous 

animals ( Conclzoesia) for catch in g s mall organ isms s u ch as copepoels. If glanels 

were gath ered i n  this p art of  the carapace i t  must be p erforated by canals 

through which the glanels opened outwards . I could not,  however, detect any 
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trace of canals in stu dyin g  thin sections . Moreover, there is reason to believe 

t h at these animals were not  swimming carnivores l ike the recent Conchoesia. 
In those cases w here th e swellings served as brood pouches sexual d irnor

phism i s  hut natural . However, as stated above, th ere is  dimorphism also 

i n  those species where the swellin gs were impossible as brood spaces, i.  e. 
Laccochilina and Eurychilina, w here the vel u m  is plane i n  some specimens 

and partly convex i n  others. This difference may also be sexual , as discussed 

above (facil itat i n g  copu lation ) . 

If both convex and plane vela served the same p u rpose (protecting 
the animal fro m  sinking deep i n  mud) there is reason to believe th at both 

the sexes belonged to the same biotope. TRIEBEL assumed that the two 
sexes l ived in different biotapes ( 1 94 1 ,  p. 3 6 2 ) . 

Summary. The v entraJ swellings which are generally considered brood 

pouches may, i n  fact, h ave served different p urposes. 

Long, sausage-like p o uches formed of convex velate seetians (th e 

Eurychilina type ; Lower Ordovician) may not have been brood pouches,  

hut ,  l ike the entirely plan e vela,  they may have prevented the animal from 

sinki n g  too deep i n  mud. The sexual dimorphism as regards the velum m ay 

h ave been an arrangement for facilitat ing copulation . 

Egg-shaped pouches (such as in Chilobolbina; Middle Ordovician) , which 

are also swellings o f  the vela,  were extremely un certain breeding spaces,  and 

i t  is question able whether they were really used as such . 

Swellings of the carapace wall may h ave served as brood pouches (th e 

Beyrichia type ; Gotlandian ) . 

Names for the details of the carapace. 

There is some confusion as regards the names of certain details of the 

carapace. This was especially discussed by SCHMIDT ( 1 94 1 ,  p .  r 3 f. ) . 

The followin g  n ames are used in this p aper.  

The animal is  endosed in  a carapace. The carapace consists of two 

valves. The valves are connected dorsally alon g the hinge line. When in

specti n g  the carapace i n  side view, o n e  sometimes finds that the binge 

Iine is  concealed b y  the protru ding dorsal part  o f  the carapace (th e umbo) . 
The I ine which l imits the carapace dorsally - be it the b i n ge I ine or th e l imit  
of the dorsal swelli n g  - is called the dorsal margin. The other m argins 

tagether form the free margin. In the free margin one m ay discern an 

anterior, a posterior, and a ventraJ seetian (anterior, posterior, and ventrat 
margins resp. ) . The two angles between the dorsal margin and the free 

m argin are n arned anterodorsal and posteradorsal angle respectively.  
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Fig. 3. Schematic drawings illustrating carapace morphology. 

a.  Position of dorsal angles ; delimitation of margins and areas. 
b. Position of lobes and sulci, and appearance of ventraJ carina. 
c. Position of Steuslo.f!ia surface crests, and appearance of velum. 
d. Position of ventraJ carina (a) and velate ridge (b). 
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In the descri ptions it is necessary to use denamin ations for different 
parts of the valves. As a matter of  fact,  the borders between these areas 

are not distinct.  I found that the surface of the valve may su itably be d i

vided in to the followi n g  areas (Fig. 3 ) : dorsal, dorsocentral, central, cen
troven/ra l, ventral, anterior, and posterior. 

The deep , m ainly dorsoventral , furrows are termed sulci, shallow furrows 
(generally only one present) are called sulcate depressions. The interven ing 

more or less convex tieids are  called lobes. In the present material there 

are mainly mono- and trisulcate species : a few are bisulcate, viz .  among the 

Glossopsis species ( i t  is not known whether this means a lower stage of 

development or is  a phenomenon of reduction) . 

In monosulcate specimens only "the sulcus" an d the pre- and postsu l

cate regions are spoken of. In trisulcate genera ( Glossopsis n .  gen . ,  Cerat
opsis, Ogmoopsis n .  gen . ,  and Tetradella) I denomin ate the sulci with the 

letter S and the lobes with L. Th e most anterior su lcus is termed S l, 
9 - 48705 BuU. of Geol. Vol. XXXIII 
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the most posterior S III; th e i n tervening is called S II. The lobes are de

n o m i n ated in the corresponding way as L J-L I V. The "sulcus" of mono

sulcate species earresponds to S II. 
In real bisulcate species (which are not  represented in the present ma

terial) the a n terior sulcus earresponds to S J and the posteri or one to S II. 
A s  to the lobes ,  o n e  m ay speak of the presulcate lobes (mentioned L l 
and L II) and the postsulcate lob e .  As anticipated , i n  some species of the 

genera Glossopsz�� and Ceratopsis, L III and L I V  are more or less com

pletely j oined to form one lobe. In this case also I call i t  the postsulcate 

lo be.  

Just in  front  o f  the S II (generally i n  the darsocentral area) is  a node 
(i n  monosulcate genera it is called the presulcate node) . It is often visib l e  
externally, and practically al ways i n  the i nterna! m o u l d .  I n  plurisulcate 

species it  is  i n v ariably situated i n  L II. 
T h e  surface crests of Steusloffia are abbreviated C J- C I V; C I is the 

most  anterior one,  C II (often not  developed) traverses dorsoven trally the 

presu lcate node,  C III runs j ust behind the sulcus,  and C I V  is the most 

p osterior one .  

In many species th ere is a n arrow r idge running somewhat o utside and 

mainly conformin g to the free marg i n .  Such a narrow r idge is proposed 

to be called a velate structure. A broad velate structure is termed a velum, 
a n arrow o n e  is proposed to be denomin ated a velate rzdge. The velum 

i s  entirely plain or  partly convex ; the convex section s ,  which in most cases 

have certainly been erroneously taken for brood spaces, are generally 
sausage-shaped , e l l i psoidal,  o r  egg-shaped . Velate ridges are entirely plai n .  

V elate structures, a s  a rule ,  r u n  a l  o ng t h e  w h o  le free margin .  Exaroples 

of  vela among the present species are offered by Eurychilina, Laccocltitina, 
Steusloffia, and Tetradella ; a v elate ridge occurs for instance in .Ettprimitia. 

Ventrat carina is a denomination proposed for a keel-like an d ,  as a rule,  

rather short hut mostly very protrud i n g  ridge parallel to the ventraJ m ar

gin (except generally its most p osterior part) and sometimes to parts of the 

anterior margi n ,  the edge being d i rected ventrally. 

Velate structure an d v entraJ carin a  are not  h omologous . This is de

monstrated by the genus Ogmoopsis n .  gen.  where both a ventraJ cari n a  

a n d  a velate ridge occur.  O. nodulifera n .  s p .  is the  b e s t  example.  I n  this 

species,  the velate r idge runs from antero dorsal to posteradorsal corner 

b etween the ventraJ carina an d th e free margin .  I n  certain species of  Gloss
opsis (for instance G. tenuilimbata n .  sp. ) and the sp ecies of Aulacopsis n .  gen . 

th e velate ridge o ccurs as a rudiment, i .  e. as a low and short ridge between 

the ventraJ cari n a  and the ventraJ margi n .  Thus i n  this case the velate 

ridge is more poorly developed than i n  Ogmoopsis, hut the ventraJ carina 

is somewhat more pronounced and of a l ittle more typ ical appearance (cf. 

PI . VIII, Figs.  I 9-20 ; PI. VII, Figs.  I 5 and 2 I ; PI . XV, Figs. I I and I 5 ) . 
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The figure by BONNEMA ( 1 909, PI. VI) demoostrates the appearance of a 
velate ridge and a ventraJ carina i n  Glossopsis schmidti (BONNEMA) . 

Ogmoopsis especially shows that the ventraJ carina  is homologous to 
the Umbiegungskante of the German literature. This fact may also be dis
cernible in  genera provided with real vela, such as Tetradella and Steus
loffia. The ventraJ ridge connecting L I and L I V  of Tetradella and the 
crest connecting C I and C I V  of Steusloffia earrespond to the carina  (cf. 
PI .  IX, Fig. 1 0  and PI . X, Fig. 7 ) .  

SCHMIDT ( 1 94 1 ,  p .  1 4- 1 5 )  discussed these questions hut thought that 
the ridge of the Umbiegungskante and the velum were homologous, which , 
as appears from my new material ,  may not be correct. 

There is  reason to attach special interest to the appearance of these 
characters s ince they are undoubtedly of greater taxonornie importance 
than generally imagined . 

Summary. Partly new names and markings for the morphological char
acters of the carapace have been used i n  this paper. Special distinctions 
have been made as regards the taxonomically important structures in  the 
ventraJ region . 

Remarks on the taxonomy. 

The taxonomy of Paleozoic ostracods leaves a great deal to be desired . 
This applies both to species� and to larger taxonomical units. 

In recent ostracods the extremities and the sexual organs (especially 
the penis and the ej aculatory duct) are most important organs for the de 
termination of the species .  In foss i l  ostracods only the carapace or, more 
often , separate valves have been left. It is true that the carapaces of many 
Paleozoic ostracods are more distinctly sculptured than those of the majority 
of recent species, hut the taxonomical treatment of this material is never
theless d ifficult, mainly owing to the following reasons {which are common 
to all ostracodal necrocoenoses) : th e carapaces and valves are larv al to a 

!arge extent, and the appearance of the larvae is due to their stage of develop
ment ; there is a more or less distinct sexual dimorph ism ; and, in  some 
cases , there is a rather considerable individual variation .  

Larva! development. 

During the larva! development the ostracods moult several times. In re
cent species they are mostly fertile first during the 9th stage. 

The larva! carapaces are more or less different from those of the adult 
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animals.  As illustrated by ELOFSON ( 1 94 1 ,  p. 377 ,  Fig. 3 2) ,  the outl i n e  

varies d uring the larva! deve!opment. The ornamentation also is  chan ged . 

Systematic observ ations on the larva! development of th e ornamen tati on 

i n  recent  ostracods are not  publish ed,  as far as I know. As to fossi l spe
cies, a few workers h ave examined ontogen etic sequences.  Such a study 

was made by KELLETT as regards Upper Pennsylvanian ostracods ( 1 93 3 ) .  
LEROI made a v ery interestin g  quantitative investigation of t h e  ontogen

etic progress o f  certain characters i n  two Miocen e and Pliocen e Cythereis 
species ( 1 945 ) .  He recognized sequences of their larva! stages and studied,  

i nter al ia ,  the development of the reticulation, lateral expansions of the 

valves,  surface nodes ,  a median r idge,  muscle scars, the number o f  certain  

pore canals, and the binge structure. COOPER ,  i n  1 945 , studied t h e  moult 

stages of a Pennsylvan ian ostracod by statistical methods.  

Especially duri n g  the development of the secon dary sexual characters, dif

ferences i n  the shape o f  the carapace appear. T h e  second ary sexual charac

ters arise at the same time as the gen esis o f  the sexual organs,  i .  e .  duri n g  

the appearan ce o f  the ultimate a n d ,  som etimes, the penultimate stage. T h e  
proportions of the posterior part of the carapace which a r e  due t o  the 

sexual  organs are  then establish ed.  A t  this  t ime also, real  ventraJ brood 

pouches m ay h av e  been formed . 

In the present materi al ,  d ifferent post-embryonal stages are represented. 

Fairly Iong ontogeneti c sequences were observed in several cases.  Only a 

few general features are mentioned here ; detailed observations are given 

in  the descriptions o f  the species. 

First m ay be mentioned the fact that larva! stages (not only early ones 

but som eti mes also late stages) are often so differen t from adult specimens 

that their conspecificity can b e  proved only if  sequences of stages are se

cured.  

Certain changes i n  the appearance of the carapace during the larva! 

development are v ery common and possibly general . Man y of these changes 

occur during young larva! stages. 

In the youngest stages the dorsal m argin i s  proportionally longer and 

th e free margin i s  proportionally shorter than i n  later stages and adult 

specimens. Further,  the an terodorsal angle is  less obtuse ; the postero

dorsal angle,  on the contrary , i s  fairly eonstant in all stages . I n  Aulacop
sis bifissurata n. s p . , where 4 stages o f  development were discern ed,  the 

final magnitude of the anterodorsal angle was reacl1ed as early as the stage 

n ext to the youn gest. In connection with this development o f  the antero

dorsal angle,  the anterior margin grows more convex . A very distinct change 

o cc urs at a late stage in C tenentom a plana n. s p . : i n  this case th e anterior 

margin is  remarkably m ore convex i n  adult specimens than in late larvce. In 

one species ( Conehoides meganotifera n .  sp . ) , i t  was observed that,  duri n g  

the l arva! development, the change of the an terodorsal angle i s  m o r e  pro-
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n o u n ced in the group which was su ggested to be male than r n  that sup

posed to b e  fem ale.  

The height o f  the carapace was in many cases observed to have de

creased during early stages of  the larva! developmen t ;  i n  the gro u p  of Con
chozdes meganotifera n .  sp .  which is su ggested to be fem ale ,  the  h e i g h t  

w a s ,  o n  the contrary, observed to h ave sli ghtly increased.  However, t h e  

height w a s  also observed to be fairly eon stan t in a l l  stages (Primitiella 
brevisulcata n .  sp . ) . 

You n g  stages have been observed to be more gibbons than later stages. 

In monosulcate species th e greatest gibbosity mostly occurs in the cen tral 

and darsocentral areas. In certain plurisulcate species having a b road lobe 

created by fusion of L III and L IV (owing to S III i n  very young stages 

being indistinct or not developed at all) , this lobe is  proportion ally more 

arehed ventrally than the posterior part of  the carapace of later  stages and 

adults. Also as regards the gibbosity, a certain sexual difference m a y  occur.  

In Conehoides meganotifera n .  s p .  the dorsal  area slopes almost equally in 

young stages of  males and fernales, but later the slope becomes propor

tionally more steep in males b u t  less steep in females.  The dorsocentral

central swell i n g  of this  species,  which is  fa i rly conical i n  young stages, grows, 

in  both sexes, more flattened during the furth er development.  The d i ffer

ence i n  the degree o f  areb i n g  between anterior and posterior p arts of  the 

carapace, w h ich is  clearly visible i n  adult speci m en s  of  some species (e.  g. 

Conchozdes micropunctata n. sp. ) and wh ich is considered a secondary sexual 

ch aracter, is less pro n o unced i n  you n g  stages . 

These changes, which m ean that t h e  carapace during th e larva! develop

ment has grown proportionally lower and n arrower, and which also m ean 

that the anterior end has been more acute, may indicate an in creased rna

bility o f  the animals.  Further,  the fact that m ales seem to grow propor

t ional ly  lower and n arrower than females and that the anterior part of 

their carapaces becomes m ore arehed than i n  females (to g ive space for 

heavier locomotion organs,  i. e. heavier l ower antenn�) may in dicate a 

higher mobility i n  males. 

We shall now consicler the ontogenetic development of  some parti cular  

cha racters . 

Sulci.  S II is v ery permanent .  Sametimes it is even deeper an d more 

distinct in young stages (Aulacopsis monojissurata n. sp .  and Aulacopsis 
bijissurata n .  s p . ) . In Ctenentoma plana n .  sp.  i t  i s  l o n ger than i n  adu lts.  

The sulcate depression of Primiiiella is often very sh allow i n  young stages, 

but it  also happens to be fai rly deep an d distinct (differences a s  regards 

distin ctness of  the sulcate depression also occur i n  adult specimens o f  Pri
mitiella) .  In young stages of the non-sulcate Aparchites (A . depussulus 
n. sp. ) an ex tremely sh allow sulcate depression may be discern ed. - It m ay 

be noticed that the position of the sulcate structure seems to be fairly 
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eonstant m all stages in relation to anterior and posterior margins of the 
ca ra pace. 

S I and S III are indistinct or may not be developed at all in very 
young stages , as is observed in Glossopsis and Tetradella. If present, only 
the dorsal end of S I is developed . Later the ventraJ part appears. Con
sidering S III, there are generic differences as regards the order of its 
appearance : in very young stages of Glossopsis only the ventraJ part is de
veloped hut in  Tetradella only the dorsal one. The sulcus grows Succes
sively longer and deeper during the further larva! development. 

The fissures of Aularopsis are often observed even in  the youngest 
stages, at !east the presulcate fissure. The fissure of A. monojissurata n. sp .  
(situated posterior to the sulcus) is usually indistinct or indiscernible .  I n  

A.  bijissurata n .  sp .  the presulcate fissure is generally developed. Occasion
ally it  extends to the darsocentral area (thus a true S I) , hut this was 
not observed in later stages. The postsulcate fissure is indistinct, or unde
veloped . 

Such young stages of Glossopsis and Tetradella where S I and S III 
are incompletely developed, may be so similar that they can be  confused 
with corresponding stages of Aularopsis provided with fissures. Even younger 
specimens of Glossopsis and of certain species of Tetradella and Aularop
sis where S I and S III, and the fissures resp .  are not developed may be 
erroneously taken for young Ctenentoma or r..uprimitia. There may be dif
ferences as regards other characters (for instance velate ridge contra ven
traJ carina), hut such differences are sometimes very slight, and ontogen
etic sequences are most often necessary for the determination of such spe
ctmens. 

The fact that S II occurs even in  the youngest stages indicates that 
the central adductor muscle was developed, which agrees with recent con
d itions. The reason why the sulcus of this stage is sometimes deeper than 
in later stages may be due to the circumstance that depressions formed 
by muscular contractions during one of the first moultings were made per
manent at the calcination of the young valves when these were still very 
thin. This may also be the reason for the mentioned depression in young 
larva! valves of Aparrhites. 

The fact that the dorsal part of S I is developed earlier than the rest 
of this sulcus may mean that a muscle had appeared and had been attached 
there. This muscle must be that of  the first antenna, which extremity in 
recent ostracods is the earliest developed and the muscle of which is 
attached j ust at that place. When later the further extremities appeared 
(lower antenn<e and mandibulars) their muscles became attached ventrally 
of the attachments of the first antenn<e and thus the ventraJ part of S I 
may have been developed. All the time the abdominal muscles seem to 
have existed and to have been attached dorsally of the central adductor, 
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thus forming the dorsal muscle grou p .  This group and the antennal a n d  

mandibular m uscles a r e  grouped around the presulcate node w h i c h  had 

appeared even at the early stage now mentioned.  

The reason why the presulcate fissure of Aulacapsis is  more d istinct i n  
v e r y  y o u n g  stages than i n  later ones m a y  be the same as assumed above 

for the identical phenomenon as regards S II. 
Fin ally, the fact that S III is  sometimes first developed i n  the dorsal 

part and sometimes in the ven tral one may i n dicate that this sulcus had 

notbing to do with muscular attachments a n d  thus could b e  developed in 

a fairly arbitrary order. 

Lobes. Characteristic features o f  certain lobes are recognizable even in 

very youn g stages. Thus,  the flat L I of Glossopsis lingua n. s p. is  distin

guish able from the likewise flat L I of Glossopsis clavata n. s p . ,  since the 

ventral end of the former is  invariably broad , whereas that o f  the latter is 

n arrow, as in  adult specimens.  

But often the appearance o f  the lo  bes changes during the larva! develop

ment. This occurs i n  some Glossopsis species . In  G. acuta n. s p . ,  L I in 

young stages is  rounded i n  transverse section , but i n  later larva! stages and 

adults the outer surface of this lobe is  flatten ed and slantin g backwards, 

the ventral part o f  its anterior margi n form i n g  an angle with the steeply 

sloping prelobate area. The dorsal end of the lobe has been considerably 

raised duri n g  the latest ontogenetic stages . A corresponding change m ay 

appear at a very late stage i n  G. robusta n .  s p .  In Tetradella teres n .  s p .  

the lobes a r e  flatterred i n  y o u n g  stages (their anterior a n d  p osterior m argins 

angled ) , but  i n  later stages they grow h igher,  a n d  anterior and posterior 

margin s  are rouncied ; i n  adult specimens the lo bes m a  y form sl ightly acute 

rid ges . 

Nodes. The presulcate node is very constant. T h e  postsulcate node of 

Steuslo.ffia was observed even in the youngest stages of S. polynodulifera n. s p.  

Velum and velate ridge. In young stages, the velum often seems to 

be proportion ally sh orter than i n  later stages, as observed in Tetradella 
teres n .  sp .  and i n  species of  Laccochilina. The v elate ridge appears n arrower 

and less distinct i n  young stages , especially along anterior and posterior 

m argin s  (observations i n  Ctenentoma macroreticulata n. sp. and in Euprimitia). 
The function of v elate structures i s  not known , but i t  may be supposed 

that they acted rather like a pai r of runn ers preventing the animal from sinking 

too deep in m ud (cf. p .  I 2 7) .  It seems I ikely that these structures grew broader 

as the size and weight of the animal increased. 

Ventral carina.  The cari n a  occurs i n  the youngest stages o f  carinate 

species observed ,  bu t i t chan ges its appearance duri n g  the larva! development.  

I n  Aulacapsis bijissurata n .  sp .  (which is  h ere represented by a fairly good 

sequence o f  larva! carapaces) the carin a  is very short (outline acute) i n  very 

young stages (group d) , but it grows successively longer, and its outli ne 
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becomes more and more broadly curved. Such a development was also 
observed in  other species, for instance in Aulacopsis monofissurata n. sp. and 
Ctenentoma plana n. sp . ,  hut the carina does not protrude so much in  very 
young stages as in Aulacopsis bijissurata. In adult specimens of A. bifissurata, 
the carinal edge has become sharply ridged and additionally pinched.  Furth er, 
the area between the carinal edge and the ventraJ margin has become concave 
instead of having been practi cally plane in  larva! stages. Such a change or 
the area concerned is distinctly d iscernible in  Ctenentoma plana n. sp. ; in 
this case, the carinal edge has also become bent inwards after having been 
curved outwards in  the larva! stages. 

In Glossopsis the posterior end of the ventraJ carina grows flange-like 
during the larva! development (observed in many of the Glossopsis species 
occurring here) . 

The function of the ventraJ carina is unknown . The carinae are massive 
and heavy, and they possibly served as stabil izing organs to keep the 
carapace in  an upright position . The need of such stabilizers may have 
been greater in late larvai stages and adults than in  young stages, and 
thus the fact may be explained that the carinae of the former stages are 
proportionally larger than those of the latter ones. 

Su rface crests. In young stages of Steusloffia, surface crests are lacking 
or are indistinct, as observed in  S. polynodulifera n. sp.  (cf. THORSLUND 
I 940, p. I 77 ) .  D uring the larv al development the y increase in  height. The 
backward d irected dorsal extensions of C I and C III (cf. S. polynodulifera) 
appear in late larva! stages and in adults .  

In old adult specimens of the present species Tetradella lanceolata n .  sp . ,  
calcium carbonate may be deposited in extra ridges. Extra deposits along 
the free margin of the sheils are often observed in old specimens of brachio
pods and molluscs. 

S urface pattern . LEROY ( I 94 5 )  observed that in Tertiary species the 
surface reticulation expands during the larva! development. Corresponding 
observations were made in some of the present species, hut several examples 
of exceptions were also observed. 

Very young oc larvae of Conehoides meganotifera n .  sp.  (oc group supposed 
to be maJe) are non-sculptured , hut very young (J larvae ((J group supposed 
to be female) are minutely reticulate on one or both sides of the dorsocentral
central swelling. During the larva! development, the oc larvae gradually received 
the final surface pattern (w h ich is similar to t hat of (J hut less distinct) ; the 
minute reticulation of the (J larvae became successively replaced by the final 
pitted and reticulate pattern which,  in both sexes, is best developed on 
both sides of the shiel d-like swell ing. 

This example indicates that the most distinct parts of the surface pattern 
are the earl iest ones formed. In many other species, it was observed that 
the surface pattern (most observations on reticulation) in several young 
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Iarvae is more indistinct th an in adult specimens and later larva! stages, 
but it  happens that very young Iarvae among these species are j ust as 
distinctly reticulate as the adults (it may also be noted that the "meshes" 
of the reticulum, e .  g. in  Ctenentoma macroreticulata n. sp . ,  are of practically 
the same width as in late larva! stages and adults). In Primilieila expresso
reticulata n .  sp .  the distinct reticulum does not expand during the onto
genetic development studied ,  which comprises mainly later larva! stages . The 
characteristic nodulation of Steuslof.fia po!ynodulifera n .  sp .  occurs invariably 
even in very young Iarvae. 

It was mentioned above that the minute striation of young Ctenmtoma 
meganotifera n .  sp. is replaced by a reticulate surface. In Ctenentoma plana 
n .  s p . ,  i t was observed that the reticulum along the ou ter side of the ventraJ 
carina of late larva! stages (group b), in adult specimens (group a) is substituted 
by a striation. Further, i t  was observed that the area between the carinal 
edge and the ventrat margin in  late larva! stages is reticulate but in  adult 
specimens smooth (C tenentom a plana n .  s p .  and Aulacopsis monojissm·ata n. sp . ) .  

Sexual dimorphism. 

In recent ostracods thcre is generally sexual dimorph ism, but  this is 
rather inconspicuous for the most part .  In  some cases , the difference is 
very distinct , as in Pllilomedes and Aste1·ope. In this case, the sexes are 
different as regards the length of the carapace , the frontal s inus and the 
rostraJ prominences, the eyes (in the maJe !arge, in the female much reduced), 
and the lower antennae (more powerful  in  the maJe). 

In Pltilomedes globosus (LILLJEBORG) , "The males are very active ,  swimming 
about with great speed, and in some cases ascending to the very surface 
of the sea, the adult females are constan tly bound to the bottom , dragging 
themselves slowly through the lo ase mu d" (SARS I 922, p .  I 3) .  

The most striking extern a! differences due to sexual d imorphism are those 
of size and outl ine. Among the ostracods of Norway (data compiled from 
SARS I 922- 1 928) ,  2 8 % have smaller males than females ; i n  I 6 % the males 
are Iarger ;  in  I 5 % the sexes are of practically equal size; in 4 I  % the maJe 
i s  unknown or imperfectly known. Often the maJe is narrower. There are 
also dissimilarities as to the height and the width of the posterior part of 
the carapace, and as to the convexity of the posterior margin .  Concern ing 
the sculpture of the surface there are  no dissimi larit ies , or only minor ones, 
for instance as regards the punctation . In same cases, sculptural differences 
are distinct, su ch as in Notodromas monadtus (JuRINE) , the female of which 
has a posterior dentiform proj ection absent in  the maJe, and in  Cytlterura 
gibba (O.  F. MULLER) , the maJe of which has no trace of th e lateral tu
berosities occurring in the female (SARS I 92 5 ,  p. 20 1 ) . 



IV AR HESSLAND 

In Paleozoic ostracods one finds minor differences amon g specimens 

occurrin g  in the same necrocoenosis .  Some of these differences m ay b e  due 

to sexual dirnorph ism . An example o f  this is  Cone/toides mieropunetata n .  sp.  

The types i nterpreted as different sexes are very similar i n  size and outl ine.  
Both are minutely punctate h u t  one of them has,  additionally, somewhat 
larger p unctae scattered i n  the anterior part. It  is  also somewhat more arehed 

anteriorly. Whether this type is  m al e or fem ale is impossible  to decide ; I 

think it is m ale.  Its being somewhat more arehed anteriorly may certain ly 

be du e to th e fact that th e muscles of the lower antennae were larger. Since 

these anten nae are the most i m  portant organs of locomotion , this type may 
have been the b etter swimmer and thus presurnably male, correspon ding to 

the conditions i n  the recent gen u s  Philomedes j ust mentioned . The fact that 
the eyes are better developed i n  males than in females of this genus is  no 

doubt due to its mobile behaviour hut i t  rnay also faci litate the finding 

of the females.  Conehoides mieropunctata may h ave been blind , hut i t  i s  very 

probable that sensory bristles, situ ated i n  the larger anterior pun ctae o f  the 

type suggested as the male,  served as guiding organ s for, inter alia,  the 
purpose mentioned.  In Primiiiella dibulbosa n. sp .  th e anterior part of 

th e carapace is  h igher an d broader i n  the type suggested as the rnale.  

This  species is ,  moreover, i n terestin g  i n  that the type suggested as the 

fernale i s  slightly swollen posterodorsally .  This is  coinciden t with recent 

condition s ;  the females are o ften broader posteradorsall y for the sak e of 

brood care. In Conehozdes minuta n.  sp .  the posteradorsal region i s  slightly 

more swollen i n  a group of individuals which may be females . 

In those types which on such grounds as now mentioned are s uggested 

as females, the surface p attern , as a rule, seems to be more distinct than 

in those suggested as males ( Conehoides micropunctata n .  s p .  and Conehozdes 
meganotifera n .  s p . ; i n  Conehoides levis n . s p .  the typ e suggested as th e 

male is entirely smooth) . Furthermore, it seems to be the rule that the free 

margin i s  proportionally longer i n  females (dorsal margin often shorter) and 

the anterodorsal angle less obtuse.  

Some Paleozoic ostracods have a most salient rnorphological structure 

which i s  interpreted as being sexually bound, i. e .  the so-called brood pouch . 

The specimens provided with such a pouch were most often considered to 

be females ; TRIEBE L, on the contrary, assumed the pouches of the Beyriehiaeea 
to contain p arts of the m ale reproductian apparatus ( 1 94 1 ,  p .  365 ) .  In the 

chapter of this paper "The brood pouch p roblem" ,  reasons were p u t  forward 

for the pouch ' s  being,  i n  some cases , a breeding space hut, i n  others, serving 

other purposes. The former are bladders on the carapace, the latter are 

rooms formed by convex parts of the velum.  Probably the dimorphism i n  

t h e  latter case is  sexu ally in herent, t o o ,  since i t  m a y  be of importan ce for 

the copulatio n ,  as disenssed in the above-mentioned chapter. 

In the present material ,  th ere are n o  real brood pouches. A few species 
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belongi n g  to Eurychilina and Laccochilina n .  gen.  are provided with partly 

convex vela,  hut their margins do not extend to each other, so there is  a 

slit between them. These species appear i n  the u pper part of the strata! 

sequence investigated. 

Individual variation. 
Among the present species,  dissimilarities are o ften observed which are 

most certainly due to individual variati o n .  

One might expect various i rregularities i n  the s h a p e  o f  t h e  carapace 

due to deformations of the n ewly formed carapace. The new carapaces are 

soft ,  and deformations duri n g  this period are usually fixed when the carapace 

becomes rigid (ELOFSON 1 94 1 ,  p. 382 ) .  However, the presen t material does 

not seem to have been i n fluenced i n  this way (except young larva! stages, 

wh ere muscular contractions may have eaused proportion ally more pronoun ced 

sulci than in later s tages , cf. p. I 34) . 

Rath er striking individual dissimilarities occur i n  th e surface p attern . The 

reticulation is often of different d istinctness ; sometimes the surface appears 

shallowly pitted such as is observable in Glossopsis lingua n. s p . ,  Aulacopsis 
monojissurata n .  sp . ,  a n d  Ctenentoma plana n .  sp.  T h e  reticulation is also 

often samewhat varying with regard to the extension .  Primiiiella expresso
reticulata n .  sp. , which is d istinctly reticulate , is distinguished by the fact 

that the extent of the reticulation can vary widely . Sametimes only the 

anterior and posterior en ds are reticulate ; i n  other specimens, the whole 

surface {with the exception of the central muscle spot) i s  covered with the 

reticulate pattern . In m any reticulate species, a central and centroventraJ 

field of different size is  i nvariably smooth . Considerin g  tuberculate species, 

there m ay be minor d i fferences as regards size and frequency o f  the tu

herdes (Steusloffia polynodulifera n. sp. ) . 

Sulci  and nodes m ay also v ary slightly for different individuals.  This  

is  seen in Aulacopsis n .  gen.  which is typologically intermed i ate between 

the real monosulcate Ctenentoma ( C. plana group) and the generally trisulcate 

genus Glossopsis i n  having traces of S III and (or) S J. Aulacopsis monofis
surata n .  sp .  is distinguished by the fact that "S J "  is not at all visible in 

most specim ens ; i n  a few others it  appears as a dark streak on th e interior 
side o f  the carapace ; i n  a third group it  is  an extremely sh allow externa! 

depressi on.  "S III" i s  constantly developed a s  a ventraJ scratch , the len gth 

and depth of which vary, however. 

The limitation of the species. 
It appears from the above discussion on the many moultin gs and the 

dissi milarities i n  the carapace of the different larva! stages,  the sexual dimor

phism , and the i n d ividual variation ,  that i t  may sometimes be difficult to 

delimitate ostracod species. In many cases , these facts have not been duly 
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considered. Neither h as the material always been so extensive as to show 
larva! stages , sexual di rnorphism, or i ndividual variation .  Many forms con
s idered to be particular species may, in fact, be a larva! stage,  a sexual 
dimorphism,  or an i nd ividual variant .  This is also pointed out by LERov, 
who, moreover, mentians that "most i nvestigators of the Ostracoda ( including 
the wri ter) have failed to recognize or emphasize the sign ificance of moult 
variants. As a result of this neglect, frequent generic and specific allocations 
have been made erroneously" ( I 945 , p .  8 I ) .  On the contrary, there sometimes 
seerns to be a certain i nclination  for considering rather different forms only 
as different sexes where possibly a greater difference occurs . 

To min imize taxonomic confusion , i t  is necessary to study extensive 
sequences of specimens as completely as possible. The importance of mea
surements has been pointed out earl ier in this paper (p.  I 1 7) .  In th i s  way, 
knowledge of the larval stages , the sexual dimorph ism,  and the individual 
variation is increased , and consequently, also of the range of the species and 
the s u bspec ies .  

Of course - in  ostracods, as i n  other fossil animal groups - the dif
ficulty remains to estimate the taxonornie importance of different characters . 

As specific characters , are cons idered groups of distinct and eonstant 
features w h ich are not connected by series of i ntermediate types. As examples 
may be mentioned Glossopsis lingua n. sp. (PI . VIII, Fig. 8) and Glossopsis 
tmuilimbata n .  s p .  (PI . VII, Fig. 2 I )  w h ich certainly are n ear relatives. They 
are disti nctly and constantly different as regards the appearance of L I 
and L II, S I and S II, and the carina .  

There are types which are s imilar to Glossopsis lingua as regards some 
characters hut similar to Glossopsis tenuilimbata as regards others ; in  ad
dit ion , they have certain characters of their own . These types are consid
ered as particular species. One such species is Glossopsis clavata n. sp .  (PI . 
VIII , Fig. z ) which is similar to G. lingua as regards L II, S II and the 
car ina ,  bu t wh ich is sl ightly reminiscen t of G. tenuilimbata in L I being ciavi
form and S I being Iong and samewhat sigmoidal. The ou ter rim of  the 
carina is striate which is not so in the two other species. 

As subspecies, are considered those types which in important  charac
ters coinc ide with the type which is  designated as the main species, but 
which are d ifferent as regards one or more speci al characters ; intermediate 
types should not occur. 

The condition that intermediate types should not occur, is indispensable. 
Intermediate types are due to indiv idual vari at ion . In order to be able to 
state whether such types occur, the mater ia l  should be extensive, and char
acters should be measured or valued i n  accordance w i th a scale ; the data 
thus received should be plotted in a graphic scheme. If the curve has two 
maxima, i t  represents two subspecies ; a GAUSS curve represents the indi
v idual variation of a species. 



LOWER ORDOVICIAN OSTRACODS O �' THE SILJAN DISTRICT 

This reasoning refers to biocoenoses. The associations o f  organisms in 

sedimentary rocks (the necrocoenoses) are not preserved biocoenoses , how

ever. In fact,  they consist both of  autogene and alloge n e  components.  

The qu estion is ,  to what extent allogene interm ediate types with the rank 

of subspecies occur.  

With i n  o n e  biotope,  subspecies are developed when individual varia

tions h ave proceecled so far that t h ey are hereditarily fixed. In another 
biotope a h ereditarily fixed type of intermediate app earan ce may b e  de

veloped. If these types are deposited in the same n ecrocoenosis ,  o n e  may 

erron eously th ink that the variability is  due to individual  variation . 

Is such a development possibl e ?  As a rule,  ostracods h ave rather dis
tinct ecological requirem ents,  especially as regards the ch aracter of  the 

sediment,  th e hydrologi cal conditions and the supply of food.  If  these con

ditians are different i n  different parts of an area ,  i t  is  con ceivable that so

called ecotypes might arise which during t h e  further speciatian process 

become subspecies. Th ere is  n o  reason to exclude the possibi l i ty of com

mun ication between such samewhat different biotopes; a certain reversible 

exchange of larvae and perhaps also of adults may occur, and one or other 

carapace of dead animals may be tran sferred to foreign n ecrocoen oses . 

But such xenogene constituents may not ,  as a rule ,  cause a GAUSS fre

quency on account of their small number in relati o n  to th e autogene con

stituents . 

Consideri n g  the present area, the problem now debated may be fairly 

simple.  Judging from the uniform sedimentology and the great fau n a! simi

larities the whole area m ay have a ffo rded about equal ecological condit ions,  

and the speciatian may h ave proceecled rather u n i formly i n  all  its  parts . 

A certain mutual exchange certainly took place.  In fact, the  ostracodal 

necrocoenoses consist of types from ch iefly one bi ocoenosis.  As for this 

area, the question made may be answered i n  the n egative : transitional types 

may, as a rule, be referable to individual variation . 

In the present investigati o n ,  such minor ch aracters as those now con

sidered are not measured o r  valued i n  accordance w ith a scale,  such methods 

being difficult to apply to these small animals. Moreover, varieties of  th e 

rank of subspecies are not very commo n .  

Sometimes, o n e  m a y  be uncertain whether a type is  a species or a 

subspecies. Glossopsis acuta n .  s p .  may b e  mentioned as an exam ple of this.  

This species is v ery similar to Glossopsis lingua n. sp. Typi cal speci

mens are easily distinguishable owing mainly to the f act that L I is differ

ent (slight differences as regards other lobes) , but i n  many specimens this 

difference is not !arge. One might b e  incl ined to consicler one type as the 

main type and the other as subspecies,  or (since i n term ediate types occur) 
th e whole group as one species with a !arge individual v ariation . 

In reality, they are two species, j u dgi n g  by th e fact,  that  the larvae are 
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d i fferent. In G. lingua larvae, L I is invariably flat and low, as in adult 

specimens , but i n  G. acuta i t  is  raised, its surface being curved i n  trans

verse section .  

Considering Glossopsis alata n.  sp . ,  i t  m ay b e  questioned wh ether such 

a form is  a species or merely a subspecies of G. tmuilimbata. One might 

also think of i t  as a theratological ty pe of this species.  It is similar to 

G. tenuilimbata i n  several  respects,  but there are i m portant dissimilarities 

so that i t  may b e  considered a species of its own (in relatio n  to G. tenut� 
limbala the ventraJ swing is more pronounced,  L I is more shortly cia vi

form,  extendi n g  above the dorsal margi n ,  which is not the case i n  G. te
nuilimbata) . It is evident,  however,  that the two species are v ery close re

latives. 

If th e material i s  scarce, o r  i f  there is uncertainty as to th e value of th e 

differing characters, the form considered is denominated an aberration 

(abbr. ab. ) .  

Higher taxonornie units. 

Many of the existing genera are too wide and should b e  split .  Fur

thermore, there are types which cannot be properly placed in existing 

genera , and,  hence, new genera should be proposed . In several cases , the 

generic relations and the grouping of gen era into subfamilies and fam i l i es 

should be revised. In sum,  the existing taxonornie systems are not accept

able i n  all their  parts . 

Like many other ostracodal investigations the present o n e  gives rise 

to several taxon ornie cons id erations.  As m entioned i n  the i ntroduction , I 

would have preferred to postpone the divis ion of old genera, the estabEsh

ment of new ones,  and the discussion of generic relations until more m a

terial had been in vestigated.  However, I think it is already necessary to 

take u p  some of these qu estions. 

Groups of species which differ from existin g  genera i n  one or more 

distinct ch aracters are now established as new genera. 

Conehoprimitia ÖPIK has too wide a range . It i s  here proposed to be 

split  u p  into 3 genera (for particulars c f. p .  I 49) : 

I .  Conclwprimitia emend. 

2. Conehoides n.  gen . 

a .  leperditoi d  group 

b .  non-leperditoid group 

l Family Aparch itidae 

(abundant i n  th e Lower O rdovician ) 

3 ·  Conehoprimites n .  gen . 
} Family Primitiidae 

(abundant in the Middle Ordovician) 

Conehoprimitia emend. (which in cludes z -grooved species) and Coneho
ides ( I  -grooved species) are non-sulcate . 
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Conchoprimitia emend.  is a small genus (z species), Conehoides seems 
to be more numerous : 3 species were known earlier, and I O  new ones 
are described in this paper. 8 of them belong to the leperditoid group ,  and 
2 to the non-leperditoid.  These groups are different as regards the outlin e .  
and the dorsal corners ,  as appears from the denaminations of  the groups ; 
the leperditoid group, moreover, is characterized by extremely shallow and 
diffuse depressions corresponding to muscular attachments, but such de
pressions are generally not d iscern ible i n  the non-leperditoid group .  Many 
!arge types belong to the leperditoid group .  

Conchoprimites i s  monosulcate. The maj ority of the  ostracods originally 
classed in Conchoprimitia ÖPIK belongs to this genus which is rather nu
merous (8 or 9 species). 

Another genus that has bad , until now, too wide a range is Ceratop
sis. If this genus is taken in its current range, the species represented m 

the present material might be referred to one of these groups : 

A. L l spiniform 
1 .  4-lobate (not represented here ; e .  g. the genotype of Ceratopsis) 
2 .  3 -lobate (e. g. Ceratopsis grandispinosa n .  sp . )  

B .  L l flattened 
I .  4-lobate 

a. Lobes rather equal (e. g. Ogmoopsis nodulifera n. sp . )  
b .  Lobes unequal. 

et .  L l l inguiform (e. g.  Glossopsis lingua n. sp . )  
� · L l claviform (e. g .  Glossopsis tenuilimbata n .  sp . )  

2 .  3 -lobate (e. g. Glossopsis robusta n .  sp . )  

A genus of such a range is obviously so heterogeneous that it should 
be split . 

I propose that it  be div ided into 3 genera (for particulars , cf. p .  29 5 ) :  

I .  C eratopsis emend .  (L l spiniform.) 
2 .  Glossopsis n .  gen . (L l flattened, either l inguiform [about equally broad 

in all its extension] , or claviform [ ventraJ end tapering] ; lo bes mutually 
distinctly unequal ; besides a ventraJ carina ,  sometimes a short rudiment 
of a velate ridge. )  

3 ·  Ogmoopsis n .  gen . (Lobes mutually fairly equal ; besides a ventraJ carina ,  
a distinct velate ridge running from anterodorsal to posteradorsal corner.) 

The genus Ctmentoma was established by SCHMIDT I 94 I ,  and this was 
a necessary action .  However, this genus may in turn be split up, but I 
prefer not to do that, since my knowledge of the numerous species re
ferred to this genus is too restricted . (Descriptions and figures of most of 
these species are unsatisfactory. )  It is evident that in carryin g  out this re
vision, great importance should be attached to the question of whether a ve-
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l ate structure or  a ven traJ cari n a  occurs .  The present material o f  Ctenen
toma is referable to two gro u ps (for partic ulars cf. p. 266 f. ) : 

A. Grou p with v elate ridge.  

I .  V elate rid ge extending along the who! e free margi n .  

2 .  Velate ridge extending along t h e  free margin ,  except t h e  dorsal part 

of  anterior m argi n .  
B .  Gro u p  with v entraJ carina .  

I .  VentraJ cari n a  n o t  p rotrudin g ;  sulcus deep . 

2 .  VentraJ carina much protrud i n g ; sulcus shallow. 

The A gro u p  may be related to the subfamily Euprimiti inae n.  subfam. , 

the B gro u p  to t h e  Ceratopsis group of Tetradell inae.  

From Euprimitia a new genus,  Euprimites, is p roposed to be detached ; 

th is  genus is d istinguished by a h orsesh oe-shaped wall arou n d  the ventraJ 

part of the sulcus.  

Laccochilina is  t h e  n am e  which I propose for a new genus comprisin g 

eurych i l i n i d  species ch aracterized by the sulcus forming a p i t .  ÖPIK was 

aware of  the fact that this type i s  taxonomically i mportant.  The earlier 
descri bed species, which are here proposed to be referred to Laccocltilina,  
w e r e  referred to Eurycltilina a n d  Coelocltilina. 

A revision of  th e gen era Haploprimitia and Laccoprimitia is  desirable. 

Their relations to Primiiiella and Ectoprimitia should b e  especially exam

ined.  The presen t  material b elon ging to these genera is  not sufficient,  how

ever, for such a task ; o n ly some considerations of Laccoprimitia have 

therefore been given i n  a tabular survey (p . 23 r } .  This  survey does n ot 

pretend to b e  taxonomically representative,  b u t  it may i n d i cate that the 

genus is  not  h omogeneous and h as therefore to be split .  

Besides the above-mentioned genera which are all removed from exist

ing genera,  I have h ere proposed 2 further  ones, v i z .  one comprisin g  a 

gro u p  of species that takes an i n termediate posit ion between two existi n g  

genera (Aulacopsis} and another comprising a grou p of speci es with a u n i q u e  
characte r (Pinnatulites} . 

Aulacopsis n .  gen . is n o t  h o mogeneous.  It comprises one grou p pro

vided with a velate stru cture and an other which is carinate. It  will be 

n ecessary to spl it  this genus when more m aterial has been found.  The grou p  

pro v ided w i t h  a velate structure b u t  l acking a ventraJ cari n a  (A . nodosa 
n .  sp. ) is certainly n e arest related to the section of Ctenmtoma which is pro

vided with a velate ridge (c!osest to the group of C. macroreticulata n. sp. } ; 

the carin ate and p artly velate gro u p  (A . monojissurata n .  sp.  and A.  bijissu
rata n .  sp . ) is intermediate between the Ctenentoma plana group an d Gloss
opsis. 

Pinnatulites m ay be n early related to Ceratocypris POULSEN . This genus, 

which h i therto was known to b e  represented by only one species (Gotlan dian 
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of North Greenland) but which is rather numerously represented by an
other species in Dalecarlia (mainly lower part of R Il), is distinguished by 
a distinct posteroventral spine.  In Pinnatulites there is merely a tubercle ,  
as in  P. procera (KUMMEROW), or a fin-like pinching in the  corresponding 
spot. The genera Ceratocypris and Pinnatulites appear approximately simul
taneausly in  the stratal sequence. I propose that they be referred to Aparchi
t idae (POULSEN provisionally referred Ceratocypris to Bairdiidae ,  cf. p .  I95). 

Some other genera are here also referred to other subfamilies and 
famil ies than is generally done. 

One of them is Macronotella, the opinion on the taxonomical position 
of which is sotnewhat different. Earlier i t  was ranked in the family Kirk
byidae (e .  g. BASSLER and KELLETT), but later, KAV (I940) placed it in 
Aparchitidae. Like ScHMIDT I 94 I, I agree with KA Y as to this arrange
men t. 

As  mentioned above, huprimitia and Euprimites n. gen . are here pro
posed to form a subfamily (Euprimitiinae) . This is certainly closely related 
to Eurychil ininae (similarities as regards appearance of sulcus ; both pro
vided with a velate structure) . The earlier known genera of these subfamilies 
have previously been referred to the family Primitiidae. They are here pro
posed to be classed in the family Hollinidae. In this way, the family Pri
mitiidae will be more homogeneous, viz. in  consisting exclusively of non-eari
nate and non-velate genera. 

Within the family Hollinidae on e may discern different divisions of spe
cies and sequences of development, which must be  considered during the 
further discussions on the taxonomy of this family. 

The subfamilies Euprimitiinae and Eurychil ininae, and the seetians of 
Ctenentoma and Aulacopsis which include species provided with a velate 
ridge, are affined to each other and are certainly near relatives (all are 
monosulcate and provided with a velate ridge) . 

Another division is formed by the followin g  sequence : 

the Ctenentoma plana group (monosulcate ; ventral carina) 
t 

the Aulacopsis monojissurata and A .  bijissurata group (monosulcate with 
fissures indicating S III and (or) S I resp . ; ventral carina, a short ve late rid ge 
in A. monojissurata) 

t 
the Ceratopsis-Glossopsis group (generally trisulcate, sulci d istinctly unequal ; 
ventral carina, in Glossopsis sometimes an additional short velate ridge) 

l ., 
Ogmoopsis (trisulcate, sulci fairly equal ; ventral carina and velate ridge, 
the latter extending along the whole free margin ) 

t 
Tetradella (trisulcate, sulci fairly equal ,  velate ; ventral ridge connecting L I 
and L IV earresponds to a ventral carina) . 

10-48705 Bull. of Geol. Vol. XXXIII 
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The taxonornie pos1t1on of Steusloffia has been considered uncertain, 

hut in my opinion it is closely related to this division, and most closely 

to the Tetradella group. Like this genus, it is velate, and the surface crests 

are arranged in exact coincidence with the lobes of Tetradella. 

Internal moulds. 

In many cases, interna! moulds are easily identifiable as to the species, 

hut there are species and genera which are difficult to recognize when oc

curring as interna! moulds. Interna! moulds should never be described as 

holotypes. The holotype of Beyrichia nana BRöGGER is an interna! mould 

of Tetradella cf. grewingki (BocK). 
As exarupies of species occurring in the present material certainly 

recognizable as interna! moulds ma y be mentioned : Ceratocypris longispina 
n. sp., Pinnatulltes procera (KUMMEROW), Macronotella fabuliformis n. sp. , 
Primitiella dibulbosa n. sp., Ctenentoma plana n . sp . ,  and Ogmoopsis 
nodu/ifera n .  sp. 

On the other hand, interna! moulds of  different genera are sometimes 
so equal that there may be difficulties in  distinguishing them. Moulds of 
Steus!offia generally lack the typical ridges which characterize the carapace, 
and, therefore, they resemble Ctenentoma moulds. However, in Steus!offia 
there are often nodes which do not occur in Ctenentoma. Steuslo.ffia poly
nodu!ifera has a distinctive ventraJ postsulcate node. 

Special care must be taken in generical identification of interna! moulds 
of at !east young larva! stages of several genera. As described on p. I 34 in 
this paper, even carapaces of such stages are in many cases difficult to 
identify generically. 

Summary. This chapter has pointed out the necessity of investi gating 
extensive sequences of necrocoenoses as completely as possible to min imize 
taxonornie errors . Attention should be paid to the fact that ostracods 
moult up to 8 times before becoming ferti le ,  and that the carapaces of 
the larva! stages most often are more or less different from those of 
adult specimens.  Furthermore, one must be attentive to sexual dirnor
phism and ind ividual variati on. 

Examples are given of ostracodal genera the present range of which 
is too wide. Some of them are here proposed to be split ; as regards other 
such genera ,  th is must be postponed unti l more material is investigated. 

The most important features of those genera which have been estab
lished on account of separation from existing genera are briefly mentioned , 
as weil as the ch aracteristi c  features of the new genera which include 
species of earlier not observed types . 

Some evolutionary sequences of genera have been discerned and their 
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taxonornie importance has been discussed. Changes in reference of existi ng  
genera to  h igher taxonornie units have been accounted for. 

Finally, a few warels were mentioned on the identification of interna! 
moulds. 

P. l. U. 

H-type 
c 
v 
M 
M(v) 

I 
LI 
LII 
LIII 
LJV 
CI 
CII 

Descriptions of the species. 

Abbreviations. 

= Paleontologiska institutionen 
i Uppsala (Institute of Pale
ontology of Uppsala) 

= holotype 
= carapace 
= valve 
= interna! mould 
= interna! mould with remains 

of the valve 
= impression 
= anterior lobe 
= lobe next to the anterior 

)) )) )) >> posterior 
= posterior lobe 
= crest corresponding to L I 

» » » LII 

CIII 
CIV 
SI 
SII 
SIII 
L 
H 
G 
G pr. n. 

FM 
DM 
Ve!. 
(\ ant 
1\ post 

= crest corresponding to L JII 
» » » LIV 

= anterior sulcus 
=median » 
= posterior » 

= length 
= height 
= thickness 

» including the height 
of the presulcate node 

= free margin 
= dorsal margin 
= velum 
= anterodorsal angle 
= posteradorsal angle 

All lengths in mm ; dimensions referable to the holotype and to charac
teristic specimens of particular types printed in italics, unless one s ingular 
specimen is  measured. 

Family Aparchltidae (SCHMIDT 1941, emend.). 
Diagnosis. Non-sulcate ostracods, or occasionally provieled with shallow 

sulcate depressions ; length about 1-3 mm ; hinge l ine  straight ;  valves of 
equ al or sl ightly unequal s ize ,  one overlapping th e other all along the 
free margin or only along the ventrat margin ,  the edge of the minor val ve 
generally fitting into a corresponding groove of the larger one ; greatest 
convexity in ventral, central, or  dorsal region,  the dorsal sometimes pro
truding  over the h inge I ine ; surface smooth , striate, or punctate, the punctae 
bei ng  sometimes widened in the inner part having probably contained 
sensory bristles ; carapace non-structured or prismatic, sometimes consist ing 
of an inner non-structured and an outer prismatic part. 

Occurrence. Ordovician-Permia n .  
Discussion. The  range of this family has been discussed by, among 

others ,  SCHMIDT (1941, p. 17 f. ) .  Some remarks wi l l  be made here as re
gards a fe w genera in the present material w h ich are referred to A parchi
tidae. 
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Conchoprimitia ÖPIK. This genus is proposed to be split into three gen
era ; two of them ( Conchoprimitia emend. and Conehoides n. gen. ) are re
ferred to Aparchitidae. 

Some of the species referred to the genera now mentioned are leper
ditoid . The genera may not belong to the family Leperditiidae, however, 
since the muscle attachments are different from those in this family . The 
attachment of the central adductor muscle is reticulate in Leperditiidae, as 
mentioned in SOLLE's revised diagnosis { I 93 5 ,  p .  I 8), and there are also 
networks at the attachments of the other muscles, as shown for instance 
by CnMIELEWSKI { I 900, p. 3) . These structures are magnificently devel
oped in the Gotlandian species Leperditia grandis SCHENK. Muscle scars of 
this kind have not been observed in Conclzoprimitia emend. and Conclzozdes. 

In the family Leperditiidae the carapace - except for a thin inner 
layer - consists of extremely fine prisms, standing perpendicular to the 
surface. The carapace structure of many Conchoprimitia species is likewise 
prismatic, but this is also known from other genera. Among the present 
ones, it was observed in Pinnatulites (P. procera [KUMMERow]) and in By
tlzocypris. Such structures are not yet sufficiently studied, and their taxo
nornie importance is not established, but so much may be said that they 
do not prove Conclzoprimitia emend. and Conehoides to belong to Leper
diti idae. 

So-called eye-tuberdes which are considered to be characteristic of Leper
ditiidae were not observed in Conclzoprimitia emend.  and Conchoides. The 
fact that the node on the interna! mould corresponding to that of  the 
moulds of Leperditiidae is disti nctly developed does not indicate especial 
affin ity to Leperditiidae since this node generally occurs in  ostracods. 

ScHMIDT {I 94 I ,  p. I 8) ,  without discussion, considered t hat Conchopri
mitia ÖPIK possibly belongs to Aparch itidae. It was referred by ÖPIK { I 93 5  
and I 937) to Primitiidae. KAV { I 940) also referred Conclwprimitia ÖPIK to 
Primitiidae. This  may have been in accordance with his idea of the geno
type : he designated Concltoprimites tallinnensis (ÖPIK I 937) as genotype ,  
not being aware that  ÖPIK  in I 93 5  had appointed C. gmmnae as geno
type. After his erroneous proposal as regards the genotype had been 
pointed out to h im ,  he corrected it , but did not alter his proposal to place 
Conchoprimitia in  Primitiidae {KAV I 940 b ) . 

Macronotella ULRICH. This genus was originally referred to Kirkbyidae, 
but was placed in  Aparchitidae by KAV { I 940, p .  240) and SCHMIDT 
( I  941, p .  I 8) .  I agree with the m in this arrangemen t. The possibility 
of its correctness is supported by the fact that the edge of the free margin 
in one valve fits into a corresponding groove of the opposite valve as is 
generally the case in  Aparchitidae. 

Ceratocypris POULSEN. In h is description of the genotype ,  POULSEN 
(1934, p. 3 8) referred this genus provisionally to Bairdiidae. I am of the 
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opmwn that it may be endosed in Aparchitidae ,  the dorsal margin being 
Iong and straight and the general shape for the rest {with the exception of 
the posteroventral spine) being of Aparchitidae-like appearance. 

Pinnatutites n .  gen . may be closely related to Ceratocypris, and, hence, 
i t  may be referable to Aparchitidae. 

Genus Conehoides n. gen .  

Derivation of name. Cone/toides alludes to  the  fact that the genus has 
been removed from Conchoprimitia ÖPIK. 

Genotype. Conehoides micropunctata n .  sp .  
Occurrence. Ordovician . 
Diagnosis. Ostracods of leperditoid appearance ; length about (o. s )- r -

3 {4) mm ; left val v e  larger, overlapping the right one along ventral margin and 
in  some species also along anterior and posterior margins ;  valves with one 
groove conforming to parts of anterior and posterior margins {exceptionally 
the groove conforms to the whole free margin) ; central part of valves often 
slightly shield-like with undefined and extremely shallow depressions corre
sponding to muscle attachments ; surface smooth , punctate, striate, or partly 
reticulate {the central shield-like swelling almost invariably smooth) . 

Discussion and remarks. Conehoides is removed from Conchoprimitia 
ÖPIK. The original diagnosis of th is genus is very short {ÖPIK 193 5 ,  p .  4): 
"Small (1. 5 to 3 mm length) Primitiidae with a stra ight b inge I ine ,  with 
one or two pairs of bands, limited by grooves resembling the growth Iines 
of  sheils or bracbioporls more or less developed." From the accompanying 
text it appears that "the left valve of Conchoprimitia is the !arge one ." 
The outline is said to be leperdito id .  The genotype is non-sulcate. In a 
later paper {1937, p .  I O) ÖPIK states : "Corzchoprimitia is a widely variable 
genus : sulcus and node, the concentric grooves, and the punctation are in 
some cases weil developed, in  other cases these appear undefined or lacking. " 

It may be necessary to split th is  genus, its range being too wide.  
First of all , distinctly sulcate species may be removed. They are here pro

posed to form a new genus, Conchoprimites, referred to the family Primitiidae. 
Am on g the non-sulcate species on e ma y discern two different types : 

one 2 -grooved and one I -grooved.  The genotype Conchoprimitia gammae 
ÖPIK and Primitia conehoides BADDING are 2-grooved, the rest are 1-grooved . 

I found excellen tly preserved specimens of  C. gammae i n  Eston ian 
material belonging to the Institute of Paleontology of Uppsala, and was 
struck by the extreme distinctness of the 2 grooves {a paper on the ostracod 
fauna of the Lepidurus Zone of Estonia as preserved in the material men
tioned is being prepared) . 

No correspondence as regards distinctness of the grooves has been 
seen am on g the I -grooved species. In my opinion, the 2 -grooved and the 
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I -grooved types are genericall y different. The J -grooved group ,  which is 
proposed here to form the genus Conchoides, is abundant, both specifically 
and individually , contrary to the 2 -grooved group,  i. e .  Conclzoprimitia 
emend., which seems to include only a few species . 

Inconveniences are associated with the name of Conchoprimitia which was 
unsuccessfully ehosen and may be misleading in that it  suggests that 
Conchoprimitia ÖPIK is a genus consisting of Primitiids, such as, in fact ,  
ÖPIK imagined,  which , as mentioned, is not true. As suggested , Conchopri
mitia emend . instead is referable to Aparchitidae (a more appropriate name 
for the genus could have been Conchaparchites) . 

It would have been more convenient if the name of Conchoprimitia 
could have been used for the real Prim itiidae group among the species 
which were originally classed in Conchoprimitia ÖPIK , i .  e .  the group which 
is here proposed as the genus Conclzoprimites. 

The following species described earlier may be referred to 'Conchoides: 
C. glauconitica (KUMMEROW) , C. socialis (BRöGGER) and C. broeggen· (ÖPIK). 

C. broeggeri is mentioned as non-sulcate. C. glauconitica is not said to 
be sulcate, bu t the figur e by ÖPIK ( I 93 5, PI .  I) gives the impression of 
the species having a slight sulcus. In the text (op. cit . p .  6) is mentioned 
"a slightly pronounced small , narrow, vertical ridge. That is the place for 
the sulcus and the nodes of Primitia." In KUMMEROW's original diagnosis, 
notbing is said about a sulcus, and in the adj oining figure not a trace of 
a sulcus is discernible. The surface depressions in  Conehoides are, as 
mentioned , very shallow, hut sometimes the one corresponding to the 
sulcus may be slightly deeper, as in C. circumstriata n .  sp .  The conditions 
may be somewhat similar in C. glauconitica. KUMMEROW, in the diagnosis , 
mentions the shield-like swell ing, which is distinctive for Concfzoides. Finally, 
C. socialis is  said by ÖPIK to have a sulcus (1940, p. I 39) , hut BRöGGER, 
in the diagnosis (1882 ,  p .  55), does not mention any sulcus and, j udging 
by the figures presented by BRöGGER and ÖPIK, the species is non-sulcate. 
This was checked by examining the specimen in  the Oslo Museum which 
is probably identical to that described by BRöGGER. 

C. glauconitica is known from the Lower Ordovician (B II y) of Estonia 
(ÖPIK 1935); the genotype of  C. glauconitica was found in a Northern 
Germany drift boulder (KUMMEROW I 924, p. 4 I 9) .  

C. socialis and C. broeggeri are  Norwegian species . The former is con
sidered by ÖPIK to be an index fossil of the Expansus Slate (ÖPIK 1940, 
p. 140). The latter is reported by BRöGGER (1882 ,  p. 55) to occur very 
abundan tly in some localities of the Expansus Slate and the lower part 
of  the Orthoceras Limestone .  C. socialis is represented in the present 
material. 

In this paper, 10 new species are described . Thus the genus includes 
for the present I 3 species, all Lower Ordovician . 
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Leperditoid group. 

Conehoides micropunctata n .  sp .  

PI. l ,  Figs. r and 2 .  

This species comprises two types, called oc and {J which may be male 
and female resp .  (cf. di scussion below). 

They are slightly different as regards dimensions and the punctation 
of the surface. The surface differences are usually discernible on careful  
examination .  The two types were observed to have practically the same 
vertical d istribution (PI . XIX) . 

The types are described separately.  
Derivation of name. micropunctata alludes to the fact that the surface 

is minutely punctate . 
Holotype. As holotype is designated the probable male specimen 

figured in  PI .  I ,  Fig. 1 (P. I .  U. No.  ar. os .  101 ) . 
Locality of holotype. Leskusänget, in Dalecarlia ,  Sweden . 
Stratum of holotype. Lower Ordavieian : lower part of stratum G 

(about 1 .5  m above R 1/G) . 
Diagnosis. Conehoides of !arge size and leperditoid appearance ; probably 

sexually dimorphic ; an indistinct and short step-like marking mainly con
forms to the dorsal half of the anterior margin , and a groove conforms to 
the dorsal part of the posterior one ;  surface minutely punctate , and in the 
type considered as maJe the area inside the step-like marking has scattered 
larger punctae among the minute ones. 

Affinities. The species is reminiscent of C. glauconitica (KUMMEROW) 
in being leperd itoid and minutely punctate,  but they are different in that 
the anterior part of C. glauconitica is more elongated. As regards general 
shape, C. micropunctata is most closely related to C. broeggeri ÖPIK, but 
this species is smooth . C. socialis (BRöGGER) is proportionally shorter and 
h igher. 

Among the species described i n  this paper, C. meganotifera may be 
somewhat remin iscen t of C. micropunctata. They are different i n  C. mega
notifera being smaller, its surface being minutely and very d istinctly p itted , 
the central sh ield-like elevation being higher and more distinct, and the 
anterodorsal step-like marking being less developed than in  C. micropunctata . 

Type oc (suggested as male) . 
PI. l, Fig. I. 

Type. This type includes the holotype (P. I .  U. No.  ar. os .  101 ) . 
Locality and stratum of type. Cf. above. 
Material. 9 carapaces and valves from 4 localities. 



No.  l L l H l G l DM l 
ar. os .  

!05 
3-7 5  2 .2 1 !.52 2 .5 7  ar. os .  

!00 3 -72 2 . 23 1 .63 2 -47 ar. os.  

102 
3 -42 2 . 1 3  1 .67 2 .65  ar. os .  

JO! 3·33 2.I3 I-50 2.JI ar. os .  

1 04 
2 .79 1 .8 5  1 .3 5  2 . 1 7 ar. os.  

1 03 
2 .74 1 .7 5  1 .44 2 .0! 

2.2) I . 67 •• 6 5 Mean 3-29 2.05 1 .5 1  2 .36 

I . 7 5  t. 3 5  2 , 0 1  

I VAR HESSLAND 

Dimensions. 

FM Il 
7-5 l 

7 -4 1  

6. 56 

6.48 

5 .6 1  

5 .67 

7 · 5' 

6.62 

5.61 

H 
L 

0. 59 

o.6o 

0.62 

0.64 

o.66 

0.63 

o.66 

o.62 

o . s g 

l G 
-L 

0-4 1  

0.44 

0-49 

045 

0-48 

0.5 2 

0. 52 

0.45 

0.41 

l D M l F M l l l Re-� D M 1\ an t 1\ post mark 
l 

o.66 2.92 1 40 1 3 5  c 

0.66 3 .00 1 4 5  1 40 v 

o. n 2 .48 ( 1 3 5 ) 1 2 5 v 

0.69 2.8I I45 I35 c 

o. n 2.58 1 45 1 30 c 

0.73 2 .82 (1 40) 1 30 v 
o .  n 2 , 9 2 l 

0.7 1  2 .8 1 l 1 40 1 3 5  

o . 6 6  2 , 4 8  

Description. Carapace !arge ; the left valve is the larger one, overlap 
prominent along ventraJ margin hut slight along anterior and posterior 
margins ; the right valve observed to have a fine ridge along the free 
margin fitting into a corresponding groove of the left valve. 

Dorsal margin straight and Iong ; anterior and posterior margins regu larly 
rounded, the anterior slightly more convex than the posterior ; ventraJ margin 
moderately convex. 

Anterodorsal angle somewhat larger than the posteradorsaL 
Posterior part of carapace inconsiderably higher than the anterior. 
Valves moderately arched, the anterior part more arehed than the 

posterio r; in the central area (for the greater part anteriorly of the midlength) ,  
is a rounded shield-like spot  (the highest part of the  valve) ; surface of  
valves gently and regularly sloping to  the  margins. 

Dorsal corners pinched, the posterior more than the anterior ; in the 
posteradorsal pinched area is a short groove,  conforming to corresponding 
part of posterior margin ;  mainly Conforming to the dorsal hal f of the 
anteri or margin is a slight step-like marking. 

In the darsocentral area, in front of the midlength , is a very shallow dorso
ventral depression corresponding to S Il; j ust in front of it , one may 
discern a very faint dorsoventral ridge ; anterior to this is another shallow 
depression (attachment of antennal muscles ; the mandibular attachment is 
discernible as a very shallow, rounded impression in the anterior part of 
the centroventraJ area ; behind the first-mentioned depression (S Il) one 
may discern a flat, glossy spot ; sometimes the ventraJ half of this flat spot 
is surrounded by extremely fine radiating striae. 
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Surface crowded with minute punctae, with the exception of the central 
swelling (including the above-mentioned flat spot) , which is smooth and 
glossy ; sometimes the closely gathered punctae give the impression of an 
extremely fine reticulum ; in  the anterior part of the val ve, especially just 
behind the step-like marking, there are scattered deeper punctae among 
the minute ones. 

Carapace prismatic. 
Occurrence. Lower Ordovician : lo w er part of stratum G (about 0.9-

1.5 m above R l/G) at Leskusänget, Rävanäs, Granmor, and Gulleråsen, 
in Dalecarlia, Sweden. 

Type {J (suggested as female). 
PI. I, Fig. 2 .  

Type. A characteristic specimen is figured m PI .  I ,  Fig.  2 (P. I .  U. No. 
ar. os. 107). 

Locality of type. Leskusänget, in  Dalecarlia ,  Sweden. 
stratum of type. Lower Ordovician : lower part of stratum G (about 

1.5 m above R 1/G). 
Material . 24 carapaces and valves from 5 localities. 

No. l L l H l G 

ar. os. 

I I 2 3 -43 2 . I O  !. 5 I 

ar. os. 
J .28 2.I8 I.JO 

I 07 

ar. os. 

1 08 
3 .06 !.88 I . I 9 

ar. os. 

I I I 2 .87 1 .94 I . I 6  

ar. os. 

786 
2 . 5 6  1 .63 1 .05  

ar. os. 

I 09 
2 . S I !. 5 3  I . I 9 

ar. os. 

I I O  
2 .47 1 .30 1 .04 

2 . !8 1 . 5 1  Me an 2 .88 !.79 1 . 2 I 
1: . 30 1 .04 

Dimensions. 

l DM l FM I l � 
2 . 5 4  

2.IO 

2 -42 

1 .94 

!.63 

2.07 

2 .06 

2 . 5 4  

2 . I  I 

Y .94 

6.8 I o.6 I 

6.96 o.67 

s .83 o.62 

6 .2 I o.67 

5 -42 1 1 0.64 

4 -77  l 
4-74 l 

6 . 96 11 

o.6 I 

0.63 

o.6 7 

s . 82 1 1 o.63 

4· 7 4  0 - 53 

l G 
L 

0-44 

O.J9 

0-39 

0.4 1  

0.4 I 

0.47 

0-42 

0 - 4 7 

0.42 

0-3 9 

l D M l F M l l l Re-l L D M 1\ ant 1\ post mark 

0.74 2 .68 I 3 5  I 40 c 

0.64 3-JI IJ5 I45 c 

0 .79 2 - 3 5  (I 30) ( I 30) v 

0.68 3 -20 ( I 30) J 40 v 

0.64 3 -32 I 3 5 I 40 v 

0.82 2 .3 1 I 30 ( I 2 s )  v 

0.83 2 .30 I 30 l ( I 2 5 )  v 
o . 8 3 3•3 Y 

0.73 2 . 78 I 30 I 3 5  

o.64 2.30 

Description. This type coincides mainly with type ot. 
As appears from the tables , it is ,  on the average , somewhat shorter, 

lower, and less gibbous than ot; furthermore, both dorsal and free margins 
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are shorter. Proportionally the dimensions are almost the same, except 
that the {3 type is somewhat less gibbous ; the posteradorsal angles are, on 
the average, equal ,  but  in {3 the anterodorsal angle is somewhat less obtuse. 

Type {3 is often more distinctly punctate but has not the scattered 
deep punctae of the anterior part which are distinctive of the type r:x. 

Occurrence. Lower Ordavieian : lower part of stratum G {about o .8-
2. I m above R I/G) at Leskusänget, Gulleråsen , Silverberg {sample I ) , 
Stenberg, and Rävanäs, i n  Dalecarlia, Sweden. 

Discussion .  The types r:x and {3 are so equal that there is every reason 
merely to consicler them different sexes of the same species. 

In the seetio n of this paper dealing with sexual dimorphism {p .  I 3 8), 
the prohabil ity that type r:x is maJe was suggested . 

A comparison was made with the recent genus Phi!omedes, in which 
the male is more gibbous anteriorly to give space for the !arge lower 
antennal muscles. 

Conehoides socialis {BRöGGER) . 
PI. l; Figs. 3 and 4· 

Isochilina (?) socialis BRöGGER 1882, p. 55· 
Conchoprimitia socialis ÖPIK 1940, p. 139. 
Holotype. The specimen described by BRÖGGER { I 882 ,  PI . XII , Fig. 14) 

rs the holotype .  
Locality of holotype. Vestfossen , Norway. 
Stratum of holotype. Expansus Slate {b 3 �) ; accord ing to ÖPIK {1940, 

p. I 39) the species does not occur in b 3 y as mentioned by BRöGGER. 
Material. "Not very seldom, sometimes abundant" {BRöGGER I 882 ,  

p .  5 s ) .  "c. socia!is ma y be considered an  index fossil for the expansus time" 
{ÖPIK I 940, p .  I 39) . 

The present material consists of one carapace {PI .  I, Fig. 3 ), partly some
what imperfect in  the dorsal region , and one perfectly preserved valve 
{PI . I, Fig. 4). 

Affinities. Cf. p .  I 5 I .  
Description of the present material. Carapace large ; the left valve is 

the larger, and overlaps the right along the ventraJ margin and parts of 
the anterior and posterior margins. 

Dorsal margin straight and Iong ; anterior and posterior margins regularly 
rounded ; ventraJ margin rather convex. 

Anterodorsal angle somewhat more obtuse than the posterior. 
Posterior part of carapace sl ightly h igher than the anterior. 
Carapace rather flattened, somewhat more arehed i n  the anterior part 

than posteriorly ; in  the central area {just in front of the midlength) is a shield
like swelling ;  surface of the valves gently sloping to the margins. 

Antero- and posteradorsal corners pinched , the posteradorsal more than 
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Dimensions. 

No. l L l H 

' 

H-type 4 -37  2 - 7 5  

, 3 -89 2 . 8 5 ar. os.  
3 .60 2 . 2 5  

426 ar. os. 
3 - 45 2 . 23  

1 1 3 

Mean l 2 . 85 

3 ·84 2 . 5 2  

l 2 . 2 3 

l G 

-

-

! . 5 8  

1 .43 

L 5o 

l DM l FM Il H 
L 

4 - 50 

2 .8 1 

2.56 

2 .60 

4· 50 

3 -72 

2 . 56 

9- 2 5 0.63 

8 - 7 5  0. 73 

6-97 o.62 

7 . 1 6  0.65 

9 · 2 5 11 0 . 7 3 

8.03 1 1 o.66 

6 . 97 o.62 

' BRÖGGER 1 882;  PI. XII, Fig. 1 4. 

' ÖPIK 1 940; PI. I, Fig. 7 .  

l G 
L 

-

-

0-44 

0-42 

0.43 

l D M l F M l l l Re----y:- D M 1\ ant 1\ post mark 
1 .02 2 .05 1 1 0 1 30 

0.72 3.1 I ( I I  o) 1 30 

0.7 1 2 . 72 1 3 5  1 30 v 
0.76 2 . 76 1 3 5  1 30 c 

:1,02 3· 1 I  

o.8o 2 .66 1 2 5  1 30 

0,77 ':l .os 

the anterodorsal one ; broad and shallow groaves conform to the dorsal 
parts of anterior and posterior margins .  

In the darsocentral area (j ust in  front  of the midlength) i s  a very shallow 
depression , anteriorly and posteriorly surrounded by minute swellings ; i n  
front of the  anterior swelling one may discern an extremely minute depression 
(antennal muscle attachment) .  

Surface very shallowly pitted ; t he  specimen w h ich most like ly  i s  identical 
with the holotype is also shallowly pitted (the species is said to be smooth 
both by BRÖGGER and ÖPIK). 

Occurrence. Lower Ordovician . Norway : Expansus Slate = b 3 � 
(BRÖGGER I 882 ,  p .  55; ÖPIK I 940, p .  I 39); ÖPIK reports the species to 
be very frequent in the locality of Krekling. Sweden : Lower so-called 
Expansus Limestone in Dalecarlia (Stenberg : about 0 .6 m above R 1/G). 

Conehoides meganotifera n .  sp .  

PI. I I ,  Figs. 1-6.  

This species includes two types, called oc and {3, which may be sexual 
dimorph isms (cf. discussion below). They are very similar to each other ; 
slight dissimilarities may be observed, however, as regards the sloping of 
the dorsal region , the gibbosity of the carapace, and the distinctness and 
extension of the surface pattern . Adult specimens are generally quite dis
tinCtive, but larval stages are often difficult to distinguish . 

The two types are described separately . 
Derivation of name. meganotifera alludes to the !arge, shield-like swell

ing in the central region .  
Holotype. The type figured in Pl. I I ,  Fig. I is designated holotype 

(P. I. U. No. ar. os. 1 1 4). 
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Locality of holotype. Leskusänget, in Dalecarlia, Sweden . 
Stratum of holotype. Lower Ordovician : m id die part of stratum G 

(about I .g m above R 1/G). 
Diagnosis. Conehoides of median size and leperditoid appearance ; proh

ably sexually d imorph i c; dorsal parts of anterior and posterior margins 
conformed to by grooves (the posterior generally more distinct than the 
anterior) , sometimes connected by a ventraJ groove ; in the darsocentral 
and central areas generally a !arge and distinct sh ield-like swelling (somewhat 
different in  the two types) ; surface m inutely and more or less distinctly 
p itted or reticulate, except the shield-like swelling, which is smooth and 
often glossy, and, in type {3, the marginal zone, which in that case is smooth 
or extremely finely rugose. 

Affinities. This species is scarcely confusable with other known species 
of Conehoide s, owing to the characteristic appearance of the shield-like swell
ing and the surface pattern . Larvae of type f3 may be reminiscent of Con
ehoides levis n. sp.  type {3, hut they are different in that the striae of the 
latter are extremely fine and directed mainly longitudinally, whereas those 
of C. meganotifera type f3 are more rough and directed antero- and postero
ventrally resp. Additionally, the carapaces of larvae of C. meganotifera are 
more arched. 

Type oc (suggested as male). 
PI. I I, Figs. 4-6. 

Type. A characteristic type is figured rn PI. II, Fig. 4 (P. I. U. No. 
ar. os .  I 3 8) .  

Locality of type. Leskusänget, in Dalecarlia, Sweden . 
Stratum of type. Lower Ordavieian : lower part of stratum G (about 

1.2 m above R 1/G). 
Material. 2 5 carapaces and valves from 5 localities . 
Dimensions. The table on p .  I 57 comprises adult specimens and presurn

ably also later larva! stages ; younger larvae are detached and grouped in 
another table (cf. below) . 

Description. The present type is very similar to type f3 which includes 
the holotype .  They are different as regards the following characters. 

In type oc, the dorsal region of adult specimens is less steeply sloping 
than in type f3 (cf. PI. II, Fig. 4 and PI. II, Fig. I ) . The angle between the 
plane of the free margin and the surface of the dorsal area is generally 
acute in type oc: hut right or obtuse in type {3. In young stages there 
is generally no such difference. 

In type oc: the sh ield-like swelling is not so distinctly limited as in type {3 ;  
furthermore, i t  i s  usually less swollen and generally not glossy. 

The surface pattern in type oc: is generally less distinct (sometimes scarcely 
discernible) , hut in  adult specimens of this type it often extends to the 



l No.  l L l 
ar. os .  1 .98 

1 49 

ar. os. 
1 . 77  

1 48 

ar. os .  I.6o 
I J8 

ar. os .  
1 .60 I 5 I 

ar. os. 
1 - 48 

I J9 

ar. os .  
1 . 28  

1 46 

M ean l l 
! .62 l l 
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Dimensions. 

H l G l DM l F M Il � l G 
L 

::: Il::: 
1 . 1 6  I.OO 1 . 1 9  o. 5 r  

1 . ! 6  o.8 1 0-46 I. JO 
0.99 0.79 I .I4 3-37 0 .62 049 

0.98 o.8 1 1 . 2 5  J . !  5 o.6 1 0. 5 I 

0.97 0.7 1 1 . 20 2 .98 o.62 0-48 

0 .82 o.6 r I .OJ 2 . 56 o.64 0-48 

1 .16 I.OO 1: . 2 5 3· 95 o.64 o.  st 

I.OI 0. 79 J. I 5 J-29 o.6 r 0-49 

o . 8 2  o . 6r 1 . 03 •-s 6 o.s 8 0 . 46 

/DM/ FM 
L DM 

o.6o J -29 

o.62 J .J8 

0.7I 2. 98 

o.n 2 . 5 2  

0.81 2 -49 

o.8 r 2 .48 

o . S r  3·3 8 

0.72 2 .86 

o . 6o 2 . 4 8  

Il\ ant Il\ post / Re-
k mar 

l l 1 40 I J 5  v 
1 45 1 40 c 

I35 I35 v 
I J 5  I JS v 
! JO ! JO v 
! JO 1 25 v 

I J 5  I J 5  

margins, which is not  the  case in  type {J, where the  marginal zone is  smooth 
or very finely rugose. 

Type IX is ,  on the average, proportionally higher and more gibbous; 
furthermore, i t  has a proportionally somewhat longer dorsal margin but a 
s horter free margin ; dorsal an gles are n ear ly equal (posterodorsal an g le of 
type IX possibly slightly larger) . 

Notes on the larval development. This type is represented by rather 
many larva! carapaces. In certain respects they are different from carapaces 
of adult specimens. The youngest stages are very different from those of 
adult  specimens, but they are connected with them by an intermediate 
sequence of types. 

The distinctness and extension of the surface pattern is largely propor
tional to the stage of development. Since adult specimens of type {J are 
more distinctly sculptured than those of type IX, the surface pattern dis
appears earlier in  type IX than in  type {J in a sequence of younger and 
younger stages . In fact, the youngest stages of type IX are non-sculptured 
but those of type {J are still sculptured , viz. on both sides of the darso
central swelling (these parts are most distinctly sculptured in adult specimens 
of both types) . Young larvae of the two groups are also slightly different 
as regards the dimensional proportions. 

The specimens ranged in  the following table are non-sculptured or ( in 
one case =No. ar. os .  1 3 5 )  extremely vaguely striate anterior and posterior 
to the darsocentral swelling. The specimens ranged in the table above are, 
on the contrary, more distinctly sculptured. The former group consists 
of relatively you ng larva! stages and the latter not only of adults bu t probably 



No. l L l H l G I DMI 
ar. os .  I .  I I  0.69 0. 5 6  o.8o 

1 5 3  
ar. os .  

0.98 0. 59  o .  5 1  0.74 1 3 5  

ar. os .  
0.95 o.64 0. 5 1  0.74 

1 33 

ar. os .  
o. n o. 5 1  0-44 o .6 1  

1 58 

ar. os .  
o .6 1 0.42 0.39 0.47 

1 34 

ar. os .  
0 . 58  0-42 0.35 0.45 

1 37 
ar. os. 

0- 5 3  1 36 
0.36 0.33 0.44 

o . 6g o . s6 o . S o  

Me an 0. 79 0. 5 2  0-44 o.6 1 

0 . 3 6 0. 3 3  0 . 44 
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Dimensions. 

FM Il � 
2.26 0.62 

1 .93 o.6o 

1 .96 0.67 

1 . 5 3  0.64 

1 .30 0.69 

1 .30 0.72 

1 .09 0.68 

u6 1 1 o .p 

1 .62 1 1  0.66 

1 . 09 o . 6o 

l G 
L 

o. so 

0 .52  

0.54 

0.57 

0.64 

o.6 1 

0.62 

o . 64 

o. s6 

o . so 

l D M l F M l l l Re-L D M l\ ant l\ post 
mark 

0.72 2 .82  1 3 5  1 30 v 
0.76 2 . 6 1  130 ( 1 30) v 
0.78 2 .65 1 30 13 5 v 
0.79 2 . 5 2  1 35 1 30 v 
o.n 2 .76 130 1 35 v 
0.78 2 .88  1 3 5  130 v 
o.83 2 .48 1 30 1 30 v 

o. S 3 •. ss 

0.78 2 .66 1 30 1 30 

0 , 72 •· 4s 

also of late larvae_ Of course, i t  would have been more correct to separate 
adults from larvae, bu t th is is not easy, s ince the amplitude of variation of 
the adults may be pract ically impossible to settle. The delimitation proposed 
here was made in  accordance with practical reasons, s ince i t  may permit a 
certain idea of the difference in the shape of young larvae and later larva! 
stages and adult specimens. 

From the tables i t  appears that, on the average, the young larva! carapaces 
are proportionally higher and more gibbous than those of the adults and the 
later larva! stages . The dorsal margin is ,  on the average, proportionall y !anger, 
hut the free margi n is shorter ;  the dorsal angles are slightly less obtuse. 
Furthermore, the material indicates that, with decreasing size, the height, 
gibbosity, and dorsal margin are proportionally increased , hut that the length 
of the free margin mainly decreases . 

As anticipated, the larvae ,  probably with the exception of late larva! s tages, 
do not passess the surface pattern which distinguishes the adults . Also, the 
dorsal area slopes more steeply than in the adults , owing partly to the 
median swell ing being situated samewhat more dorsally (mainly dorso
centrally) . The swelling, being  samewhat conical, i s  more prominent than 
in adult specimens. Anterior part of carapace is proportionally not as arehed 
as in adults. Groaves con forming to the anterior and posterior margins are 
generally rather disti nct and often connected by a slight ventraJ groove, 
which is more seldom the case in adult specimens. Surface is generally 
very slightly rugose. 
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Occurrence. Lower Ordavieian : lower part of stratum G (about 0. 3-
I .  5 m above R I/G) at Leskusänget, Gran mor, Gulleråsen, Rävanäs , and Sten
berg, in  Dalecarlia, Sweden.  

Type f3 (suggested as female). 
PI. I I ,  Figs. 1-3. 

Type. This type includes the holotype (P. I. U. No.  ar. os. I I 4) .  
Locality and stratum of type. Cf. p .  I 56. 
Material. I 6  carapaces and valves from 3 localities. 
Dimensions. The following table may include adult specimens and late 

larva! stages ; younger larvae are tabled separately below. This arrangement 
was made for comparison with corresponding groups of type ex. 

The young larva! group within type ex was distinguished on account of 
the fact that, contrary to later stages, these speci mens are non-sculptured. 
In type f3 even the youngest stages are sculptured. For the sake of  com
parison, the f3 types are grouped according to size so that those which ear
respond in size to the larva! group of type ex are grouped in a larva) f3 group. 

No.  l L l H l G 

ar. os. l I. 72 
1 1 4 

I.09 0.86 

ar. os .  1 .36 0 .87 0 .72 
1 1 8  

ar. os .  
1 . 33 o .8 5 0.70 

1 1 5 

ar. os .  1. 3 2 
1 4 5  

0.90 0.72 

ar. os . 
1 . 27 0.84 0.68 

1 1 7 

ar. os.  
1 . 27  o .85  0.70 I 1 6  

ar. os . 
1 .27  o .83 0. 72 

1 50 

ar. os .  1 . 2 2  0.79 o.6s T 52 

ar.  os.  
1 44 

1 . 2 I 0.79 0. 70 

ar. os.  
1 4 1  

1 . 2 !  o .83 o .67 

T.09 o .86 l Mean 1 . 32 o.86 0.7 ! 

0·79 o . 6s 

Dimensions. 

l DM l F M Il H 
L 

I.2I 

0.97 

0.98 

1 .02 

0.95 

0.95 

0 .89 

0.9 1 

0.98 

1 .02 

1.21 
0.99 

0 .89 

3441 o.6J 

2 . 77 o.64 

2 .60 o.64 

2 . 72  0.68 

2 . 5 8 0.66 

2 .65  0.67 

2 .63 o.6s 

2 . 56 0.65 

2 .42 o .6s 

2 -43 o.69 

3-44 11 o . 69 

2.68 1 1 o.66 

2.42 0 . 63 

l G 
L 

o .so 

0. 5 3  

0. 5 3  

0. 5 5  

0. 54  

0. 5 5  

0 . 57  

0. 5 3  

0. 5 8  

0. 5 5  

o . s8 
0. 5 4  

o.so 

!Dt! 
0.70 

0.7 1 

0 .74 

o.n 

0 .75  

0. 74 

0. 70 

0- 7 5  

o.8 1 

0.84 

o.84 
0. 7 5  

0 . 7 0  

F M l l l Re· 
D M 1\ ant 1\ post mark 

2.84 1]5 IJO c 

2 .86  1 3 5  1 40 c 

2 .66 1 3 5  1 3 5  v 
2 .66 1 3 5  1 30 v 
2 .72  J 40 (I 35 ) c 

2 .8 1 1 3 5  '3 5  c 

2 .95  1 30 l 1 30 v 
2 .82 1 3 5  (!JO) v 
2 . 47 ! 25 1 30 v 
2 . 38  ! 2 5  ! 2 5  v 

2 . 95 

2 .72 1 3 5  1 30 

2.38 

' 

Description.  Carapace moderately !arge ; the left valve is the larger, 
and overlaps the right one ventrally and along the ventraJ part of anterior 
and posterior margins. 
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Dorsal margin straight and moderately Iong ;  anterior margin samewhat 
more curved than the posterior one, ventraJ margin moderately convex. 

Dorsal angles about equal ,  or the anterior one is samewhat larger. 
Posterior part of carapace slightly higher than the anterior. 
Valves moderately arched,  the anterior part more than the posterior ; 

b inge region swollen , its median part sometimes protrudes slightly over 
the h inge I in e ;  in  the darsocentral and central areas i s  a !arge sh ield-like 
and relatively distinctly limited swelli ng ;  its posterior part rather regularly 
rounded, its anterior more or less lobate ; the dorsal part of the non-lobate 
(posterior) seetian more swollen than the rest of the spot ; j ust dorsal to 
the non-lobate section of the swollen area (the midlength of the valve) is 
another, much smaller and longitudinally elongated swelling ; surface of 
carapace gently sloping to the free margin ,  but steeply to the dorsal one .  

Dorsal corners pinched,  the posterior more than the anterior ; a generally 
broad and shallow groove conforms to the posterior margin ; in  the corre
sponding anterior part there is no groove or only a rather faint  one ; 
sometimes they are connected by a mostly narrow ventraJ groove. 

Between the posterior, rounded seetian of the shield-like swell ing and 
its anterior lobate section,  is a dorsoventral shallow depression = S Il 
(attachment for the central adductor muscle and possibly the dorsal muscle 
group) ; in front of the dorsal part of this one is another deeper depression 
(attachment for antennal muscles) ; a very indistinct centroventraJ depression 
ventraJ to this one may be the attachment of the mandibular muscle. 

Surface minutely and distinctly pitted or reticulate with the exception 
of the shield-like swell ing which is smooth and generally glossy, and a 
circum-marginal zone which is smooth or very faintly rugose ; surface pattern 
especially distinct anterior and posterior to the sh ield-l ike swelling; pits and 
"meshes" of the reti culum ordered and lengthened resp.  mainly antero- and 
posteroven trall y. 

Notes on the larval development. Type fJ is represented by larva! 
carapaces of different size. 

The larva! dimensions appear from the following table (as regards the 
delimitation of larva! types cf. p .  I 59) . 

The larvae are very similar to those of type oc, but are different mainly 
in being sculptured.  Late larva! types are pitted and reticulate l ike the 
adults, but the younger the stages are the smaller is the sculptured surface 
and the less distinct is the sculpture, which also changes character, viz .  in 
being striate in  very young specimens. The surface parts which remain 
sculptured are those j ust anterior and posterior to the swollen darsocentral spot. 

The dorsal region is about equally sloping in  young larvae of the two 
types . In the further development of the dorsal region it grows less steep 
in  type oc but more steep in  type {J. The swelling is proportionally more 
raised and of  more conical shape than in the adults and thus more pro· 



ar. os .  
1 47 

ar.  os.  
1 4 2  

a r .  os.  
1 4J 

ar. os. 
l 1 40 

1 .07 

0.79 

o.87 
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0.65 

o.6J 

0. 5 1  

o .6s l 
0. 5 5  

! 0 . 4 0  

0.62 0.88 

0.62 0.7 5  

o. 5 1  0 .65 

O. JJ 0 .50 

o.88  

0. 5 2  0.70 

0-33 o. so 

Dimensions. 

l l 
l 

2 .07 l o.6 1 

l 
1 .98 l 0.65 

l 1 .46 1 1' 0 .6 5 

! . JO l 0.64 
l 2 .07 Il o.6s 

1 . 70 I l o.64 

r . 3o 
, 

o . 6 Y  

0. 5 8  o .82 

0.65 0 .82 

0. 5 7  0 .79 

o.6s o . 82  

0. 59  o .8o 

2 . J 5  I J 5  

2 .64 I J S  

2 . 2 2  ! JO 

2 .60 I J 5 

I J 5  

2 . ? 2  

r 6 r  

! JO v 
! JO v 
1 2 5  v 
l JO v 

! JO 

nounced ;  in this respect i t coincides with typ e IX. The difference in arehin g 
between anterior and posterior parts of carapace is less pronounced than 
in adult specimens. 

As in type IX the grooves conforming to parts of the free margin are 
often better developed than in adult specimens of this type ; not seldom a 
ventral groove is discernible. 

A comparison of the dimensional proportions of the IX and {3 larvae 
shows that, on  the average, type {3 is proportionally sligh tly lower, but  
slightly more gibbous, and has a somewhat longer dorsal margin and 
somewhat shorter free margin .  The anterodorsal angle is somewhat more 
obtuse, but the posteradorsal ones are equal . 

Principally identical are the relations of the dimensional proportions 
between adults and larvae of type {3. 

A survey of the changes of the proportions between young larvae and 
later larva! stages and adults in  the two types indicates that, proportionally, 
in both cases , the carapace of the later group had become more gibbous, 
the dorsal margin had become shorter but the free margin longer ; in IX 

the height had decreased but i n  {3 increased. In  {3, the dorsal angles were, 
on  the average, identical i n  the two groups, but in IX the anterodorsal 
angle had increased. 

Occurrence. Lower Ordavieian : lower and middle part of stratum G 
(about 1 .0-2 -4 m above R l/G) at Leskusänget, Silverberg II, and Stenberg, 
111 Dalecarlia, Sweden . 

Discussion. At first sight, the types described above give the impression 
of  being different species, but a carefu l  examination of type sequences made 
me inclined to consicler them merely as sexual dimorphisms. Adult specimens 
are very similar as regards general shape of the carapace, and their surface 
patterns are arranged in the same way, but they are clearly distinguishable, 

I I  - 48705 Bull. of  Geol. Vol. XXXIII 
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especially on account of the d ifferent slope of the dorsal region , the slight 
d issimilarities as regards the shield-like swelling, and the different distinctness 
and d istribution of the surface pattern . On the other hand , late larva! stages 
of the two types are often difficult to determine, since the dissimilarities 
are less pronounced . Young larvae are distinguishable practically only on 
account of one type being slightly striate on both sides of the darsocentral 
swell ing, whereas the other type is entirely smooth. 

Carapaces of young larvae are so different from those of adult specimens 
that i t  is quite impossible to recognize the relationship between them if 
only separate specimens are available. It is  necessary to study sequences 
of types . If  this had not been done, the larvae and adults might have 
been erroneously described as different species. 

It is practically impossible to determine the sexes of the two types, 
since they have no special characters which undoubtedly ind icate the sex. 
Type {3 is samewhat more gibbous in  the middle part of the carapace, 
but the reason for the different gibbosity is not known ; i t  may be due 
to different size of the sexual organs or the sexual products, but whether 
the males or the females are the most space-requ iring in  this respect i s  
unknown . S ince adult  specimens of type {3 are considerably h igher than 
type ex ,  one may suggest typc {3 to be female, corresponding to what is 
true for many recent species .  Type ex is slightly more arehed anteriorly, 
possibly owing to larger locomotion organs,  which may suggest th is species 
to be the male (cf. p .  I 3 8) .  

Conehoides ventropunctata n .  sp .  

PI. I I I ,  Fig. 1 2 .  

Derivation of name. ventropunctata alludes to  a punctate centroventraJ 
field .  

Holotype. Holotype is the specimen shown in  PI .  III ,  Fig .  I 2  (P .  I .  U. 
N o.  ar. os. I I 9) .  

Locality of holotype. Granmor, in  Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ordovician : upper part of stratum G 

(about  0-4 m below GIR Il) .  
Material. One valve. 

No.  l L H G 

ar. os. l 1 1 9 
! . 28  0.8 2 0.7 5  

D M 

0.97 

Dimensions. 

l F M Il H l G i i L L l D M l F M l l l Re· 
-r=- D M Å an t Å post l m ark 

l 2 . 5 1 I l o.64 1 o .59 1 o. 76 1 2 . 5 9 1 1 45 l ( 1 1 5) l V 

Diagnosis. Cone/toides of  medium size with a postmedian swing of the 
ventrat margin ; the concentric groove broad and shallow, traceable al l a long 
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the free margin ; surface slightly rugose, except for a centroventral , rather 
undefined field, which is punctate. 

Affinities. The species is distinguished by the postmedian sw ing of 
the ventral margin and the punctate centroventraJ field . 

Besides C. vmtropunctata, the following Conehoides species are bulged 
out ventrally : C. minula n. sp . ,  C. ventroincisurata n. sp . ,  and many late {J 
larvae of C. meganotifera n .  sp.  The two first-mentioned are different in  
being non-leperditoid and smooth , the latter in  being reticulate, especially 
anterior and posterior to the shield-like swelling.  

Description. Carapace moderately large. 
Dorsal margin straight and moderately long ;  anterior margin slightly 

more rounded than the posterior one ; ventral margin has a swing j ust 
posterior to the midlength . 

Anterodorsal angle more obtuse than the posteradorsaL 
Anterior part of carapace slightly higher than the posterior. 
Valves rather arched, the anterior part slightly more than the posterior ;  

in the darsocentral and central areas, j ust in front of the midlength , is an 
undefined, swollen area ; surface of the valve sloping gently to the free 
margin and steeply to the dorsal one. 

Dorsal corners pinched, the posterior more than the anterior ; groove 
rather distinct anteriorly, posteriorly, and  in the centroventraJ punctate 
field ; in the intervening parts i t is indistinct . 

Surface for the greater part extreme ly sl ightly rugose ; a centroventraJ 
field distinctly punctate ; in the anterior part of the valve are a few punctae. 

Occurrence. Lower Ordavieian : upper part of stratum G (about 0.4 m 

below G/R II) at Granmor, in Dalecarlia ,  Sweden . 

Conehoides dorsodepressula n .  sp.  

PI .  I l ,  F ig .  1 2 .  

Derivation of  name. dorsodepressu!a alludes t o  the depressed dorsal area. 
Holotype. Holotype is the specimen shown in Pl. II , Fig. 1 2  (P. I .  U. 

N o .  ar .  os. 1 20) . 
Locality of holotype. Rävanäs, in Dalecarl ia, Sweden . 
stratum of holotype. Lower Ordavieian : lowermost part of stratum G 

(j ust above R l/G) . 
Material .  One carapace. 

N o .  j L H G D M  

0.9 1 0.63 ! .02 1 20 

Dimensions. 

l � � H l G l D M l F M l l l Re-F M l L L ---r::- D M 
1\ an t 1\ post mark 

ar. os. j ! .34 1 l 2 ·7 2 1 1 o.68 1  0-47 1 0.76 1 2 .67 1 1 3 5 l ( 1 2 5 ) l v 
----�----�--�----�----�--�� 
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Diagnosis. Conehoides of medium size and leperditoid appearance ; valves 
somewhat d ep ressed in the dorsal region ; rather distinct grooves conformed 
to the dorsal part of anterior and posterior margins ; surface smooth , except 
in the darsocentral area which is extremely finely reticulate. 

Affinities. The species is somewhat remin iscent of C. socialis (BRöGGER) , 
but it is only about '/3 as !arge as this species, and the surface ornamentation 
is different. Its dorsal area is more gently sloping than in some other species 
of about the same size ( C. levis n .  sp . ,  C. meganotifera n. sp. , and C. ventro
pzmctata n .  sp. ) .  Moreover, these species are different from C. dorsodepressula 
as regards the surface ornamentation . 

Description. Carapace moderately !arge ; the left valve is the larger and 
overlaps the right one along the whole free margin .  

Dorsal margin straight and moderately Iong ; anterior margin more rounded 
than the posterior ;  ventral margin rather convex .  

Posterior part of carapace slightly higher than the  anterior. 
Carapace relatively slightly arched, anterior part somewhat more than 

the posterior, dorsal area flattened ; central area only slightly swollen ; surface 
gently and regularly sloping to the margins. 

Posteradorsal corner distinctly pinched but the anterodorsal inconsiderably ; 
a broad and shallow bu t distinct groove conforms to the dorsal part of the 
posterior margin ; a narrow and shallow but clearly visible groove conforms 
to most of the anterior m argin .  

In the darsocentral area, somewhat in front of the midlength, is a de
pression , corresponding to S Il; it is short and very shallow but its anterior 
margin is rather distinct, since its anterior part is a little more depressed 
than the posterior wh ich rises gradually backwards ; the anterior margin of 
the depression is gently curved forwards ; j ust in  front of the depression is 
a small and very low swelling,  corresponding to the presulcate node ; in the 
area just in  front of the swell ing ,  one may discern faint impressions which 
may be due to attachments of antennal and mandibular muscles. 

Surface smooth (the slightly swollen central area glossy), except for most 
of the darsocentral area wh ich is extremely finely reticulate. 

Occurrence. Lower Ordavieian : lowermost part of stratum G (j ust above 
R l/G) at Rävanäs, in Dalecarl ia ,  Sweden . 

Conehoides levis n .  sp .  
PI. I I I ,  Figs. 8 and 10 .  

In th is  species are included two types , called rx and {J. They occur in 
the same horizon and are very similar to each other, but clearly distinguishable 
on careful examination (type rx entirely smooth and type {J partly microstriate) . 
They may be different species, but more Iikely they constitute one species. 
vVhether they are sexual dimorphisms or one of them is subspecies to the 
other is difficult to decide (cf. discussion below) . 
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The two types are described separately. 
Derivation of name. levis alludes to the smooth surface. 
Holotype. The specimen shown in Pl .  III, Fig .  8 is designated holotype 

(P. I .  U. No. ar. os .  1 2 1 ) . 
Locality of holotype. Leskusänget, in Dalecarlia ,  Sweden . 
Stratum of holotype. Lower Ordovician : upper part of stratum G (about 

0.2 m below G/R 11) .  
Diagnosis. Conehoides of medium or rather small s ize  and leperditoid 

appearance ; possibly sexually dimorphic ; a small but distinctly elevated spot in 
the median part of darsocentral area, dorsal area rather steeply sloping ;  valves 
somewhat depressed along the free margin ; posterior margin conformed to 
by a mostly fairly distinct groove, in the anterodorsal corner is a short and 
indistinct groove ; surface smooth , except (in type {J) a microstriate area j ust 
in front of the darsocentral swollen spot. 

Affinities. The species is somewhat reminiscent of Aparchites circum
exaratus n .  sp .  and C. dorsodepressula n. sp.  in  general shape, but the former is 
dorsally somewhat more swollen (additionally i t is not grooved) , and the latter 
is flatter dorsally. Further, type {J resembles certain larva! stages of C. megmzo
tifera n .  s p. as regards the surface pattern , bu t is different in the striae of type {J 
occurring mainly anterior to the swollen darsocentral spot and being directed 
longitudinally, whereas, in C. meganotifera, they occur both anterior and 
posterior to this spot and are directed antero- and posteraventrally resp.  

Type ex. 
PI. I I I ,  Fig. 8 .  

Typ e. This typ e includes the holotype (P .  L U. N o .  ar. os. I 2 1  ) . 
Locality and stratum of type. Cf. above. 
Material. IO valves from 3 localities. 
Description. Carapace of moderate size or rather small ; left valve is the 

larger, the edge of the free margin o f  the r ight valve observed to fit into 
a groove o f  the left valve .  

Dorsal margin straight and moderately Iong ;  posterior margin somewhat 
more widely curved than the anterior ;  ventraJ margin moderately convex. 

Anterodorsal angle somewhat more obtuse than the posteradorsaL 
Carapace somewhat higher in the posterior part than in the anterior .  
Carapace moderately arched , anterior part somewhat more arehed than 

the posterior ;  median part of darsocentral area swollen ; valves somewhat 
flatterred along the margins ; surface sloping rather steeply to the dorsal 
margin and gently to the free margin. 

Dorsal corners pinched, the posterior more than the anterior ; a rather 
distinct groove conforms to the posterior margin ,  and a short and indist inct 
groove to the dorsal part of the anterior margin .  

Surface smooth and often glossy . 
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No.  l L l H l G I DM I 
ar. os .  

1 .3 5  0- 73 0.69 0.84 1 26 

ar. os .  
1 24 

1 . 2  I o. n o.63 0-93 

ar. os . 
1 2 5 

1 . 1 9 o .8 1 o.6 s 0-93 

ar. os. 
1 2 1  

I .I2 o.8I 0.70 0 .9I 

ar. os .  
1 2 2  

0-93 o.6o 0. 5 I 0. 70 

ar. os .  
0.93 

1 27 
o.6o 0-47 0.70 

ar. os .  
o .8 r o. s r 0 -47 0.68 1 23 

Mean l o.SI  0 . 70 0 -93 

1 .08 0.69 0 . 59  o .8 1 

l 0 . 5 1  0 -47 o .68  
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Dimensions. 

F M  I l H l G 
-L L 

2 .30 l o.6s o .  s i 

2 .46 0.64 0. 5 2  

2 .68 0 .62 0. 5 3  

2.62 o.63 0-54 

! .86 o .6 s o. s s  

I l o. 5 1 '" I l 
o 6s 

r .6o o.63 0- 5 7  

2 .68 I l  o.6; 0- 57  

2 . 2 1 l j  o.64 0. 5 3  

I . 6o i o.62  
, 

o . s i  

l D M l F M l l l Re-
' 

L D M Å ant Å post

, 
mark 

0.62 2 . 74 1 40 1 3 5  v 
o. n 2 .65  1 45  ( 1 30) v 
0.79 2 . 88  1 40 ( 1 3 5 ) v 
0.71 2.88 I40 IJ5 v 
0. 7 5 2 .66 1 40 ( 1 30) v 
0- 7 5 2 .76 1 3 5  ( 1 30) v 
o.84 2 - 3 5  1 3 5  ( 1 20) v 

o.84 2 . 8 8  

0.74 2 . 70 1 40 1 30 

o .62  2 - 35 

Occurrence. Lower Ordavieian : uppermost part of stratum G and lower
most part of stratum R II (from about 0. 3 m below G/R II to about o.  I m 
above this boundary) at Leskusänget, Rävanäs, and Gulleråsen, i n  Dalecarlia, 
Sweden . 

Type {J. 
PI. I I I ,  Fig. 1 0. 

Type. A characteristic type is shown in  PI. III, Fig. I O  (P. I. U. No. ar. os. 
! 2 8) .  

Locality of type. Bom-Dådran, in Dalecarlia ,  Sweden . 
stratum of type. Lower Ordavieian : lower part of stratum R II (about 

0 .6 m below G/R II). 
Material. 1 6  specimens from 4 localities. 
Description. This type is very similar to type rx .  The most striking differ

ence is the fact that type ex is entirely smooth, whereas type {J is striate j ust in  
front of the swollen darsocentral spot. The striae are min ute ,  slightly crumpled 
and directed mainly longitudinally. Sometimes one may discern indistinct 
striae or a very indistinct reticulum posterior to the swollen spot. 

As appears from the tables , the two types are of about the same size. 
Type {J is, on the average, slightly more slender and rather considerably less 
arehed ; the two types are about equally arehed in the anterior part. In type 
{J, the free margin is somewhat longer than in type rx. The dorsal angles 
are about equal in the two types . 
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l l l No.  L 

ar. os .  
I.I9 

1 28 

ar. os .  I.  1 2  
1 3 2 

ar. os .  
I .09 1 29 

ar. os. 
r .o6 

1 3 1 

ar. os. 
I .04 

1 30 

Me an l . I O 
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H l G 

0.74 oss 

0.70 0 . 56 

0.67 0. 54  

0.63 o. 5 1 

o.66 o.  5 1  

0- 74 o. s6 

0.68 0. 5 3  

o.63 o.  s r  

Dimensions. 

l D M l F M  1 1 � 
0.84 

0.84 

0.72 

o .88 

0.70 

o .BB  

o.82 

0 , 70 

l 
246 l 0.62 

2 . 26  0.63 

2 . 30 0.62 

2 .04 o.6o 

2 .24 l 0.63 

2 . 46 1 1 o.63 

2 .26 1 1  o.62 

2 .04 o .6o 

l G 
-L 

046 

0 . 50  

0 . 50  

0.48 

0-49 

o. so 

0-49 

0 .46 

I Dt l  
0.71 

0.7 5  

o.66 

0.83 

0.67 

o.83  

0.72 

o .66 

F M  l l l Re-

D M 1\ ant 1\ post 
mark 

2-93 140 �130) v 
2 .69 1 40 ( 1 3 5) v 
3 .20 ( 1 45) 1 3 5 v 
2 .3 2 1 3 5 ( ! 30) v 
3 .20 1 40 ( r  3 5 )  v 
3 , 2 0  

2 . 87 J 40 1 3 5 
2 . 3 2  

Occurrence. Lower Ordavieian : upper part of stratum G (about I .o
o. I m below G fR Il) at Bom-Dådran, Rävanäs, Gulleråsen , and Leskusänget, 
in Dalecarlia, Sweden .  

Discussion. The types described above may scarcely be assumed to  be  
different species ; most I ikely they are  sexual dimorphisms. However, only 
very vague suggestions may be allowed as regards the sexes of the two 
types. 

The types are about equally arehed in the anterior part ; if they had 
been different in  this respect, one might have imagined the more arehed 
type to be male (cf. p .  I 3 8 ) . 

The larger gibbosity of type {J, as appears from the tables , is referable 
to the median part of the darsocentral area. The reason for this larger gib
bosity is not known ; probably i t is due to the sexual organs of one sex 
having required larger space than those of the other sex. Whether this is 
referable to the ovaries or to the male capulatory apparatus (both being very 
voluminous) is impossible to decide. 

Conehoides sp . D (sine nomine) . 
PI. III ,  Figs. 1 an d 4· 

The present Conehoides species is represented by four imperfectly pre
served specimens. On that account a fu ll description cannot be presented. 

Type. The best preserved specimen is shown in PI .  III, Fig. I (P. I .  U. 

No. ar .  os. I 5 6) . 
Locality of type. Leskusänget, in Dalecarlia, Sweden . 
stratum of type. Lower Ordavieian ; IO\ver part of stratum G (about I .o m 

above R l/G) . 
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Material. 4 valves (partly damaged ) from 3 localities. 

Dimensions. 

No. l L 
l 

H l G l D M l F M I l � l � l DL

M l � � l A an t l A post l1!�e;k l l 
ar. os .  2.I4 1 .2S 1 .15 I-57 

1 56 

ar. os .  
1 .63 

1 57 
1 .05 0 .90 J .  I 3 

Mean l 1 .89 l J . I 6  l 1 .03 l 1 .3 5  l 

4.21 Il o.6o 

3 ·37 1 1 o.64 

0.54 

0 . 5 5  

0.7J 

o.69 

3 ·79 1 1  o.62 l o. 5 5 l o.7 I l 

2.67 

2.97 

2.82 

140 (IJO) v 
( I 3 5) 1 40 v 

l 1 40 l 1 3 5  l l 

Affinities. This species resembles C. meganotlfera n .  sp. type oc which 
occurs in  the same horizon .  It is different from this one i n  being larger 
and in being of  proportionally greater height. Further, its appearance is 
rougher ; the rugae are, moreover, directed more longitudinally than the 
pattern in  C. meganotifera. 

The species also resembles C. circumstriata n .  sp.  which occurs i n  a h igher 
horizon .  They are different ,  the central area of C. circumstriata being 
smooth and glossy, and i n  the arrangement of the striae and rugae resp . ,  
which in  C. circumstriata follow the  margins more closely ; additionally, a 
marginal zone is smooth i n  this species. 

C. rugosa n. sp . ,  occurring i n  the same horizon as C. circumstriata, is dis
tinguishable from the present species mainly in  having a more irregularly 
rough surface and in the dorsal area bei ng more steeply sloping. 

Description. Conehoides of rather !arge size and samewhat rude appear
ance ; carapace leperditoid . 

Dorsal margin straight and probably moderate! y lon g ;  anterior margin 
regularly rounded, ventraJ one may be rather convex. 

Dorsal angles seem to be  about equal. 
Posterior part of the carapace higher than the anterior. 
Carapace moderate! y arehed ; surface sloping rather gently to the margin s. 
A broad and shallow hut distinct groove was observed to conform to 

the dorsal part of the anterior margin .  
Surface rugose (distinct rugae observed i n  anterior part of darsocentral 

area ; marginall y they are less distinct) ; rugae short, narrow, and samewhat 
wrinkled, and to a great extent anastomosing, thus giving parts of the surface 
a reticulate appearance ; rugae arranged ma in! y longitudinally ; the concentric 
groove is smooth . 

Occurrence. Lower Ordavieian : lower part of stratum G (about 0-4-
I .O m above R l/G) at Leskusänget, Gulleråsen , and Granmor, in Dalecarlia ,  
Sweden . 
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Conehoides rugosa n .  sp . 

PI. I I ,  Fig. 7-
Derivation of name. rugosa alludes to the rugose surface .  
Holotype. The type shown i n  PI .  I I ,  Fig. 7 is the holotype (P .  I .  U. 

No. ar. os. I 54) . 
Locality of holotype. Leskusänget, in Dalecarlia ,  Sweden. 
stratum of holotype. Lower Ordavieian : lower part of R II (about 0 . 7  m 

above G/R II) . 
Material. 5 valves from 3 localities. 

No. , L l H l l G 

ar. os. 
! . 83 I . I 5  0.99 1 65 

ar. os.  I.76 I .I6 I .05 1 54 
ar. os . ! . 7 5  I .  I l 0.96 

1 5 5 

:r , t 6  I.OS 
Mean ! .78 1 . 1 4  1 .00 

t , J I  0 .96 

Dimensions. 

l D M l F M I l � l G 
L 

1 . 22  

I.02 

! .24 

1 . 24 

! . 1 9 
1 .02 

l 
3 -79 0.63 0. 54  

J-79 ' l o.66 o .6o 

3 - 5 4 1 0.64 1 0. 54 

3 - 79 I l o.66 

3 -70 i l 0.64 

3 · 5 4  o.63 

o.6o 

0 .56  

0- 54 

l D M l F M l l l Re-
L D M 1\ ant 1\ post 

mark 

o.67 3 . 1  I 1 30 1 40 v 

o.64 3·38 I40 I45 v 
0.72 z .s 5 l 1 3 5  1 40 v 

0 . 72 3 · 38 

0 .67 3 - 1 l 1 3 5  1 40 

o.64 2 . s5  

Diagnosis. Conehoides of moderate size and slightly leperditoid ap
pearance ; middle part of d orsocentral area rather swollen ; a broad, very 
shallow, and indistinct groave conforms to the most dorsal part of the 
posterior margin ; surface rugose ; darsocentral area partly indistinctly striate . 

Affinities. The species slightly reserobles C. eireumstriata n .  sp . ,  which 
occurs i n  the same stratigraphic position , and also C. meganotifera n. sp. 
type oc and the species called Conehoides sp .  D both of wh ich occur in  a 
lower horizon .  

C. eireumstriata is d ifferent i n  being thickest centraventrally ( C. rugosa 
is most gibbous dorsocentrally) and in the central area being smooth (in 
C. rugosa it is entirely rugose) ; furthermore, the striae of C. eireumstriata are 
arranged in a circummarginal zone, whereas in C. rugosa they occur mainly 
anterior and posterior to the darsocentral swell ing. C. meganotifera is striate 
on spots corresponding to those of C. rugosa hut is often striate even to 
the margins ; furthermore, the dorsal area is less sloping in C. meganotifera oc .  

In Conehoides sp.  D the rugae are directed more longitudinally and occur 
a!so ventrally .  

Description. Carapace moderately !arge. 
Dorsal margin straight and of moderate length or rather short ; anterior 

margin samewhat straightened in the dorsal part, otherwise regu larly and 
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rather great! y curved ; posterior margin regularly and broadly curved ; ventral 
margin moderately convex, slightly less rounded in the anterior part than 
in  the posterior. 

Anterodorsal angle samewhat less obtuse than the posteradorsaL 
Carapace samewhat higher posteriorly than anteriorly. 
Carapace rather flattened in the anterior and posterior ends, especially 

in  the posterior ; median part of darsocentral area swollen ; surface of the 
valves sloping rather steeply to the dorsal margin ,  more gently to the free 
margin .  

Conforming to  the  most dorsal part of posterior margin is a broad and 
very shallow groove. 

Surface rugose, except for the top of the darsocentral swelling, which is 
smooth ; areas anterior and posterior to the swelling often striate ; in  the 
former the striae are directed anteroventrally and in the latter posteroventrally. 

Occurrence. Lower Ordavieian : upper part of stratum G and lower part 
of stratum R Il (from about 0 .6 m below GIR II to about 0 . 7  m above this 
boundary) at Leskusänget, Rävanäs, and Bom-Dådran , in Dalecarlia ,  Sweden. 

Conehoides circumstriata n .  sp . 

PI. III ,  Fig. I I .  

Derivation o f  name. eireumstriata alludes t o  the circum-marginal striate 
zon e. 

Holotype. The type shown in PI. III, Fig. I I is holotype (P. I .  U. No. 
ar. os. I 5 9) .  

Locality of holotype. Leskusänget, in Dalecarlia , Sweden . 
Stratum of holotype. Lower Ordavieian : lower part of stratum R II 

(about 0 . 7  m above GIR II) . 
Material. 2 7  carapaces and valves from 4 localities. 
Diagnosis. Conehoides of moderate or rather !arge size and leperditoid 

appearance ; greatest gibbosity centroventrall y ;  grooves generally indistinct, 
mostly conformin g to on ly the dorsal parts of anterior and posterior margins ; 
central region glossy, surroundecl by a broad circum-marginal, striate zone 
wh ich anteriorly and posteriorly bu t not ventrally extends to the margins ; 
10 the glossy central region , a short and shallow depression , corresponding 
to S II. is often discernible. 

Affinities. The circum-marginal striate zone makes this species distinguish
able from other known species of Coneftoides. It is samewhat reminiscent 
of Conehoides rugosa n. sp.  which occurs in the same stratum ,  but is different 
in  having the greatest gibbosity centraventrally (C. rugosa dorsocentrally) 
and i n  C. rugosa being striate only in the darsocentral area . 

Description. Carapace of moderate or rather !arge size ; the left val ve 
is the larger one and overlaps the right valve mainly ventrally. 
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N o .  l L l 
ar. os . 

1 6 1  
2 . 89 

ar. os.  
2 . 5 6  

1 60 

ar. os.  
2 . 26  

1 64 

ar. os. 
1 62 

! .76 

ar. os.  
! . 73  1 63 

ar. os.  
244 

1 . 5 8  

ar. os. 
1 59 

I-49 

Me an 2 .04 
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Dimensions. 

H l G J nM I F M  I l H l G I L L 
l 

! . 76 1 . 26 2 . 1 5  s . 8s 
i l o.6 1  0.44 

I . 87 : ::: l i o. s s  1 .42 1 . 3 5 o. s 3 

1 . 27 ! . 79 o. s6 0.92 0 -4 1  

i 
1 .04 0.9 1 1 . 39 3 · 5 2 l o. s9 o. s z 

0 .72 3 · 38 1 ! o . s 8 0.99 1 .33  0.42 

, l 
1 .07 0.92 1 . 1 8  3' 5 I l o 68 1 o. s8 

l 0.95 0.72 I.09 ].04 1 : 0.64 048 

T . 7 6  I o 3 5 2 . 1 5 s . ss I l o . 6 8  o . s 3 

1 . 2  I 0.97 ! . 54 4.07 I i o.6o 0-48 

0 . 9 5 0 . 7 2  Y . 09 3 · 04 o. ss o . .. p 

I Dt l  
0.75  

0 .73  

0.79 

0.79 

0.76 

o .7 s 

0.7] 

0 . 79 

0.76 

0 , 7 3 

F M l l l Re· 
D M 1\ an t 1\ post 

mark 

2 . 72 1 3 5  1 2 5 c 

2 .8 1 1 45 1 2 5 v 
2 . 3 s 1 40 1 2 5 v 
2 . 5 3  1 40 1 30 v 
2 . ) 4  1 40 1 30 c 

2 . 7 5  1 4 5  1 20 v 

l 2. 79 I40 IJO c 

2 . 8 1  

2 .64 J 40 1 2 5 

2 . 35 

Dorsal margin straight and m oderately lon g ;  anterior margin samewhat 
more curved t han the posterior ;  ventraJ margin moderate! y convex. 

Anterodorsal angle samewhat more obtuse than the posterior. 
Posterior part of carapace samewhat higher than the anterior. 
Carapace moderately arched , anterior part samewhat more than the pos

terior, which is rather flattened ; often a slight swelling centroventrally ; surface 
sloping gently to the m argins, especially to the dorsal margin .  

Antero- and posteradorsal corners pin ch ed ; indistinct grooves (broad and 
shallow) conform to the most dorsal part of anterior and posterior margins ; 
occasionally slight grooves are discernible along the whole anterior and pos
terior margins and parts of the ventraJ one. 

In the darsocentral area, j ust in front of the midlength , a short and 
very shallow depression is often d iscern ible wh ich earresponds to S Il; it 
is surrounded anteriorly and sometimes posteriorly by a very low swell
ing ; in the ventraJ part of the sulcate depression the scar of the central 
adductor muscle, and in its dorsal part, scars of the dorsal muscle group 
are visible ; in one specimen , j ust in front of the anterior swell ing (wh ich 
earresponds to the presulcate node) , was observed an extremely shallow 
depression extending practically to the dorsal margin (attachment  of antennal 
muscles) ; in the same specimen was observed a small pit anterior to the 
ventraJ part of the S //-depression ( ventraJ attachment of lower antennal 
muscle or attachment of mandibular muscle) . 

Central region of valves smooth and glossy ; it is surrounded by a 
distinctly s tri a te zon e ;  the striae m inutely wrinkled and following the 
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margins ; m the dorsal section of the striate zone (mostly in its anterior 
and central parts) the striae are arranged to form a reticulum ;  anteriorly 
and posteriorly the striate zone generally extends to the margins, bu t dorsally 
and ventrally there is a smooth strip marginally of the striate zone. 

Occurrence. Lo we r Ordavieian : upper part of stratum G and lower part 
of stratum R Il (from about 0.9 m below G/R Il to about 0.8 m above this 
boundary) at Röj eråsvägen , Rävanäs, Bom-Dådran , Silverberg II, and Les
kusänget, in Dalecarli a ,  Sweden . 

Non-leperditoid group. 
Conehoides ventroincisurata n .  sp .  

PI. I I ,  Figs. 8 a n d  g.  
In this species are included two types which are so similar to each 

other that they are distinguishable only after measuring. They are different 
mainly as regards their gibbosity ; this difference is distinct, and no inter
mediate types considering  this dimension were observed. Presumably, they 
are sexual dimorphisms (the more gibbous type may be suggested as 
female ; cf. d iscussion below). 

The two types, called oc and {3,  are described separately .  
Derivation of name. ventroincisurata alludes to the ventraJ score of 

the valves. 
Holotype. The type shown in PI .  II ,  Fig. 8 is designated holotype 

(P. I .  U. No. ar. os. 1 7 3 ) .  
Locality of holotype. Röj eråsvägen ,  in  Dalecarlia, Sweden . 
stratum of holotype. Lower Ordavieian : lower part of stratum G (about 

I .  I m above R l/G). 
Material . 2 carapaces (oc) and 3 3  valves (oc and {3) from 4 localities. 
Diagnosis. Concftoides of small size ; presumably sexually dimorph ic ; 

posteradorsal part of ca ra pace characteristically swollen ; dorsal margin short, 
ventraJ margin of left valve bulged near the midlength ; grooves conforming 
to parts of the free margin generally indistinct ,  often only dorsal part of 
posterior margin conformed to by an extremely shallow groove ;  ventraJ 
part of valves distinctly scored from about midlength to the anteroventraJ 
angl e ;  surface smooth . 

Affinities. The species is closely related to Conehoides minula n .  sp .  
The only important difference is the ventraJ score, which is always distinctly 
developed in the present species hut entirely absent in C. minuta. 

Type oc (suggested as male) .  
PI. I I ,  Fig .  8 .  

Type. This type includes the holotype (P. I .  U. No. ar. os . 1 7 3 ) .  
Locality and stratum of type. Cf. above. 
Material. 2 carapaces and computably 19 valves from 3 localities. 
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No.  l L l H l G I D M I 
l 

ar. os.  
I 7 3  

I.OO o.6I 044 os8 

ar. os .  
I 7 5  

0.98 0 .5 8 0-44 o.6o 

ar. os. 
I 69 

0.93 0 . 56  0.39 0 .5  I 

ar. os . 
I 7 2  o.86 0 . 56 0.39 0-49 

ar. os.  
I 7 I 

0.86 0 . 56  0.37 0.47 

ar. o s .  
168  0.79 0. 56 0 . 39 0 .37  

o . 6 I  O. H o . 6o 

Me an 0.90 0. 5 7  0.40 o. so 

o . s6 0 - 3 7 0 - 3 7 
·-

Dimensions. 

F M  
H L 

2.I4 o.6I 

2 .05 0 . 59  

I .98 l o.6o 

1 . 77 1 0.65 

1 .88  o .65  

' 
1 .97 l 0.7 I 

2 . 1 4  ! !  0 . ] 1  

1 .97 1 1 0.64 

r .  7 7  l o . s g 

l G I DLM I -L 
l 

044 os8 

0-45 o.6 I  

0-42 0. 5 5  

0-45 0 . 57  

0 -43 0- 5 5  

0.49 1 0-47 

0 - 4 9 o , 6 t  

0.45 o . s6  

0 . 4 2 0 , 4 7 

F M  l l l Re-
D M l\ an t 1\ post mark 

] .69 I 50 I40 c 

3 -42 I 50 I 3 5  v 

3 -87 I 50  I 45 v 

3 .6 I I 50 J 40 c 

4.00 I 50 I 4 5  v 

5 -33 I 50 I 4 5  v 
5 · 3 3  l 3 -99 I 50 1 40 

3 · 4 2 l 

Description. Carapace small ; the left valve is larger and overlaps the 
ri ght  one all along the free margin . 

Dorsal margin straight and short ; anterior margin very convex, its 
dorsal part almost straight ;  posterior margin broad! y and regularly round ed ; 
ventraJ margin of right valve moderately or rather convex, that of left 
valve has a broadly V-shaped swing near the midlength . 

Anterodorsal angle more obtuse than the posteradorsaL 
Anterior and posterior parts of carapace almost equally high , or the 

posterior part slightly higher. 
Carapace moderately or rather inconsiderably arched ; posterior part 

samewhat more arehed than the anterior ; the posteradorsal earner swollen 
in a characteristic way ; surface slopes steeply to posterior margin, more 
gently to the others. 

Groaves conforming to parts of the free margin are feeble, sometimes 
they are scarcely discern ible ; generally only the anterior and the dorsal 
part of the posterior margin conformed to by shallow and narrow grooves. 

In the ventraJ part of the valves is a distinct, straight score extending 
from about the midlength to a point samewhat behind the anteroventraJ 
angle ; i t  continues forwards in the above-mentioned anterior groove. 

Surface smooth . 
In intemal moulds, the central muscle scar and a node in front of its 

dorsal part are clearly visible ; this muscle scar is shallow and rounded , 
and situated j ust in front of the midlength and dorsally of the midheight ; 
sometimes one may discern slight impressions of the dorsal muscle group 
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(dorsally of the central muscle scar) and of the antennal and mandibular 
muscles ( in front of the node) .  

Occurrence. Lo w er Ordavieian : lo w er part of stratum G (about o .6- I -4 m 
above R l/G) at Röj eråsvägen , Rävanäs, and Stenberg, in  Dalecarl ia ,  Sweden . 

Type f3 (suggested as female) .  
PI. I I ,  Fig . 9· 

Type. A characteristic specimen is shown in Pl. II , Fig. 9 (P. I .  U. No. 
ar .  os. I 66). 

Locality of type. Röj eråsvägen , in  Dalecarl ia ,  Sweden. 
stratum of type. Lower Ordavieian :  lower part of stratum G (about 

I .o  m above R l/G) . 
Material. Calculated to be 4 valves from 3 localities . 

N o. l L l H l G 

ar. os . 0.86 0.56 O.j4 r 66 

ar. os. 
0.86 0 . 56  0 . 54  

1 70 

ar. os.  
0.79 o. 5 1 0-49 

1 74 

ar. os.  
0. 74 0.47 0.47 ! 67 l 

o . s 6 0 - 5 4  l Mean o.8 r 0. 5 3  o .  5 1 

0 - 4 7 0 - 4 7 

Dimensions. 

l D M l F M I l H l G - -L L 
O .j I I.95 1 1 o.65 0.6] 

1 .9 5 1 o.6s 0-44 0.6 3 

0.37 1 . 8 !  l 0.65 o.62 

0.42 1 .7 2 0.64 o.64 

o .  sr ' · 9 5 ' l o . 6s 0 , 6 4  

0-44 1 .86 l 0.65 o.63 

0- 3 7 1 . 7 2 
, 

o . 64 o .6 2  

I DLM I 
O.j9 

0. 5 1  

0.47 

0 . 5 8  

o . s 9 

0.54  

0 . 4 7 

F M  l l l Re-

D M 1\ ant 1\ post 
mark 

] .8] I40 I45 v 
4-43 1 4 5  1 40 v 

4-9 1 1 50 J 40 v 
4-09 1 4 5  I 50 v 

4 · 9 ' 

4-32 1 45 1 4 5  

3 · 8 3 

Description. This type is very s imilar to type oc Proportionally their 
heights and the lengths of the dorsal margins are, on  the average, practical! y 
equal. The gibbosity is different : typ e f3 is proportionall y consid erably 
more gibbous than type IX. Furthermore, the free margin of type f3 is pro
portionally longer. The dorsal angles of type f3 are, on the average, equal, 
but in  type IX the anterodorsal angle is samewhat more obtuse than the 
posteradorsaL 

Occurrence. Lo w er Ordavieian : lo w er part of stratum G (about o .6- I .z m 
above the boundary R l/G) at Röjeråsvägen,  Stenberg, and Leskusänget, 
in  Dalecarlia, Sweden . 

Discussion . The remarkable difference i n  gibbosity may suggest that 
types IX and f3 are sexual dimorphisms. The difference is due to dissimilar 
elevation of the posteradorsal area. The reason for this difference is not 
known. One may assume that the greater gibbosi ty of type f3 is due to 
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the adaptation of the posteradorsal part of  the carapace to the storage of 
eggs and possibly young larvce, such as is the case in many recent ostra
cods. Thus, type {J may be suggested as the female. 

It may be noticed that the anterodorsal angle of type rx (which may 
be suggested as the male) is somewhat more obtuse than that of type {J, 
i .  e .  the anterior margin is more convex than in type {J. Corresponding 
observations were made in other species (e . g. Conehoides micropunctata n. sp. )  
where the sexes were indicated by other arguments than those for the 
present species. 

Conehoides minula n. sp .  

PI. I I I ,  Figs.  2-3 and s-6. 

This species comprises two types which are very similar to each other. 
They are practically indistinguishable without measurings. On ly the gibbosity 
shows important differences . It is assumed that the more gibbous type is the 
female (cf. discussion below) . 

The two types, called rx and {J, are described separately. 
Derivation of name. minula alludes to the minute size of the carapace. 
Holotype. The type shown in PI. III, Fig. 3 is designated holotype 

(P. I .  U. No. ar. os. 200) . 
Locality of holotype.  Stenberg , in Dalecarl ia, Sweden . 
Stratum of holotype. Lower Ordovician : lower part of stratum G (about 

I .o m above R I/G) . 
Material. The types !X and {J comprise I s6o carapaces and valves ; the 

frequency of each type is computed from the data received at the mea
surings ,  cf. the type descriptions. 

Diagnosis. Conchozdes of small s i  z e ;  presurnably sexually dimorphic ; 
posteradorsal part of carapace distinctively swollen ; dorsal margin short ; 
ventraJ part of the left valve has a rather pronounced broadly V-shaped 
swing n ear at the midlength ; grooves conformin g to parts of free margin 
generally restricted to antero- and posteradorsal corners, as a rule indisti nct, 
sometimes scarcely discernible ; surface smooth . 

Affinities. The species is very closely related to C. ventroincisurata 
n .  sp .  They are different, however, mainly in C. ventroincisu1-ata being 
distinctively scored ventrally, which is not the case in  the present species. 

Type rx (suggested as male) . 

PI.  I I I ,  Figs .  2 and 3 · 

Type. This type includes the holotype (P. I. U. No. ar. os. 200) . 
Locality and stratum of type. Cf. above. 
Material. Calculated to be about 1 040 carapaces and valves from 

6 localit ies. 
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No.  l L l H l G I D M I 
ar. os .  

1 87 
0.90 0 . 59 0-44 0. 5 2  

ar. os .  
o.85 

204 
0. 5 2  0.49 0- 49 

ar. os .  o.83 0· 5 3  0.40 o .;o 
1 76 

ar. os .  
I 93 

o .82  o.;o 0.42 0.49 

ar. os. 
0 .79 0 . 53  0.38 

I 89 
0-44 

ar. os. 
0 .78 0-49 0.38 0.44 

1 83 

ar. os .  
0 .76 0.49 0 .38 0.37 

1 79 

ar. os .  
0 .73 0 .47 0. 33 0 .45 

I 8 2  

ar. os .  
0. 73  0 .47  0 .34 

I 84 
0.39 

ar. os .  0 .73 0 .48 0.36 
I 8 5  

0.39 

ar. os .  
0 .7 1 0-48 l 0.3 5 

1 88 
0-42 

ar .  os .  
201 

0.68 0-42 0 .33 0. 38 

ar. os .  
1 9 1 

o.68 0-44 0.3 5 0-42 

ar. os. 
o.64 0.42 0 .36 

1 80 
0.30 

ar. os.  0.64 0.38 
200 

042 O.JI 

ar. os .  
o.63 0-42 0· 3 5  

1 86 
0.30 l ar. os .  

0.6.) 0-42 0.30 0 .37 
1 8 1  

ar. os .  
o .6 1 0 .37 

203 
0.30 0.33 

ar.  os .  
1 92 

o. 6 1  0.38 0 .28 0 .36 

ar. os .  0 -42  0 .26  0. 1 8  0 . 26 
1 90 

o . s g 0 . 4 9 l 0 , 5 2  

Me an 0.7 ! 0.46 0. 3 5  l 0-4 ! 

0 . 2 6  o . t 8  0 . 2 6  

IVAR H ESSLAND 

Dimensions. 

F M I l H -
L 

i 
1 .98 o.66 

1 .79 o.6 1 

1 . 79 o.64 

1 .7 2 0.62 

1 .70 o.67 

! . 5 8  : o.63 

r .  ss o.65 

J .  58 o.64 

1 .60 o.64 

! . 5 3  o.66 

1 .49 o . 68 

1 .46 ' o .62 

1 .49 o.65 

1 .40 l o.66 

I .J5 0.66 

1 . 32 0 .67 

1 .3 5 o.67 
' 

1 . 2 5  i o.6 r 
1 . 2 5  l o.62 

l 
o.84 ; 0.62 

, ,  
1 . 9S I l  o , 6 3  

1 . 5  I � � o.64 

o . 8 4 : o . 6 r  

l G -
L 

0.49 

0. 5 1  

0.48 

o. ; I  

0-48 

0-49 

o .;o 

0 .45 

0-46 

0.49 

0.49 

0-49 

o .; I 

0-47 

048 

0-48 

0-48 

o.;o 
0-46 

0 -43 

o . s r 

0-48 

0 - 4 3 

I DLM I F M I l\ ant I l\ post /t!ae;k 
�-

L 

0. 5 3  3 . 8 1 r so 1 50 c 

o. ;8  3 ·6 5  1 40 1 50 v 
o . 6o 3 · 5 8  1 50 1 40 c 

o.6o 3 · 5 1  1 50 1 45 v 
o. ;6  3 .86 I 50 1 40 c 

0. 5 7  3 · 59 I 50 1 50 c 

0.49 4 .27 1 4 5  I SO v 
0.62 3 · 5 I 1 4 5  J 40 c 

0· 5 3  4· I I I 4 5  1 50 c 
0. 5 3  3 ·93 1 4 5  1 45 c 
0.59 3· 5 5  1 50 1 4 5  c 

0 . 56 3 · 8 5 1 50 1 4 5  v 
o.62 3 · 5 5  1 50 I 3 5  v 
o .;6  3 ·90 1 50 1 45 c 

0-59 3-55 150 140 c 

o . ; 6  3 ·77 1 50 1 4 5  c 

0.59 3 ·65  1 50 1 40 c 

0· 54  3 ·79 1 45 1 4 5  l v 
0.59  3 -47 1 45 1 40 v 

0.62 3 ·45  145  1 45 c 

o . 6 2  4 · 2 7  l 0. 57  3 · 7 ! r so 1 4 5  

0 - 4 9 3 · 7 7  

Description. Carapace small ; left valve is larger and overlaps the right 
one along the free marg in .  

Dorsal margin straight and short ; dorsal part of anterior margin only 
slightiy con v ex or practically straight, its ventraJ part mu ch rounded ; 
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posterior margin broadly rounded ; ventral margin broadly V-shaped near 
the midlength ; this swing is most pronounced in  the left (the l arger) valve. 

Anterodorsal angle more obtuse than the posteradorsaL 
Anterior and posterior parts of carapace of about the same height, or 

the posterior part slightly h igher. 
Carapace moderately arched, the posterior part somewhat more than the 

anterior ; posteradorsal corner distinctively swollen ; surface sloping steeply 
to the posterior margin and gently to the others. 

Surface smooth . 
Occurrence. Lower Ordavieian : lower part of stratum G (about 0-4- I .9 m 

above R l/G) at Leskusänget, Granmor, Röj eråsvägen , Stenberg, Silverberg 
(sample z), and Rävanäs, in Dalecarl ia ,  Sweden . 

Type {3 (suggested as female) .  
PI. I I I ,  Figs.  5 and 6 .  

Type. A characteristic type is shown in  PI .  III, Fig. 6 (P. I .  U. No. 
ar. os .  I 96) . 

Locality of type. Röjeråsvägen , in Dalecarlia , Sweden . 
stratum of type. Lower Ordavieian : lower part of stratum G (about 

1 .6 m above R l/G) . 
Material. Calculated to be about 5 20 carapaces and valves from 6 localities. 

- -

No.  l L l H l G I D M I 
ar. os. 0.82 

I 96 
0-5I 0-52 049 

ar. os .  
o.n 0-48 0-47 0-44 

I 98 

ar. os .  
0.69 0.48 0-47 0 -42 

I 94 

ar. os .  
0 .69 0-47 0 -42 0-4 1  

I 97 

ar. os.  
202 

0.66 0-42 0.43 0.44 

ar .  os. 0.65 0-42 0-43 0-42 
I 78 

ar. os. 
I 99 

0.62 0-40 0.37  0.3 I 

ar. os .  0. 5 6  0- 3 5  0-33 0 .29 1 93 

ar. os. 0 . 50  0-3 5  0- 33 0 .28 
I 77 

ar. os.  
0.47 I 9 5 

0.30 0 .28 0.30 

Mean l o.  s i  0 . 5 2  0 · 49 

0.64 0.4 1 0 .40 0.38 

l O.JO 0 . 2 8  0 . 2 8  

12 -- 48705 Bull. of  Geol. Vol. XXXIII 

Dimensions. 

F M I I H 
-

L 

I .70 l 0.62 

1 .6 5 1 1 0.62 

l .  5 I 0.70 

1 .49 o.68 

1 .28  o.64 

1 .3 5  0.65 

1 . 3 5  0.65 

1 . 2 I o.63 

1 . 2  I 0.70 

! .00 0.64 

qo I l 0 . 7 0 

1 .36 1 1 o.65 

r . oo o . 6 I  

l G 
-

L 

o.63 

o.6 I 

0.68 

o.6 I 

o.65 

o.66 

o.6o 

0. 59 

0.66 

o.6o 

0 . 6 8  

0.62 

o . s o  

l D 
M l F M l l l Re-� � 1\ ant 1\ post 

mark 

o.6o 3-27 I45 I40 v 
0- 5 7  3 - 7 5  I 50 I 40 v 
o.6 I 3 .6o I 4 5  I 40 v 
0.59 3 -63 I 50 I 4 5  v 
0.67 2 .9 I I 4 5  1 40 v 
o.65 3 -2 I  I 4 5 I 3 5  v 
0.50 4-36 I 45 ! 50 v 
0. 5 2 4- 1 7  I 50  I 4 5  v 
0.56 4-32 I 50 J 40 v l 0.64 3 -30 1 40 1 3 5  v 

o . 6 7  4 · 3 6 

0. 59  3 -67 1 4 5  I 40 

o. so 2 . Q I  
-

l 

l 
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Description.  This type coincides with type IX .  The matn difference is 
that type IX is less gibbous. 

Occurrence. Lower Ordovician = that of type IX. 
Discussion. The difference in gibbosity between the two types may be 

due to sexual dimorphism. The present case is identical with that of C. 
ventroincisurata, and for the same reasons as given in the discussion of this 
species (p .  I 7 4) typ e {J ma y be female and typ e IX m ale. However, this 
does not agree with the fact that type {J is  less frequent than type IX; in 
recent ostracods the females are generally more abundan t than the males. 

Conehoides minula n .  sp.  ab. posteroreticulata. 

PI .  I I I ,  Fig. 7 ·  

Derivation of name. posteroreticulata alludes to the extremely fine 
reticulum in the posterior end of the carapace. 

Type. A characteristic type is shown in PI . III,  Fig. 7 (P. I .  U. No. 
ar. os .  207) .  

Locality of type. Silverberg, in Dalecarl ia ,  Sweden. 
stratum of type. Lower Ordovician : presurnably lower part of stratum G;  

the exact distance from the boundary R I/G could not be ascertained , sin ce 
this boundary was not observable at Silverberg. 

Material. One  carapace and one valve from 2 localities. 

N o . , L l H l G l o M l 
ar. os .  0. 76 207 0-49 O .J? 0-42 

ar. os .  
208 o.6 T 0 .3<) 0 .37  0 - 3 7 

, M ean l o.69 l 0-4� l 0.3 7 l 0.40 l 

Dimensions. 

I l  H l G l D M l F M l l l Re-F M I l  L L -c- D M 1\ an t 1\ post  mark 

1 .56 1 o.6..J O ..J9 0-55 J . ?J 150 l ..JO c 

l 
1 . 2 3  11 0.64 0.6 1 o.6 r 3 - 3 2 1 4 5 1 4 5 v 
1 . 40 11 0.64 1 a 5 5 1 0. 5 g 1 3 - 5 2  l 1 5 0 l 1 4 5 l 

Description. This type is merely an aberration o f  C. minula n .  sp. The 
differene,e from the main type is ins ignificant : the present type has a very 
fine and indistinct reticulum in the posterior end which is not found in the 
main type . 

It may not be ranked as subspecies but considered an aberration of 
less value ,  since there are indications of slight  reticulation in the posterior 
end of some very few examples among the main type (observed in  specimen 
No. ar. os. 1 9 5 ) .  
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One of the types measured may be male (No .  ar. os. 207) and the other 
female, a ccording to the discussion on the sexual dimorphism in  the main 
type (p .  I 77) .  

Affinities. The type is slightly reminiscen t of Aparchites reticuliferus n .  s p .  
as regards the reticulation .  They are different in  that the reticulation of the 
present type is restricted to the posterior end of the carapace, whereas in 
Aparclzites reticuliferus the surface is reticulate both ventrally and anteriorly ; 
moreover, the reticulation is more distinct in the latter species. Furthermore, 
th e shape of the carapace is different : Aparchites reticuliferus is rather 
flattened dorsally but the present type is more arched, especially postero
dorsally (moreover, the Aparchites species is not grooved). 

Occurrence. Lo w er Ordavieian : lower part of stratum G (about I -4  m 
above R 1/G at Leskusänget ; at S i lverberg in  sample No. I [cf. PI .  XXV] ) .  

Interna! moulds. 

In a few localities interna! moulds were observed which most certainly 
belong to Conchozdes but which could not be proved to be  referable to 
any known species. They are possibly referable to the non-leperditoid group 
as appears from the discussion below .  

In terna! moulds of the present type are often difficult to  determine, 
even as regards genus.  One may first th ink of Conchoides, Primitia, or 
Euprimitia . In this case, Conehoides is very abundant in  the horizon con
sidered, but Euprimitia was observed only in  higher strata , and Primitia 
not at all in the strata! sequences. In one specimen a very distinct I ine  was 
observed j ust at the place corresponding to the groove which in  Conclzmdcs 
conforms to the free margin .  Such a I ine is sometimes discernible under 
Conehoides valves when thy are treated with aleohoJ  or l iquids of high 
refractive index. The present interna! moulds, therefore, certain ly belong 
to Conchoides. 

The surface of many of the moulds is very reminiscent of that of a 

carapace, which may be misleading. This similarity is due to impregnation 
of the interna! moulds by colloidal iron compounds. The colour is blackish , 
brownish, or greenish. 

Some data for these intemal moulds are given in  the fol lowing. 

Conehoides sp . B. 
PI. I I ,  Fig .  1 1 . 

Type. An interna! mould is shown in PI . II , Fig. I I (P. I. U. No. ar. os. 2 I s ) .  
Locality of  type. Rävanäs, in Dalecarl ia ,  Sweden . 
stratum of type. Lower Ordavieian : lower part of stratum G (about 

1.4 m above R 1/G) . 
Material. 2 5 interna! moulds from 2 localities. 



1 8 0 

No.  l L l H l G I D M I 
ar. os .  0.76 0-46 2 1 2  0.39 0-4 5 
ar. os .  0.70 0-42 0.37 0.3 5 2 1 6 
ar. os .  0.63 0.39 0.28 0.30 2 1 1  
ar. os .  o. s6 0.3 5 0.29 0.3 1 2 1 4 
ar. os .  o. s6 0.3 3 0-33 0.36 209 
ar. os .  l 2 1 5 o-so 0.]0 0.21 0.21 

ar. os. 0-4 5 2 !0 0.28 0.22 0.28 
0 . 46 0 . 3 9  0 , 4 5 

Mean 0. 59 0.36 0.30 0. 32 
0 . 2 8  0 . 2 I  0 . 2 I  
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Dimensions. 

F M I l H l G 

L L 

i l  1 .63 ' o.6 1 0. 5 1 
! . 56 o.6o 0. 53 
1 .49 o.62 0-44 
1 . 28 o.62 0. 5 2 
1 . 23 0. 59 0. 59 
1.I9 . o.6o o.p 

1 .07 1 1 o.62 0-49 
x .63 Il o . 6 2  o . s g 1 . 3 5 j! o.6 1  o. so 
I .07 l o . s g  0 . 4 2  

l D M l F M l l l Re-----r:- D M Å an t Å post mark 

0. 59 3 .62 1 45 1 40 M 

o. so 4-45 1 5 5  1 45 M 

0.48 4-95 1 50 1 45 M 

0. 5 5 4- 1 3 1 45 1 45 M 
o.64 3-43 1 45 1 45 M 

042 5-65 155 150 M 

0.62 3 -83 1 45 J 40 M 

o . 64 s . 6s 
l 0. 54 4-29 1 50 1 45 l 0, 42 3 - 43 -

Description. Interna! moulds of small size. Dorsal margin slightly con
vex ; anterior margin more rounded than the posterior ; ventraJ margin 
moderately convex. 

Sulcate depression situated in the darsocentral area j ust in front of the 
midlength ; i t  is short, shallow and very broad (the central muscle spot vis
ible in  its ventraJ part) . 

Presulcate node small, tuberculoid, and slightly elongated dorsoventrally. 
Postsulcate region more arehed than the presulcate, especially in the 

dorsal area ; there is also a swelling j ust ventraJ to the sulcus ; surface in 
the postsulcate region sloping more steeply than in  the presulcate . 

Surface smooth or very minutely and sparsely tuberculate. 
Occurrence. Lower Ordavieian : lower part of stratum G (about I -4- I .7 m 

above R l/G at Rävanäs ; at Silverberg it occurs in sample I [cf. PI . XXV] . 

Conehoides sp .  C. 
PI. I I I , Fig. 9· 

Type. A n  interna! mould is shown in PI .  III ,  Fig. 9 (P. I. U. No. ar. os .  220) . 
Locality of type. Silverberg, in  Dalecarl ia ,  Sweden . 
stratum of type. Lower Ordavieian : stratum G. 
Material. 46 interna! moulds from 2 localities. 
Description. This type is very s imilar to Concftoides sp. B. The main 

difference is that sp. B usually has scattered tuberdes and is less swollen 
ventraJ to the sulcus.  



l No.  l L l 
l 

ar. os.  0.68 220 
ar. os .  0.66 2 2 1 
ar. os .  

2 1 7  0. 5 6 

ar. os .  o.  5 1 2 23 
ar. os .  0. 50 2 1 9 
ar. os .  

2 2 2  0 ,42 1 
ar. os .  0 . 3 3  2 ! 8  l Mean o. s z 
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H l G 

044 O.Jj 

0-44 0.37 

0.30 0 .23 

0.3 1 0 .23 

0.3 3  0 .27  

0.28 0 .23 

0.20 0. 1 4 

0 . 4 4  0 . 3 7  

0.33  0 .26 
0 . 2 0  0 . 1 4  

Dimensions. 

l D M  l F M I l � 
042 

0,46 

0,42 

0.34 

0.28 

0.28 

0. 2 !  

0 . 4 6  

0.34 
0 . 2 I  

I49 l l o.65 

1 . 3 7  j o.67 

l 
1 .07 1 0. 5 4 

1 .09 i o.6 1 l 1 . 2 I o.66 l 1 .  o.86 1 i o .67  

0. 7 2  1 1 o.6 1 

1 . 49 1 1 o . 6 7 

1 . 1 2  , 1  o.63 
o. 7 2 i 0 - 5 4  

l G 
-

L 

052 

0. 5 6 

0. 4 1  

0.45 

0. 5 4  

0· 5 5  

0-42 

o . s 6 

0.49 
0 . 4 1  

I Dt l  
0.62 

o.69 

0 . 7 5  

o .67 

0. 5 6 

o.67 

o.64 

0 · 7 5  

0.66 
o . s 6  

F M l l l Re· 
D M 

/1. ant /1. post 
mark 

3 55 I jO I45 M 

2 .98 1 4 5 1 4 5  M 

2 . 5 5  1 40 1 5 5  M 

3 . 2 1  1 5 5  1 40 M 

4·3 2 ! 50 1 4 5 M 

l M 3 ·07 J 40 1 40 

3 -43 1 4 5 ! 50 M l 
l 

4 . 3 2 l 3 ·30 1 4 5 1 45 
2 . 5 5  l 

Occurrence. Lower Ordavieian : lower part of stratum G (about I .  I m 
above R I/G at Röj eråsvägen ; at Silverberg in sample I [cf. PI .  XXV]) .  

Discussion. As mentioned above (p .  I 79 )  i t i s  difficult t o  identify more 
closely the interna! moulds now described. Owing to their small size and 
the fact that their posterior end is swollen they can be assumed to belong 
to the non-leperditoid group, which is very abundant in  th is horizon {es
pecially C. minula n. sp. ) . The dorsal angles also indicate that they belong 
to this group .  The values of gibbosity are somewhat uncertain ,  the colloidal 
substance having possibly shrunk to different extents at the solidification . 

W hether the two types A and B are referable to different species, or 
w hether the slight dissimilarities are due to different states of preservation ,  
is difficult to  decide. 

Survey of the dimensions of Conchoides. 

It appears that the leperditoid types are larger than the non-leperditoid. 

The ratios � are almost equal in  all species {on the average 0 .64) . In 

C. circumstriata this ra tio is remarkably lo w (o. 5 8) .  The ra tios �' on the 

contrary, are more variable ; some species are narrow in relation to their 
lengths , in others one may discern two groups of different gibbosity which 
may be sexual dimorphisms. In the leperditoid group the greatest gibbosity 
occurs at the midlength or in  front of the midlength but in the non-leper-



IVAR HESS LAND 

Leperditoid group: 

Num- 1 
L l H l G l D M l F M I I H l G l D t l � � l Å an t l Å post 

ber 
- -
L L 

C. socialis 3 3 -90 2 . 6 1  ! . 43 3 -30 8 .39 o.67 0-42 0.83 2 .64 l I I 5 1 30 

C. micro-
l 
l 

pundata cx 
6 3 - 2 9  2 .05 I. 5 I 2 .36 6 .62  0.62 0-45 0.7 1 2 . 8 1 ! 40 1 3 5 

C. micro- 7 2 . 8 8  ! . 79 2 . 1  I 5 .82  0.63 0-7 3 2 . 7 7  1 30 1 3 5 
pundata {J 

! . 2 1  0-42 

C. circum- 6 0.98 r .6o 4- 2 1  0. 5 8 0-47 0.76 2 .63 1 40 
s trial a 

2 . 1 2  ! .2 2  1 30 

C. sp . D. 
1 .89 (sine 2 r . r 6  ! .03 ! . 3 5 3 - 79 0.62 0- 5 5 0. 7 1  2 . 8 2  ! 40 1 3 5 

nomine) 
C. rugosa 3 q8 ! . 1 4 1 .00 1 . 1 9  3 - 70 o.64 o. s6 0.67 3 . 1 I 1 3 5 1 40 

C.meg-ano- 6 r .62 l .  O I  0. 79 l .  I 5 3 - 29 o.6 r 0-49 0 .72  2 .86 1 3 5 1 3 5 
ttjera ex 

ju  v .  7 0-79 0. 5 2 0-44 o . 6 r  1 .62 0.66 o. s 6 0. 7 8  2 . 66 1 30 1 30 

C. meg-ano- r o  ! .3 2  0.86 0 .7 1 0-99 2 .68 0.66 0- 5 4  0. 7 5 2 . 7 2  1 3 5 1 30 
tifera fl 

ju  v.  4 o.87 0- 5 5  0. ) 2  0.70 1 . 70 0.64 0. 5 9  o.8o 2 -45  1 3 5 1 30 

C. dor.w- ' -34 1 dejJressula 
I 0.9 1 0.63 1 .02 2 . 7 2  o.68 0-47 0. 76 2 .67 1 3 5 ( r 2 s ) 

C. levis ex 7 1 .08 o.69 0- 5 9  o.8 r 2 . 2 1  o.64 l 0. 5 3 0.74 2 . 70 1 40 1 30 

C. levis fJ 5 I. IO 0.68 0- 5 3 0 .82 2 .26 o.62 0-49 0 . 7 2  2 . 87 ! 40 1 3 5  

C. ventro-
pundat a 

I 1 . 2 8  0 . 8 2  0- 7 5  0-97 2 . 5  I 0.64 0- 5 9 0.76 2 . 59 1 45 ( I l  5) 

Me an l o.64 1 o . 5 1 l 0. 7 5 l 2 .30 l 1 3 5 l 1 30 

ditoid group it occurs posterior to the midlength . The dorsal margin Is 
proportionally considerably longer in the leperditoid group than in the non-

leperditoid (DLM on the average 0. 7 5  and 0. 5 7  resp. ) . In the former group ,  

i t  was  observed that young larvae h ave proportionally longer dorsal margin 

than later larva! stages and adult specimens. The free margin is proportionally 

shorter in the Ieperditoid group (� � on the average 2 . 30  and 3 . 8 5  resp.) . 

In the leperdito id group it was observed that young Iarvae have proportionally 
shorter free margin than later larva! stages and adults. The anterudorsal 
angles are on the average more obtuse in the Ieperditoid group ; in both 
groups the anterodorsal angle is more obtuse than the posteradorsal one, 
i . e .  the anterior margin is generally more convex than the posterior. 
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Non-leperditoid group : 

H G Num- 1 
L l H l G I DM I F M i f l I DM I FM l l - -r:- D M 1\ ant  1\ post ber L L 

C. ventro- 6 0,90 0. 5 7 0.40 0. 50 1 .97 1 1 0.64 0-4 5 0. 56 3 -99 incisurala a. 

1 . 86 1 o.6 5 C. l'enlro- 4 o.8 1 0- 5 3 0. 5 1 0-44 o.63 0- 5 4 4 -3 2 incisurata p 
l 

1 . 5 1 l o.64 l C. minula oc 20 0 . 7 1 0-46 o. J 5  0.4 1 0.48 0. 5 7 3 - 7 1 

C. minula fl l O  0.64 0- 4 1  0.40 0. 38 1 .36 1 o.65 0.62 0. 5 9 3 -67 

C. minuta 
l 

ab. poslero- 2 0.69 0-44 0.37 0 - 40 1 .40 l 0.64 0. 5 5  0. 5 8 3 - 5 2 
re liculat a 

Mean l o.n4 1 0 . 5 5 1 0. 5 7 1 3 - 8 5 1 
Genus Aparchites JoNEs 188g. 

Genotype. Aparchites whiteave si ]ONES I 889. 
Occurrence. Ordovician-Devonian . 

! 50 J 40 

1 4 5 1 45  

1 50 1 45 

1 4 5 ' 40 

1 50 1 4 5 

1 50 l 1 4 5 

Diagnosis. The original diagnosis by ]ONES ( I  889 ,  p .  3 84) was revised 
by ULRICH and BASSLER ( I 92 3 ,  p .  296). BOUCEK,  i n  I 936  (p.  3 7) ,  proposed 
that one group should be detached, i .  e .  those species which have rounded 
dorsal angles . He called this group Neoaparchiles n. subg. 

The diagnoses presented by these authors may be revised as regards 
the statement of the surface . The addition may be made that the surface 
is smooth or reticulate. 

Remarks. BASSLER and KELLETT ( I 934) enumerate 43 Aparchites species, 
all of which , however, may not be taxonomically quite definite. Later, a 
few new species have been added, for instance by BoUCEK I 936  (3 species) 
and by KAv I 940 ( I  species) . The species Iisted by the authors now men
tioned occur in the following manner : 

Europe l N .  America 

Devonian 2 l 4 6 

Gotlandian 1 2  l 6 1 8  

Ordavieian 5 1 2  1 7 

l 1 9  l 2 2  l 4 1 l 
Besides these tabled species, there are 5 (4 American and I European) 

which are Ordavieian or Gotlandian , and I American which is Gotlandian or 
Devonian . 
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Among the European Ordovician species 2 were observed in bed-rocks 
(Bala beds, England ; Middle Ordovician) and 3 in North German drifts . The 
stratigraphic position of the latter ones is very uncertain. One of  these 
species is reported from Sweden , i. e. Aparchites canaliculatus (KRAUSE) from 
the Island of Öland (ANDERSSON I 893) .  

In the present material there are 3 more new species .  In two of them 
the dorsal corners are d istinct, but in  the third (A . circumexaratus) they 
are somewhat rounded . 

Aparchites depressulus n .  sp . 

PI .  I I I ,  Figs.  I 5 and I 6. 

This species includes two types which are dissimilar mainly as regards 
the gibbosity ; the dissimilarity appears from measurements. The types are 
possibly sexual dimorphisms ; the sexes of the types are difficult to identify 
(cf. discussion below) . 

The two types, called ex. and {J, are described separately. 
Derivation of name. depressulus alludes to the rather depressed valves . 
Holotype. The type figured in PI .  III, Fig. I 5 is designated holotype 

(P. L U. No. ar. os .  23 I ) .  
Locality o f  holotype. Silverberg II, in  Dalecarlia , Sweden . 
stratum of holotype. Lower Ordovician : stratum G (about I m below 

G/R II.) 
Diagnosis. Aparchites of small size ; possibly sexually dimorphic ; valves 

lengthened and slightly flattened in the central and dorsal regions ; most 
anterior end slightly arched,  surface smooth . 

Affinities. The species is somewhat reminiscent of Aparchites circumexa
ratus n .  sp.  which occurs in  a higher horizon (lower part of R Il) .  They 
are different in that A .  circumexaratus is channelled along the free margin . 
Moreover, the dorsal margin is proportionally longer in A.  depressulus. 

Type ex. .  

PI .  I I I ,  Fig. I 5 · 

Type. This type includes the holotype (P. L U. No. ar. os. 2 3 I ) .  
Locality and stratum o f  type. Cf. above. 
Material. 5 carapaces and valves from 2 localities . 
Description. Carapace small ; valves of practically equal size ; overlap 

al on g free margin not observed ; median part of dorsal region very sl ightly 
protruding over hinge I ine .  

Hinge I ine straight and rather Iong ; anterior margin slightly more curved 
t han the posterior ; ventraJ margin moderately convex. 

Anterodorsal angle somewhat more obtuse than the posterodorsal . 
Posterior part of carapace slightly higher than the anterior. 
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No.  l L l H l G 

ar. os .  0-57 0.26 
2J I 0-35 

ar. os .  
0 -47 

2JJ 
0.29 0.2J 

ar. os .  
226 

0.4J 0 .28 0. 1 9 

0 - 3 5  0 . 2 6  

Me an 0.49 O.J I  0.2J  

0 , 2 8  o .  r g 

Dimensions. 

l D M l F M  I l � l G 

L 

0-48 

0.40 

O.JO 

0 . 4 8  

O.J9 

O,JO 

I.09 0.62 046 

0.9 1 0.62  0-49 

o.SS 1 o.65 0.44 

l l r .og :1 o . 65 o . 49 

o.96 l l o.6J I 0.46 

o . 8 8  o , 6 2  j 0 . 4 4  

l D M I 
r:- l 
0.84 

o.85 

0 .]0 

o . S s 

o.So 

0 . 70 

F M l l l Re-D M 1\ ant 1\ post mark 

2.28 IJO 125 c 

2 . 2]  IJ 5  I J 5  v 
2 .9J I J 5 ! JO v 

2 - 9 3  

2 -49 I J 5 ! JO 

2 . 2 7 

Carapace rather flattened in the central and dorsal regions ; the zone 
around the free margin steeply sloping ;  this steeply sloping zone is highest 
al o ng anterior margin ; surface sloping gently to dorsal margin .  

Surface smooth. 
In interna! moulds a slight central muscle scar (j ust in front of the 

midlength and dorsal to the midheight) and a minute presulcate node are 
discernible ; presulcate part sl ightly swollen ,  postsulcate flatten ed. 

Occurrence. Lower Ordavieian : lo\ver part of stratum G (about 0 .8  m 
above R I/G at Stenberg ; at Si lverberg II about 1 .0 m below G! R II) . 

Type {3. 
PI. I I I ,  Fig. 16.  

Type. A characteristic type is shown in Pl. III, Fig. 1 6  (P. I .  U. No. 
ar. os. 2 28) .  

Locality of type. Stenberg, in  Dalecarlia, Sweden. 
Stratum of typ e. Lower Ordavieian : lo w er part of stratum G (about 

0. 8 m above R I/G) . 
Material. 8 valves from 2 localities. 
Description. This type is very similar to type a; it is different mainly 

in being samewhat mo re gibbous. The other differences are insignificant : 
on the average, the dorsal margin seems to be  proportionally samewhat 
shorter in type {3 and the free margin samewhat longer ; furthermore, the 
anterodorsal angle may be samewhat more acute in type {3 and its postero
dorsal angle samewhat more obtuse. 

Notes on the larvae. In very young larvae, i t  was observed that the 
anterior end of the carapace is slightly swollen ; the dorsal part of the swol
len area is limited posteriorly by a very shallow depression. From the table 
i t  appears that in young larvae the anterodorsal angle is less obtuse than 
the posterodorsal ; in later stages they are about equal. 
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No.  l L l H l G I D M I 
ar. os. 

0 . 5 9  0 .37 o.J 5  O.J9 
232 

ar .  os. 0. 5 4  o. J 5  O.J7 0-42 
2 2 5  

ar. os. OSI 0.]0 04I 
228  O .J J 

ar. os .  0-47 0 .28 
224 

O.JO 0- 40 

ar. os .  
0 -43 0 .26 0 .26 O .JJ 

230 

ar .  os .  
0 .37 0 .23 0 .27 

227 
0 .23 

ar. os .  
0 .26 0. 1 8  0. 1 7  0. 1 6  

229 

0 . 3 7  0 . 3 7 o . • p 
Me an 0·45  0 .29 0 .28  0 .34 

0 . 1 8  O .  Y 7 0 . 1 6  
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Dimensions. 

F M I l H l G 

L L 

1 . 1 9 l 0.63 1 0. 59 

1 .05 0.65 

1 .02 o.65 

0.93 0.64 

o .86 o.6o 

0.79 0.62 

0. 5 7  l 0.69 

1 . 1 9 1 1 o . 69 

0.92 1 1 o.64 

o . 5 7 o.6o 

o.69 

0-59 

o.6o 

o.6o 

o.62 

0.65 

o . 69 

o.62 

0 . 5 9  

l D M l F M l l l Re-� DM 1\ ant 1\ post mark 

o.66 J .o5  1 3 5  13 5 v 
0.78 2 . 50  1 3 5  1 3 5  v 

o.8o 249 IJO IJO v 
o.85  2 .JJ  1 2 5  1 3 5  v 
o.n 2.60 1 2 5  J 40 v 

0.73 2 .93 1 30 1 40 l v 
0.62 1 J . 5 6  ! JO J 40 v 

o . 8 5 3 · 5 6 

0.74 2 .78 ! JO 1 3 5  

o . 6 2  " · 3 3  

Occurrence. Lower Ordavieian : lower part of stratum G (about O.J
I .O m above R l/G) at Stenberg and Granmor, i n  Dalecarlia, Sweden.  

Discussion. The two types, distinguishable mainly in having different 
gibbosities, are possibly sexua l  dimorphisms, hut i t  is scarcely possible to 
identify their sexes. The different gibbosity appears in  the centroventraJ 
area, hut the reason for the difference is unknown. Sl ight differences in the 
arehin g of the anterior part of the carapace were observed ; as suggested 
(p. I 3 8) the specimens which are more arehed anteriorly may be males. 
However, distinct differences in  this respect between the two groups could 
not be establ ished. 

Aparchites circumexaratus n. sp. 

PI .  I I I ,  Fig. 1 4 .  

Derivation of name. circumexaratus alludes to the groove along the 
edge of the free margin .  

Hol otype. The type shown i n  PI .  III, Fig. I4  is holotype (P .  I .  U .  No .  
ar. os .  2 34) . 

Locality of holotype. Röjeråsvägen , in  Dalecarlia ,  Sweden . 
Stratum of holotype. Lower Ordavieian : lower part of R Il (about o. I m 

above G/R Il) .  
Material. 4 carapaces and valves from 4 localities. 
Diagnosis. Aparchites of small size ; valves slightly unequal , generally 

rath er indistinctly channelled along the free margin ; surface smooth or 
slightly rugose. 



N o .  l L l 
ar. os .  
2J7 

I .O I  

ar. os .  
0· 5 9  2J6 

ar. os .  
2J4 

044 

ar. os .  
0-40 

l 2J 5 

Me an o.6 I 
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H l G 

o.6J 0. 5 6 

O.J8 0 .28 

0.]0 0.22 

0.26 0. 26  

o . 6 3 o . s 6 

O.J9 O. JJ 

0 . 2 6  0 . 2 2  

Dimensions. 

l D M  l F M  I l H -L 

o.8 I 

0-47 

0.29 

O.J I 

o . S t  

0.47 

0 . 2 9 

2.0J I I 0.62 

1 . 1 8  0.64 

0.9] l 0.68 

0.78 1 1  0.65 

2 . 03 I l  o . 6 8  

1 . 2J I l 0.65 

0 . 7 8  o . 6 2  

l G -L 

0. 5 5  

0-48 

os o 

o.65 

o . 6 s 

0. 54  

0 . 48 

I Dt l F M  --
D M  

o.8o 2 . 5 1 

o.8o 2 . 5 I 

0.66 J .2I 

0.78 2 .5  I 

o . 8o ] . 2 T  

0.76 2 .68 

o . 66 � - 5 1  

l l Re· l Dorsal angles mark 

l 

I J 5  1 2 5  v 
! JO 1 2 5  v 
I40 IJ5 c 

1 2 5  I 20 v 

! JO 1 2 5  

Affinities. The species i s  samewhat reminiscent o f  Aparchites depressulus 
n .  sp .  but differs i n  the valves of the present species being channelled along 
th e free margin .  Aparclzites canaliculatus (KRAUSE) , on the contrary, i s  more 
distinctly channelled than the present species. 

Description. Carapace small ; valves very sl ightly unequal ; whether the 
left or the ri ght val ve i s  the larger could not be ascertained owing to the f act that 
positive characters for orientation of the carapace were not visible exteriorly. 

Dorsal margin straight and generally rather Iong ; anterior and posterior 
margins broadly and about equally rounded , ventraJ one moderately convex . 

Dorsal angles slightly different ( 5 - 1 0° ; angles 1 20- 1 40°) .  
Carapace of about the same height anteriorly and posteriorly. 
Ca ra pace samewhat flatten ed in  the central reg ion ; free marginal zon e 

steeply sloping, dorsal region gently sloping ;  the marginal zone channelled , 
gen erally rather indistinctly. 

Surface smooth ; no traces of mu sele marks visible . 
In interna! moulds a round central muscle spot is discernible at the 

midlength and samewhat dorsal to the midheight. 
Occurrence. Lower Ordavieian : upper part of stratum G and lower part of 

stratum R Il (from about o .  I m below G/R Il to about 0.3 m above this bound
ary) at Röjeråsvägen, Leskusänget, Born-Dådran , and Rävanäs in Dalecarl ia ,  
Sweden . 

Aparchites reticuliferus n .  sp .  

PI .  I I I ,  F ig .  I J . 

Derivation of name. reticuliferus alludes to the reticulate surface. 
Holotype. The type shown in  PI. III, Fig. 1 3  is  holotype (P. I .  U. No. 

ar .  os .  2 38) .  
Locality of holotype. Stenberg, i n  Dalecarlia ,  Sweden . 
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Stratum of holotype. Lower Ordavieian : lower part of stratum G (about 
0.2 m above R I/G) . 

Material. 3 valves from 1 locality. 

N o. l L l H l 
ar. os. 

238 os o O.JI 

ar. os. 
239 

0.33 0. 1 9 

Mean l 0.42 1 o. 2 5 1 

Dimensions. 

G l D M  l F M i l � l G I D M I F M I l T ---r::- D M 
Dorsal angles Remark 

0 .26 040 0.98 1 1 0.62 0-52 o.8o 245 IJ5 IJO v 
0. 1 5  0.29 o . 5 7 [ [ o.5 8 . 0-46 0.88 I .73  1 30 1 20 l v 
0.2 1 l o.3 5 1 o.78 1 1 o.6o l 0-49 1 0.84 l 2.09 1 1 3 5 l 1 2 5 l 

Diagnosis. Aparchites of small size ; valves reticulate anteriorly and 
posteriorly, sometimes also slightly reticulate ventrally ; other parts smooth . 

Affinities. The characteristic reticulation excludes confusion with other 
Aparchites species known . 

Description. Carapace small and bean-like ; whether the species is equi
valved or not was not observed ; also , owing to the f act that extern al char
acters indicating the orientation of the carapace were not apparent in this spe
cies , it was not definite! y decided which end is anterior and which is posterior. 

Dorsal margin straight and rather Iong ;  anterior and posterior margins 
broadly rounded, the one that earresponds to the larger dorsal angle some
what more convex than the other ; ventraJ margin rather much convex. 

Dorsal angles slightly different :  one of them 5-10° more obtuse than 
the other (angles 1 20- 1 3 5 °) .  

Carapace slightly higher at the end  that earresponds to  the small er dorsal 
angle. 

Carapace moderate! y arehed ; surface sloping rather gently to the dorsal 
margin ; along a rather narrow free marginal zon e it slopes steeply, especially 
at the end that earresponds to the smaller dorsal angle ; along this part of 
the free margin ,  a very fine scratch was observed . 

Surface distinctly reticulate in the anterior and posterior parts ; "meshes" 
elongated conforming to the margins ; an indistinct reticulum observed in young 
specimens in the ventraJ part of  the valve, j oin ing the anterior and posterior 
fields ; central and dorsal areas, and a narrow limbate zone ,  are smooth . 

Occurrence. Lo w er Ordavieian : lower part of stratum G (about 0 .2  m 

above R I/G) at Stenberg, in  Dalecarl ia, Sweden . 

Survey of the dimensions of Aparchites. 

The following mean data are based on few specimens and therefore not 
very representative. 

The data i ndicate, however, that the 3 species described are of small 
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N um- 1 
L l H l ber 

l 
G l D M  l F M  I l � l G l D t l � � l A an t l A post 

L 

l l l 
A .  depres-

0.96 0-46 sulus oc 3 0-49 0.3 1  0.23 0.39 0.63 o.8o 2 -49 I 3 5  1 30 

A .  dejJres-
7 0-45  0.29 0.28 0.34 0.92 0.64 0.62 0.74 2 . 78  I 30 I 3 5  sulus {J 

A .  circum-
4 o.6 I 0-39 0.33 0-47 o.65 0 . 54 0.76 2 .68 - -exaratus 1 .23 

A .  reticu-
2 0.42 0. 2 5  0.3 5  liferus 0.2 1 o.78 l f  o.6o 0-49 0 .84 2 .09 - -

Me an l o.63 J o . 53 1 0.79 1 2 . 5  I J l 
size.  The data on the dimensional proportions are very remin iscen t of those 
for the leperdi toid group of Conehoides (p .  I 82 ) .  From this group the present 
Aparclzites species are dimensionally different mainly in their having a 
proportionally longer dorsal margin and a shorter free margin .  

Genus Macronotella ULRICH r8g4. 
Genotyp e. M aeronotel/a scojieldi ULRICH I 894. 

Occurrence. Ordovician-Gotlandian (Devonian ?) . 
Diagnosis. The original diagnosis was completed by BONNEMA ( I 909, 

P ·  s s ) .  
Discussion and remarks. Originally, the genus was suggested by ULRICH 

to belong to the family Kirkbyidae, bu t KAv referred i t to the f ami ly Apar
chitidae ( I  940, p .  244) . This arrangement was supported by SCHMIDT ( I  94 I ,  
p.  I 8 ) ,  who drew the attention to the similarity to Aparchites, especially 
as regards the development of th e free marginal zone. I agree with their 
opinion as regards the taxonornie position of Macronotella. 

BASSLER and KELLETT ( 1 934) enumerate r o  Macronotella species . BoucEK 
( I 936) ,  ÖPIK ( I 93 7) ,  TEICIIERT ( I 937 ) ,  KAV ( I 940) , and SCHMIDT ( I 94 1 )  
have referred 7 further species to this genus. These I 7 species are distri
buted in the following way : 

l Europe l N. America l Arctic 
Canada 

Devonian? l I I 

Gotlandian 2 2 

Ordavieian 7 l 6 I I 4 

l 9 l 7 
l 
l I l I 7 l --
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The American and Arctic Canadian Ordavieian species belon g to its 

middle part. 

This is also the case as regards the 3 European ones which were found in 

bedrocks ; 4 European Ordavieian species are known only from North German 

drifts. From Sweden 2 Macronotella species have earl ier been reported by 

THORSLUND ( 1 940, p. 1 8 1 ) .  
3 Lower Ordavieian species are described in this paper. 

Macronotella fahuliformis n. sp. 

PI.  IV, Figs.  3 and 4· 
Derivation of name. fabuliformis al ludes to the bean-like appearance 

of the carapace. 

Holotype. The type shown in PI. IV, Fig. 3 is  holotype (P. I .  U. No . 

. ar. os.  246) . 
Local ity of holotype. Gulleråsen , i n  Dalecarl ia ,  Sweden .  

Stratum o f  holotype. L o  w e r  Ordavieian : upper part o f  stratum G (about 

0 . 3 m below GIR II) .  

l l 

Material . 20 carapaces and valves from 6 localities .  

No. l L l H l G 

ar. os . o.Ss 
l 

246 o .ss O . .fi 
ar. os .  0 . 76 247 0. 5 1 0-40 

ar. os .  
240 0 . 7 3  0. 50 0. 3 5 

ar. os. 
24 1 0. 73  0. 5 3 0 -4:!  

ar. os . 0.72  0. 50 0.3 5 2 4 2  
ar .  os .  0.72  243 0-49 0- 42 

ar. os. 0.6 5 2 4 5 
o 44 0. 3 3  

o . s 8  0, 4 2 

M e an o 74 0. 5 1 0. 38 
0. 44 0 , 3 3  

Dimensions. 

l D M l F M I l H -L 

os.; 

0. 5 1 

0 . 50 
l 

0-44 

0.4 5 

0-48 

0-47 

0 - 5 4  

0- 49 
0· 44  

I. 79 o.6S 

1 .63 0.68 

l . 5 5  0.69 

1 .67  0. 7 3  

1 . 5 8 0. 70 

1 .4 5 l 0.68 

1 . 4 5  l 0.68 

I . 7 9  I l 0 . 7 3 

1 . 5 9 1 1 0.69 
1 . 4 5 o . 6 8  

l G 
L 

0-48 

0. 5 3 

0-48 

0. 5 8 

0-49 

0. 5 8 

0. 5 1 

o . s 8 

0. 5 ::! 
0. 48 

l D M l F M l l l Re-� D M 1\ ant 1\ post 
mark 

o.6.; J.Jl 135 I40 c 

0.67 3 .20 1 30 1 40 M 
0.69 3 . 1 0  1 3 5 1 3 5 M 
o.6o 3 . 80 1 40 1 4 5 M 

0.63 3 · 5 I 1 3 5 1 4 5 M 
0.7 5 3 .02 1 3 5 J 40 M 
0.72 1 3 .08 1 30 1 3 5 c 

o " l 3 . 8 o  

0.67 3 . 2 8  1 3 5 1 40 
o . 6o J .02  

Diagnosis. M aeronotel/a of  small size,  shape resembling a small bean ; 

b inge l ine rather short, concealed by the slightly protru ding dorsal areas ; 

r ight valve overlaps the left ;  valves circum-marginally chann elled ; surface 

pitted , except the central m usel e spot and a limbate zon e ;  p i ts are openings 

of bulbously swollen perforations of the valves. 
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Affinities. The species i s  very reminiscent of  Macronotella kuckersiana 
BONNEMA from Estonian Middle Ordavieian strata . They are d ifferent in  

that  the  pits of M. kuckersiana are  arranged in  rows conforming  to  the  

margins, which is  not the case i n  M. fabuliformis. 
Description. Carapace small and formed like a bean ; the right val ve 

is larger and overlaps the left ;  the edge of the left valve fits into a 

corresponding groove of the right valve. 

Hinge I ine straight and rath er short, concealed by the slightly protrud ing  

dorsal areas ; anterior and  posterior margins broadly and regu larly rounded ; 

ventral margin moderately convex . 

Dorsal protrusions over h inge I ine  (umbones) narrow and ridged, and 

running paraHel to the h inge I ine throughout its length ; the u m bo of the 

r ight valve sl ightly higher and more acute than that of the left .  

Posteradorsal angle generally somewhat more obtuse than the anterodorsal .  

Valves moderately arched ; surface gently and regularly sloping ; in 

adult specimens both valves are distinctly chan nelled along the free marg in ,  

in  younger stages the  channels are indistinct or lacking.  

Central muscle spot !arge, rounded,  and situated j ust i n  front of the 

midlength and j ust above the midheigh t ;  extern ally it is smooth but in 

in terna! moulds minutely p i tted. 

Surface distinctly p itted ,  except the central muscle spot and a marginal  

zone which is  smooth ; this zone is  n arrm-v anteriorly, posteriorly and 

ventrally ; dorsally i t  is relatively but variably broad (sometimes it is very 

broad extending to the dorsal part of the central muscle spot) . 
Surface p its small but distinct ; they are openings of  perforations which 

very I ikely contained sensory bristles ; the perforat ions are bulbously swollen 

i n  the middle part (PI. XII, Fig. s ) ;  they open i nwards through a short and 

very n arrow tube ; owing to the bulbous swell ings ,  the inner s ide of carapace 

is  elevated around the openings of  the fine tubes eausing correspondin g  

pits in t h e  interna! moulds ; these pits are wider a n d  situated more closely 

tagether than those of the carapace. 

Occurren ce. Lower Ordavieian : upper part of stratum G and lower 

part of  stratum R II (from about 0. 3 m below G/R II to about  0.7 m above 

this boundary) at Gulleråsen,  Leskusänget, Röj eråsvägen , Born-Dådran , 

Rävanäs, and Silverberg II ,  in  Dalecarl ia ,  Sweden . 

Macronotella planosalebrosa n . sp .  

PI .  IV ,  F ig .  r .  

Derivation o f  name. platzosalebrosa alludes t o  the fact that the carapace 

rs shallowly pitted . 

Holotype. The type shown in  PI .  IV, Fig.  r is holotype (P. I .  U. No. 

ar. os .  2 5 3 ) .  
Locality of holotype. Leskusänget, i n  Dalecarl ia ,  Sweden . 
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stratum of holotype. Lower Ordavieian : middle part of stratum G 

(about r .6 m below G/R Il) . 
Material. 2 specimens (one carapace) from I locality. 

No. l L l H l G l l 

o.63 1 ar. os.  
0 .50 

2 5 4  
0.9 I 

0-57 1 ar. os .  0 . 84 0-48 
2 5 3 

Mean l o.SS l o.6o l 0-49 l 

D M  

0- 5 9  

0-57 

Dimensions. 

l . 1 1 H l G l D M l D M l l l Re-f M ' L L ' L F M 
l /1. ant /1. post mark 

! l 
I -97 l ;, 0.69 0. 5 5  0.65 3 -34  I 3 5  I 40 v 
J -?f Ii o.68 0-57 0 .68 3 .00 I30 J40 c 

0. 5 8  l r . s4 I l  0.69 1 0. 56 [ o 67 [ 3 - I 7 l ' 3 5  l I 40 l 
Diagnosis. M aeronotetta of small  size, bean-shaped ; h inge l in e rather 

short, concealed by slightly protruding,  narrow, and elongated umbones ; 

left valv e overlapped al on  g the free margin ; valves shallowly channelled 

along the free margi n ;  central muscle spot very indistinct,  scarcely discernible ; 

surface pitted , especially in a broad free marginal zone,  pits rather wide but 

very shallow. 

Affinities. The species is very remin iscent of M. fabuliformis n. s p. and 

M. kuckersiana BONNEMA in  general sh ape, all three being bean-like. They 

are also practically equal as regards umbones and the appearance of the 

free margin .  The differences comprise the central muscle spot and the 

surface p its . The present species and M. fabuliformis are different from 

M. kuckersiana in  that they have an indistinct muscle spot and that th e pits 

are not arranged in rows Conforming to the margins.  M. planosalebrosa 
and M. fabuliformis are different in that the pits of the former species are 

relatively wide and shallow and those of the latter being relatively deep 

and narrow. Furthermore, in the former the pits are situated mainly in  

a broad free marginal zone ,  in the latter they occupy the central region . 

Description. Carapaces small and be an-like ; right valv e larger, overiap

pin g the left on e al on g the free margin ; ed ge of left val ve minutely ridged,  

ridge fits  into a corresponding groove of the r ight  valve . 

Hinge I ine straight and rather short, concealed by the slightly protruding 

dorsal areas, which thus form umbones ; anterior and posterior margins 

regularly and about equally rounded, ventraJ one moderately convex. 

Umbones elongated and narrow,  and paraHel to the binge I ine ; that of 

th e right valve considerably larger. 

Posteradorsal angle seems to be somewh at more obtuse than the antero

dorsal one.  

Valves moderately arched ; surface gently and regularly sloping ; a shallow 

channel runs along the free margin . 
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Central muscle spot situated in  a smooth central field , very indistinct 

and scarcely discernible. 

Surface irregularly pitted, especially i n  a broad free marginal zone ; 

p its rather wide but very shallow (i n  one. specimen the p its are most 

abundant in the ventraJ area, in another they are most n umerous in the 

posterior part  of the valve) . 
Occurrence. Lower Ordovician : middle part of stratum G (about 0.8-

I .6 m below G/R II) at Leskusänget, in Dalecarl ia ,  Sweden . 

Macronotella reticulata n .  sp .  

PI .  IV ,  Figs. 2 ,  5 , and 6 .  

Derivation of name. reticulata alludes to the fact that  the carapace is  

reticulate. 

Holotype. The type shown in  PI .  IV, Fig.  5 is holotype (P. I .  U. No. 

ar. os .  248). 
Locality of holotype. Silverberg II ,  i n  Dalecarl ia ,  Sweden .  

Stratum of holotype. Lo w er Ordovician : lower  part of stratum G (j ust 

above G/R Il) . 
Material. 9 valves from 3 localities. 

Diagnosis. Macronotella of small size ; distinctly channelled along the 

free margin ; shallow and short dorsocentral and central depression , th e 

ventraJ part of which is occupied by th e !arge central muscle spot ; j ust 

in front of  the depression a very lo w nod e ;  surface, except the channelled 

zone and the central muscle spot, reticulate. 

Affinities. The species is reminiscent of Euprimitia but may not belong 

to this genus since it has n o  real sulcus but m erely a very sh allow depres

sion . The !arge and, in weathered specimens, clearly d istinguishable central 

muscle spot indicates th e species to belong to JVJacronotella (cf. PI .  IV, Fig. 5 ) .  
T h e  reticulate surface allows this species t o  be differentiated from other 

known species of Macronotella. 
Description. Carapace small ; whether or not it is equivalved was not 

determined, since only separate valves were observed. 

Dorsal margin straight and moderately Iong ; anterior and posterior 

margins nearly equally rounded, ventraJ one sl ightly convex . 

Anterodorsal angle mostly somewhat more obtuse than the posteradorsaL 

Free margin surrounded by a very distinct channel ; margins of the 

channels extended in to rid ges, on e running al o ng  the free margin ; the 

other starts exactly in  the anterodorsal an gles , and its distance from the 

free margin grows continually larger in  the ventraJ d irection ; i t does not 

protrude sufficiently, however, to conceal the free margin .  

The  ca  ra pace moderately arched , posterior part more than anterior ; 

surface regularly sloping. 

1 3 -48705 Bttll. o f  Geo!. Vo!. XXXIII 
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l No.  l L l H l G 

l ar. os .  
0.93 0 . 58  o .  5 1  

2 5 2  

ar. os.  o.8I 
248 OSI 0-44 

ar. os .  
0 .79 o. 5 1  0-44 

2 50 

ar. os .  0 .67 0-43 0.36 
249 

ar. os .  
0.63 0-40 o 3 7  

2 5 1  

Mean l o . s 8 o .  s x 

o.n 0-49 0.42 

! " · 40  0 . 36 
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Dimensions. 

l D M l F M I l � l G 
L 

l i 

0.70 1 . 83 0 .62 0 . 5 5  

oss I.69 o .6J 0-54 

0 . 54  1 . 72 0.64 0 . 56  

0.47 ! . 37 o.64 0. 54  

0-47 1 . 28  1 1  o.63 0 . 59  

0. 70 I . 8 3 l o . 64 0 - 59 

0.5 5 1

:
5

,� l 0.63 0. 5 5 

0 · 4 7 0 .62  0 · 54 

l D M l F M l l l Re-

r::- D M 1\ ant 1\ post 
mark 

0-7 5 2 .6 1 1 40 1 30 v 
0.68 ] .07 ISO I40 v 
0.68 3 -44 1 3 5  1 3 5 v 
0.70 2 .9 1 1 3 5  1 30 v 
0.7 5 2 .72 1 4 5  1 3 5 v 

0· 75 3 · 4 4  

0.7 1 2 .95  q o 1 3 5  

o 68 2 , 0 I  

In the darsocentral and central areas and somewhat in fron t  of the 
midlength is a short and very shallow dorsoventral depression (corresponding 
to S II) ; i ts  ventraJ part occupied by the !arge bu t somewhat indistinct 
central muscle spot ; j ust in  front of the depression ( in the darsocentral 
area) a very low node is discernible ; faint  swellings occur j ust ventrally 
and posteriorly of the depression. 

Surface reticulate, with the exception  of the central muscle spot and 
the channelled area, which are smooth ; in  its marginal part the reticulum 
is elongated Conforming to the margin ( in some specimens the surface i n  
this zone i s  covered with wrinkled I ines) . 

Occurrence. Lower Ordovician : upper part of stratum G and lower 
part of stratum R II (from about o.  1 m below GIR II to about 0. 5 m above 
this boundary) at Silverberg II ,  Bom-Dådran , and Rävanäs,  in Dalecarlia ,  
Sweden . 

M . .fabuli-
form is 

M. plano-
salebrosa 

ll1. reti-
ntlata 

Survey of the dimensions of Macronotella. 

Num- 1 
ber L l H l G 

7 0.74 o. 5 1  0 . 38 

2 0 .88  o.6o 0-49 

5 o.n 0-49 0-42 

l l �� H l G l D M l F M l l l D M F M i L L r::- D M I l\ ant 1\ post l 
0-49 1 . 59 L .69 0. 5 2  0.67 3 .28 1 3 5 1 40 

1 . 84 1 1 0.69 0 . 5 8  0 .56 o.67 3 - 1 7 1 3 5  1 40 

0- 5 5 ! . 5 8 1 1 o.63 0. ) 5  0.7 1 1 3 5  2 -95 1 40 
! :  

Mean f o.67 1 o. 54 1 o.68 1 3 . 1 3 l 1 3 5  l 1 40 
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From the survey it appears that the 3 Macronotella species described 

in this paper are of small size .  Furthermore , it appears that there are 
only minor differences as regards the dimensional proportions .  In this re
spect, t here are doser affinities between M. fabuliformis and M planosale
bros a than between any of these species and M. reticulata . This coincides 
with the morphological characters . 

Genus Ceratocypris PouLSEN 1934. 
Genotype. Ceratocypris symmetrica POULSEN 1 934. 
Occurrence. Ordovician-Gotlandian . 
Diagnosis. POULSEN gave only a short description of the genotype 

( 1 934,  p .  3 8) .  BASSLER and KELLETT ( 1 934) summed up the most important 
characters on the basis of POULSEN's now mentioned description . 

As will be  shown in the following discussion there is reason to g ive 
the carapace a different orientation from that proposed by POULSEN. Since, 
moreover, the present investigation yields some additional data of this 
genus which was hitherto considered monotypic, the followin g  generic 
diagnosis ma y be  p roposed: 

Ostracods of rather small size ( < 1-about 1 . 5 mm) ; dorsal margin 
straight, ventraJ region of carapace swollen and protruding over ventraJ 
margin and extending backwards into a hollow spine ;  free marginal area 
slightly channelled ; surface smooth . 

Discussion and remarks. POULSEN provisionally referred Ceratocypris to 
Bairdiidae but he adds that "it is very questionable whether i t  really 
belongs to that family" ( 1 934, p .  3 8) .  In my opinion the genus most Iikely 
belongs to the family Aparchitidae. 

POULSEN orientates the carapace so that the spiniferous region is situated 
dorsally. This orientation may not be correct. If the carapace is given 
this orientation , the ventraJ margin should be straight and Iong and the 
ventraJ corners should be distinctly angled. More likely, this margin is the 
dorsal one (PI. IV, Fig. 7 ) .  The correctness of this orientation is supported 
by the appearance of dorsal and ventraJ margins ,  as visible in transverse 
sections (PI . XII, Fig. 7): the dorsal margin is of  a bo ut  uniform thickness 
but the ventraJ one is swollen and then acute, thus forming an edge 
wh ich probably fitted into a corresponding furrow in  the opposite valve, 
as i s  generally seen in transverse sections of ostracods. 

As regards the anterior-posterior orientation , the spiniferous part of 
the carapace is the posterior one. In this orientation the spine is di rected 
backwards as is the case in recent ostracods . Furthermore, the central muscle 
spot is situated in the anterior part of the carapace which is also true for 
recent species. 

Ceratocypris is similar to Aparcltites in  several respects : in the appear-
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ance of outline ,  in the ventraJ region being swollen and protruding over 
the ventraJ margin ,  in the marginal zone being partly channelled, and in 
the surface being smooth . The spine, which by POULSEN i s  considered a 
character of generic value, distinguishes Ce?'atocypris from Aparclzites. From 
the reasons now mentioned it may be appropriate to refer Ceratocypris to 
the family Aparch itidae. 

The genotype was the only Ceratocypris species h itherto known. This 
was found in  an Upper Llandovery deposit in  North Greenland. Primitiella 
C01'nuta KUMMEROW, found in a North German Ordavieian drift ,  is possibly 
a Ceratocypris (cf. below) . 

Ceratocypris longispina n .  sp .  

PI. IV, Figs. 7-12. 
This species rs separable into 2 groups as regards the gibbosity. 

\Vhether the different gibbosity is accidental or whether i t  is due to 
sexual dimorphism is very difficult to say (cf. discussion below). 

The groups are described separate ly under the type denaminations rx and {J. 
Derivation of name. longispina alludes to the rather Iong spine. 
Holotype. The type shown in  PI. IV, Fig. 7 is holotype (P. I .  U. No. 

ar. os .  2 56). 
Locality of holotype. Leskusänget, in Dalecarlia ,  Sweden . 
stratum of holotype. Lo w er Ordavieian : lower part of  stratum G 

(about 0.2 m above G/R Il) . 
Material. 34 valves of rx and {J types from 3 localities . 
Diagnosis. Ceratocypris of moderate or fairly !arge size with a rather 

Iong and acuminate spin e directed somewhat posteradorsall y; ventraJ region 
s wo lien and protruding over the margin ; free marginal zon e minutely chan
nelled; surface smooth . 

Affinities. The present species is different from the genotype (the only 
species h itherto referred to Ceratocypris) in  that the spine is longer and 
directed posterodorsally (that of  the genotype directed posteroventrally) and 
in  that the anterior end is widely curved (that  of  the genotype is truncate) . 

The species described by KUMMEROW as Primitiella contuta ( 1 924, p .  420, 
PI. 20, Fig. I 3 )  is possibly a Ceratocypris. l t is similar to C. longispina in 
many respects, but the spine is different, according to both the description 
and the figure, so the species may not be identical . Identity would really 
be conceivable, since KUMMEROW's type is said to occu r together with 
Pimzatulites procera (KUMMERow) ; C. longi.>pina and P. procera form in 
the Siljan  District very cbaracteristic associates. 

Occurrence. Lower Ordavieian : upper part of stratum G and lower part 
of stratum R Il (from about o. I m below G/R Il to about o.S m above this 
boundary) at  Leskusänget, Bom-Dådran , and Rävanäs, in Dalecarlia ,  Sweden . 
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Type rx. 

PI. IV, Figs. 8 and r o. 
Type. One characteristic specimen is shown rn PI . IV, Fig. 10 (P. I. U. 

No. ar. os. 258). 
Locality of type. Leskusänget, in Dalecarl ia ,  Sweden . 
Stratum of typ e. Lo w er Ordavieian : Iower part of stratum R Il (about 

0 . 7  m above G/R Il). 
Material. Cf. p .  1 96 .  

Dimensions. 

N o .  -1 L l H l G l DM l l F M il H l L G -L l D M l F M l l l Re-L D M (\an t 1\ post ma rk 
l 

l 
l 

a r. os. 
'45 0 .92 I.02 f.2I 2.70 l 0.63 0.70 o.84 2-33 I25 I/0 v 2 58 

a r. os. 1 . 32 0.88 0.92 1 .08 2.56 i o.67 0.70 o.82 2-37 1 2 5 JOO v 2 59 
ar. os. 1 .08 0.67 o. n 0.88 2. 1 4 o.62 0.7 1  0.82 2.46 1 2 5 ros v 2 5 5  
a r. os. 0.84 0.50 0. 57 o.75 !.63 o.6o 0.68 0.89 2. 1 7  1 2 5 IIO v 26! 
ar. os. o.63 0.37 0.42 0-5 5  1 . 1 4 0- 59 o.67 0.87 2.04 1 30 r os v 263 

0 . 9 2 

0�;: l 1 . 2 1  2.]0 o.6 7 0.]1 o . S g  2. 4 6 

Mean r .o6 0.67 0.90 2.04
1
1 o.63 o.69 o.85 2.27 12 5 105 

0 - 3 7  0 . 4 2 ! o. ss I. 14 ' 0 . 59 o.6 7 o.82 2 . 04 

Description. This type is identical with type {J, except in being somewhat 
more gibbous. One !arge specimen of this type was observed to have a 
proportionally small spine. 

Occurrence. Cf. p .  1 96.  

Type {J. 
PI. I V ,  Figs. 7 and 9· 

Type. This type includes the holotype (P. I. U. No. ar. os. 256). 
Locality and stratum of type. Cf. p .  1 96 .  
Material. Cf. p .  1 96. 
Description. Carapace moderately !arge ; whether or not it is equivalved 

was not observed , since only separate valves were found .  
Dorsal margin straight and Iong ; anterior margin broadly rounded, 

posterior one somewhat truncate ; ventral margin moderately convex,  con
cealed by the swollen ventral region . 

Anterodorsal angle more obtuse than the posteradorsaL 
Posterior part of carapace slightly h igher than the anterior. 
Valves differently arehed i n  d ifferent parts : dorsally and especially 

posteriorly flattened , anterior part somewhat more arehed and slightly 
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Dimensions. 

N o .  l L l H l G l DM l FM 1: H l L G L l D M l F M l l l Re----y:- D M 
1\ an t 1\ post

' 
mark 

l 
ar. os. I .JS 0.79 0-79 1 .08 l 0- 59 o.8o 2 .26 v 26o 2.44 0- 59 !JO 1 10 

ar. os. 1.08 o.6s o.67 l o.6o 0.62 o.8 5 v 2 5 7 
0.92 2.04 2.2 1 !JO 100 

ar. os. l 
262 0.98 o.6o o.s7 0.82 1 .98 l o.6 r o.s8 o.84 2.4 1 1 25 roo v 

ar. os. 0.9] j o.6I o.6I 0.8] v 2 56 
o 57 0-57 0.77 I.79 2.]2 I2.5 IOO 

ar. os. 
264 0-49 0.29 0. 29 0-42 l 0-94 1 1  0. 59 0. 59 0.86 2 .24 1 _30 l r os l v 

0 - 79 0 - 7 9 t , o8 2 . 44 l o .6r o .62 o . 86 2 , 4 1 

Mean 0.96 o. s 8 o. s 8 o.So 1 .84 1 1 o.6o o.6o o.SJ 2 .JO TJO ros 
0 , 29 0 . 29 0. 4 2 0-9 4  i l 0- 59 o. ss o.So 2 . 2 1  

protruding over anterior margin ,  ventral region swollen and protruding 
over ventral margin ; the swollen region regularly con v ex, except in the 
area between the spine and corresponding part of the ventral margin which 
rs sl ightly concave (much more concave in intemal moulds [Pl . IV, Fig. 1 r]). 

Valves minutely channelled along the free margin. 
Posterior part of the swollen ventral region extended into a rather 

lon g and slender spin e with acute end ; i t is hollow and directed somewhat 
posterodorsally. 

Surface smooth ; i n  some specimens, especially in intemal moulds, one 
may observe near the midheight and j ust in front of the midlength the 
very indistinct central muscle spot. 

The valves are rather thick, except at the dorsal margin .  
Occurrence. Cf. p .  1 96 .  

Discussion. It is d ifficult to decide the significance of the difference 
m gibbosity which was observed in the measurements and upon which 
the separation of the species in  the groups rx and {J is based. The 
possibi lity that the groups are sexual dimorphisms may not be excluded. 
The more gibbous group (rx) seerus to be somewhat more arehed not only 
in  the swollen midlength part of the ventral  region hut also in  the anterior 
part of the carapace .  This indicates more powerful locomotive organs; 
possibly this type is male (cf. p .  1 38). 

Genus Pinnatutites n. gen. 
Derivation of name. Pinnatulites alludes to the fact that the posterior 

part of the swollen ventral region is slightly pinched so that it  has a fin
like appearance. 

Genotype. Primitiella procera KUMMEROW 1 924. 
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Occurrence. Ordovician . 
Diagnosis. Ostracods of moderate size ( < r-about 2 mm) ; right valve 

observed to overlap the left one ; dorsal margin straight and rather Iong ; 
anterior margin more rounded than the posterior ; ventraJ region (rounded 
or an gled) usually more or less protruding over ventraJ margin; surface 
smooth, rugose, or punctate ; muscular attachments generally not visible on 
the carapace. 

Affinities. This genus is certainly closely related to Ceratocypris POULSEN .  
The  genera are very similar in  general shape (dorsal margin straight and 
Iong; posteradorsal angle distinctly more obtuse than the anterodorsal; an
terior part of carapace slightly arched, posterior part flattened ; ventraJ re
gion swollen and often more or less protruding over ventraJ margin). They 
are particularly reminiscen t of each other as regards the appearance of the 
posterior part of the swollen ventraJ area : i n  Ceratocypris it is extended 
into a spine, in Pinnatulites i t  is proj ected into only a very small process 
that is somewhat depressed laterally, which gives this part of the carapace 
a slightly fin-like appearance. 

Pinnatutites procera is the species which most resembles Ceratocypris 
as regards the appearance of the posterior part of the ventraJ regwn. 

Pinnatutites procera (KUMMEROW) . 

PI. IV, Figs.  14 and 1 5· 
I 9 2 4. Primitiella procera KuMMEROW, p. 4 I 9. 
Holotype. The typ e show n by KUMMEROW is the holotype ( I 924, PI. 20, 

Fig.  I 2) .  
Locality of holotype. Drift boulder of red Ortlzoceras Limestone from 

East Prussia. Origin unknown . 
stratum of holotype. Unknown . 
Material. The frequency of the species in the East Prussian drift is 

not mentioned by KUMMEROW. In the present material I carapace, and IOO valves and interna! moulds were observed in 6 localities . 
Diagnosis. Pinnatutites of moderate or rather !arge size ; right valve 

overlaps the left ;  anterior part of carapace d istinctly broader than the pos
terior ;  the slightly swollen ventral region most gibbous just behind the 
midlength ; its posterior part extended in to a minute protrusion (in inter
na! moulcts often scarcely visible) ; surface distinctly pitted in  one anterior 
and on e posterior field ; the pits round ed and sometimes somewhat longi
tudinally elongated (remin iscent of cuneiform characters) ; in interna! moulds 
the pits are very ctistinct and round ed ; valves prisma tic. 

Affinities. This species is easily distinguishable and may not be con
fused with any species on account of its general shape and its very charac
teristic pitted fields. 
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N o .  l L l H l G l D M  l 
' 1 .93 I .OO o.8o 1 . 40 

ar. os . 1 . 89 267 J.O I  o.8 I r . s 8 

ar. os .  1 .83 1 .05 0.79 J. 46 27 8 
ar. os .  r . s6 o.R8 o.6R 1 . 26 280 
ar. os .  J. I 7 2 75 

0 .72 o. 5 I 0.90 

ar.  os .  
2 8 I  J. I 5 o.6 s 0 - 5 4  o.88  

ar .  os .  0.96 0-49 0-42 0 .7J 2 73 
ar. os .  0 .95  o. so 0.4 I 0 .73 2 7 9  
a r .  o s .  

276 0.94 0. 5 4 0.42 0.7 J 

ar. os .  0.89 0-47 o.J s 0.73 2 7 7  
a r .  os.  o.87 o. si  0.44 0.7J 268 
ar. os .  o.84 0-47 0.42 0. 69 266 
ar. os. o .83 269 0-48 O.J7 o.69 

ar. os .  o .8o 0-42 o.J s o.6 s 2 70 
ar. os .  o.8o 0. 42 0.3 5  0.67 2 7J 
ar. os .  0.67 0. 3 5 0.3 2 0- 5 5  2 7 2 
ar. os .  0.64 o.J s O.JO 0-49 2 74 

I,OJ o,8t r.s 8 

Me an l. JO o.6 I 0.48 0.87 
0.35 0 - 30 0-4 9 
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Dimensions. 

FM Il H l G - -L L 
3 .6o 0- 5 3 0.42 

3 - 5 2 0. 5 4  0-43 

3 -3 7 o. s 8 0.43 

2 .89 o. s6 0.44 

2 . J 2  o.62 0-44 

2 . I 7 o. s 7 0.47 

1 .7 5 o. si 0-44 

1 . 7 2  o. s J 0-43 

1 . 7 3 o.s 8 0.4 5  

1.47 0. 5 3 0-40 

1 .6 5 0 - 5 9  o.  si  

J. 5 6 o. s 6 o. so  

1. 5 3  o. s7 0-4 5  

I . 3 5 Il o. 5 3  0-44 

1 .40 0. 5 3 0-44 

I . I 6  0 . 5 2 0-48 

J. I 8 o. s s  0-47 

3 .6o 0 - 5 9 o . s r 

2 .02 o. s s  0-44 
I . t6 o. st 0.4 0 

l D M l F M l l l Re-L D M 1\ ant 1\ post m ark 

0. 73 2 - 5 7  ' 40 I 3 5 

0.84 2 . 23 I JO I I O v 
o.8o 2 . J I I JO I I S v 
o.8 I 2 . 29 I JO I I S v 
o.n 2 . 5 8 I JO I I S v 
o.n 2 .47 I 3 5 I I S c 
0.76 2 .40 I 40 1 30 M 
o. n 2.J6 I JO I 20 M 

0.78  2 .37 12 5 I I S M 

0.82 2 .0I I JO I 20 M 

0.82 2 .32 I 3 5  I I S M 

0.82 2 .26 I 3 5 I I S v 
o. 83 2 . 2 2  I 3 5 105 M 

o.8I 2 .07 I 40 120 M 

0.84 2 . I O  I 3 5 I I 5 v 
0.82 2 . 1 1  I 30 I 20 M 

o. n 2 -40 I 2 5 I 20 M 

o. 8 4 . . ,. 
0.79 2 .30 I JO I 20 

0 · 7 3 2.0 1 

' = H olotype as drawn by KUMMEROW ( I 924, PI. 20, Fig. I 2); possibly an i nterna! 
mould, cf. below. 

The identity of the present specimens with Primitiella procera KUMME
ROW may scarcely be doubted. KUMMEROW's  side view drawing of the species 
is not quite in  agreement, hut the drawings from ventraJ and anterior views 
agree weil with the appearance of the present specimens. The lack of agreement 
mentioned comprises rnain i y the f act that KUMMEROW's  specimen is not pinched 
posteroventrally. This feature is less d istinctly developed in  interna) moulds 
than in  carapaces. KUMMEROW's specimen seerus to be an interna) mould and 
he may have overJooked the pinching. Furthermore, the posteradorsal angle 
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o f  his specimen is different from that o f  the present ones, and the position of 
the central rnuscle spot is also different, bu t owing to my experience of this 
species I th ink these discrepancies are due to a slight error in  the drawing 
by KUMMEROW. A consequence of the fact that the posteradorsal angle of 
KUMMEROW's specimen rnay be too !arge is that  the dorsal margin has be
come proportionally sarnewhat shorter than that of the present specimens 
and the free margin proportionally sarnewhat longer ; otherwise there is 
good correspondence between KUMMEROW's  specimen and the present ones. 

Description. Carapace of moderate or rather !arge size, sarnewhat elon
gated ; right val ve overia ps the left on e al o ng ventraJ margin and along ven
traJ parts of anterior and posterior ones. 

Dorsal margin straight and Iong ; anterior margin regularly rounded, 
posterior one straight or slightly concave i n  the dorsal part and broadly 
convex in the ventral ; ventraJ margin slightly convex. 

Anterodorsal angle rnore obtuse than the posteradorsaL 
Carapace about equally h igh in  anterior and posterior parts ; anterior 

part distinctly broader than posterior .  
Carapace forms an angle ( Umbiegungskante) Conforming to anterior and 

ventraJ rnargins,  separating anterior and ventraJ areas from the rest of the 
carapace (this angle very distinct in interna! rnoulds) ; angle acute ante
riorly where a very sl ight protrusion is formed over ventraJ part of anterior 
margin, hut obtuse ventrally ; augled area proj ected backwards in a very 
short process (generally scarcely discernible in interna! rnoulds) . 

Carapace between the angle and the dorsal margin rather flat; most 
gibbous part j ust at the angle and near the rnidlength or slightly posterior 
to the rnidlength ; surface samewhat con ca ve in front of i t , and very slightly 
concave or plane behind it (these parts distinctly concave in interna! moulds) ; 
surface gently sloping to dorsal and posterior margins .  

Surface between the angle and the dorsal area pitted in  two fields : on e 
anterior and one posterior, both situated rnainly in  the ventraJ half of the 
carapace (a few scattered pits just ventraJ to the central rnuscle spot j oin 
the t wo fields) ; in the anterior field are about 20-2 5 pits, i n  the posterior 
about 25-30 ; those in  the anterior field are slightly larger and rnore dis
tinct than those in the posterior; in  the carapace the pits are rounded 
and partly sarnewhat elongated , thus resernbling cuneiforrn characters, the 
"arrows" painting anteriorly and posteriorly resp . ;  in interna! rnoulds the 
pits are invariably rounded and decper than those of the carapace ; in 
transverse seetians of the carapace it is seen that the pits are funnel-shaped, 
the broader part generally directed inwards : they possibly contained sen
sory bristles ; non-p itted parts of the surface smooth . 

Muscular attachments generally not visible externall y ;  in intern a! moulds, 
an indistinct and rounded central rnuscle spot discern ible just in front of 
the rnidlength and dorsal to the rnidheight .  
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Valves prismatic ; they are often very thick ventrally. 
Occurrence. East Prussian drifts of unknown origin (KUMMEROW I 924, 

p .  4 I 9) ;  Sweden : lower Ordavieian: upper part of stratum G and lower 
part of stratum R l f (from about 0 .8  m below G!Rl l to about 1 .0 m above 
this boundary) at Leskusänget, Gulleråsen , Bom-Dådran , Rävanäs, Silver
berg II, and Röj eråsvägen , in Dalecarlia. 

Pinnatulites microrugosa n. sp. 

PI. IV, Fig. r 3· 

This type is represented by one specimen only. The type is very char
acteristic ,  however, and hence I describe it  as a new species. 

Derivation of name. microrugosa alludes to the fact that the surface 
is minutely rugose for the most part. 

Holotype. The type shown in  PI. IV, Fig .  I 3  is holotype (P. I .  U.  No.  
ar .  os . 2 8  I ) . 

Locality of holotype. Leskusänget, in Dalecarlia, Sweden. 
stratum of holotype. Lower Ordavieian : upper part of stratum G (about I . o  m bel o w the boundary G/R J J). 
Material. One valve, samewhat imperfectly preserved in  the dorsal 

corners. 

N o .  L 
ar. os. l 

2 8 1  I . l 4  

Dimensions. 

o.68 1 o.6 s l I .oo l 2 .04 1 1 o.6o l o. 57 1 o.88 1 2 .04 1 1 2 5 l 1 20 l V 
Diagnosis. Pimzatulites of moderate size ; ventraJ region angled conform

ing to the ventraJ marg in ,  and protruding over the margin ; its posterior 
part slightly pin ch ed ; surface min ute! y rugose. 

Affinities. The species may not be confused with other Pinnatulites 
species. It is samewhat reminiscent of P. tumida n .  sp.  hut is different in  
several respects (cf. p .  203) .  

Description. Carapace moderately !arge ; s ince only one valve was ·ob
served, it is not known whether or not the carapace is equivalved . 

Dorsal margin straight and presurnably Iong ;  anterior margin seems to 
be samewhat more rounded than the posterior ; ventraJ margin moderately 
con v ex. 

Anterudorsal angle seems to be samewhat more obtuse than the pos
teradorsaL 

Carapace of  about equal height i n  anterior and posterior parts ; i t is 
distinctly broader in the anterior end than in the posterior. 

VentraJ margin concealed by an angled (carinoid) protrusion of the ven-
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tral region ;  i t r uns parall el to the greater part of the ventraJ margin ; i ts 
edge is slightly acute, in  the posterior part somewhat pinched. 

Area between the carinoid edge and the ventraJ margin broad and plane ; 
region between the edge and the dorsal margin flattened ; surface sloping 
very gent! y to dorsal margin and to the dorsal part of posterior margin ; 
to the ventraJ part of posterior margin sloping more steeply, to the an
terior margin very steeply. 

Surface of the region between the carinoid edge and the dorsal margin 
smooth in the central part, otherwise minutely but distinctly rugose ; area 
between the edge and ventraJ margin smooth . 

Occurrence. Lower Ordavieian : upper part of stratum G (about I .o m 
below G/R Il) at Leskusänget, in Dalecarlia, Sweden . 

PinnatuTites tumida n .  sp .  
PI. IV, Fig. 1 6. 

Only one carapace of the present type was observed , but since it Is 
very characteristic it is described as a new species .  

Derivation of name. tumida alludes to the slightly swollen carapace . 
Holotype. The type shown in  PI. IV, Fig. 16 is holotype (P. I. U. No. 

ar. os. 2 82) .  
Locality of holotype. Gulleråsen , in  Dalecarlia, Sweden.  
Stratum of holotype. Lower Ordavieian : upper part of stratum G (about 

0 . 7  m below G/R Il) . 
Material. One carapace, slightly damaged at the dorsal corners. 

Dimensions. 

N o . , L l H l G l D M l F M Il � l � l� l �l Å ant l Å post l :ae;k 

a�.
8�5· 1 o.8 1 l 0. 5 6 1 0- 49 1 o.65 1 r.68 11 o. 69 1 o.6 1 l o.8o l 2 . 5 9 1 1 30 l 1 1 5 l C 
Diagnosis. Pinnatulites of rather small size ; carapace slightly tumid and 

proportionally short and high ; ventraJ region swollen , that of the left valve 
concealing the ventraJ margin ; surface minutely rugose, rugae directed 
longitudinally. 

Affinities. The species is scarcely confusable with other Pinnatutites 
species. It is samewhat reminiscent of P. micr01'ugosa n. sp.  but they are 
distinguishable in that P. tumida is proportionally shorter, h igher and 
samewhat tumid ; furthermore, the ventraJ region is different in that the swol
len part of P. microrugosa is proportionally shorter and edged throughout 
its length ( in  P. tumida i t  is rounded ) . 

Description. Carapace rather small ; ventraJ overlap not definitely ascer
tained. 

Dorsal margin seerus to be straight or slightly convex, and Iong ;  anterior 
and posterior margins regularly rounded, ventra one moderately convex. 
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Anterodot·sal angle seerus to be samewhat more obtuse than the pos
teradorsaL 

Carapace rather h igher in the anterior part than in the posterior. 
Carapace samewhat tumi d ;  surface sloping rather gently to dorsal , an

terior, and posterior margins ; ventraJ region swollen ; valves a l ittle differ
ent in some respects : left valve more swollen ventrally than the right, so 
that the ventraJ margin is concealed, which is not the case as regards the 
right valve ; posterior part of the swollen ventral region slightly pinched 
in  left valv e . bu t distinctly in  the righ t ;  posterior area mo re flatten ed in 
the right valve than in  the left. 

Surface minutely rugose ; rugae wrinkled and running mainly longi
tudinally ; ventraJ area smooth ; muscular attachments not observed .  

Occurrence. Lower Ordovician : upper  part of stratum G (about 0.7  m 
below G/R II) at Gulleråsen, i n  Dalecarlia, Sweden . 

Survey of the dimensions of Pinnatulites. 
Owing to the fact that 2 of the 3 Pinnatu/ile s species are represented by 

only one specimen each (also none of  them quite perfectly preserved) , the 
following data may not be very representative.  The table indicates , however, 
that as a rule the dorsal margin is Iong, and that the anterodorsal angle is 
samewhat more obtuse than the posteradorsaL It appears that P. procera 
is proportional ly low and slightly gibbous, whereas P. tumida is propor
tionally h igh and rather gibbous ; P. microrugosa takes an intermediate 
position in these respects. 

P. procera 

P. micro· 
rugosa 

P. tumida 

l Num-1 l l 
ber L H l G 
1 7  1 . 1 0 0.6 1 0-48 

I 1 . 1 4  0.68 0.6 5 

I o. 81 0. 5 6 1 0.49 

I D M I F M Il H l -L 
0.87 2 .02 [l 0. 5 5  

1 .00 2 .04 ! o.6o 
l 

o.65 I .68 ' 0.69 

G \ DM I F M I l L � D M 1\ ant 1\ post 

0-44 0.79 2 . 30 l 1 30 1 20 

0.88 0. 5 7  2 .04 l 1 2 5 1 20 

l o.6 1 o.8o 2 . 5 9 1 30 1 1 5 Me an o.6r l o. 5 4 1 o.8 2 1 2.3 1 l 1 30 l 1 20 l 

Family Prt'mt'tt't'dae ULRICH and BAssLER 1923. 
Diagnosis. ULRICH and BASSLER 1923, p .  297 .  
Discussion. The  taxonomy of  th is family has been extensively discussed. 

Different opinions have appeared both as regards its range and the grouping 
of i ts genera to subfamilies. 

Originally, 23 genera were referred to Primiti idae ; 5 of them were 
group ed in a subfamily (Eurychil ininae) . The remain ing 18 genera+ 2 others 
were grouped in the subfamily Primitiinae by BASSLER and KELLETT 1934 . 
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BOUCEK , in 1936, detached 6 (possibly 8) genera from Primiti inae (the 

subfamil ies Bollinae and Aechmin inae) . In the same year, SWARTZ revised 
Primitiidae. He proposed 3 new famil ies to be erected (Drepanellidae, Acrono
tellidae and Primitiopsidae) and classed Bursulel!a. ]ONES as a provisional 
member of the family Leperditellidae. "Eurychilina. and i ts all ies" were trans
ferred to Beyrichiidae. The rest constitute the family Primiti idae emend. 
(Primitia, Primitiella, Haploprimitia, Laccopritnitia, Eztprimitia, Ha!liel!a, 
Hallatia, Pyxiprimitia, and Milleratia ; provisionally :Jonesites and Hippa are 
referred to this family) . 

These taxonomical proposals were partly accepted and modified by KA Y 
( 1940) and SCHMIDT ( 194 1 ) .  

According to KAV the family Primitiidae i ncludes the following subfamilies: 

Primiti inae ULRICH and BASSLER 1923: Primitia, Laccoprimitia, Haplo
primitia, Conchoprimitia. 

Eurychi l in inae ULRICH and BASSLER 1923: Eurychilina, Euprimitia, 
Halliella, Hallatia, Parabolbina, Winchellatia, Apatocldlina. 

Dilobell inae KAV 1940 
Bollinae BouCEK 1936 
Aechmininae BOUCEK 1936 

The genera Primitiopsis and Primitiella, according to KAV, constitute the 
family Primitiopsidae. 

SCHMIDT transferred some of the genera originally referred to Primiti idae 
ULRICH and BASSLER to the families Hollinidae ScmviiDT 194 1 (SWARTZ 
1936 emend. ) and Drepanellidae SCHMIDT 194 1 (SwARTZ 1936 emend. ) . He 
also transferred 2 genera (Mooreina and Monoceratina) to the family Cytheridae 
as partly proposed by earlier authors. According to ScHMIDT's opinion ,  th e 
family Primit i idae comprises 3 subfamil ies :  

Primiti inae BASSLER and KELLETT 1934: Primitia, Haploprimitia, Ecto
primitia, Eztprimitia, Primitiel!a, and,  among a few taxonomically u ncertain 
genera, Conchoprimitia. 

Eurychi l ininae ULRICH and BASSLER 1923 (SCHMIDT, l ike SWARTZ 1936, 
excludes Parabolbina and adds Mirochilina BOUCEK 1936 i n  accordance to 
BOUCEK 1936). 

Primitiopsinae (SVARTZ 1936) . 
According to my opinion , Prim iti idae consists of only two subfamilies: 

Primitiinae and Primitiopsinae. Eurychi l in inae and the new subfamily Eupri
m iti inae, now proposed, are referred to Holl in idae.  

P r i m i t i i n a e .  
ULRICH and BASSLER, in  the  description of  the species belonging to  this 

subfamily, paid special attention to the development of the sulcus and th e 
marginal zone. BoUCEK attached particular importance to the appearance of 
the dorsal margin and the dorsal corners. All those characters have to be 
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considered, but I think that greater importance should be attached to the 
appearance of the free marginal zone than ostracologists in  later times seem 
to h ave been inclined to give. 

The Primiti inae genera are, i n  typical cases , different in  several characters, 
but in many individuals these differences are not very distinct and it is there· 
fore sometimes difficult to perform correct generic determinations of small 
collections. The depressed border along the free margin which is typical for 
Primiiiella and Laccoprimitia is ,  for i nstance, mostly indistinct and often not 
preserved at al l .  The appearance of the sulcus is rather variable in  the same 
species .  In Primiiiella brevisulcata n. sp. i t  is generally a short, moderately 
broad, and rather sh allo w depression ; sometimes i t is very shallow and unde
fined ; sometimes one may discern specimens with a narrow and samewhat 
slit-like sulcus. Concerning the appearance of the sulcus, these last-mentioned 
specimens resemble Haploprimitia, but they are different from this genus i n  
having a depressed border along the  free margin and in  having distinct 
dorsal angles. 

Laccoprimitia, having like Primiiiella a depressed border along the free 
margin ,  is different from Primitiella mainly in having a p it-like sulcus, but  
sometimes the sulcus is slightly dorsoventrally elongated , which might cause 
confusion with Primitiella. 

As mentioned a bov e ,  KA Y referred Conehoprim i tia ÖPIK to Primitiinae ; 
SCHMIDT is samewhat uncertain in  this respect. I am of the opinion that 
Conchoprimitia ÖPIK is heterogeneous and that it should be div ided (cf. p. 149). 
The sulcate species are proposed to form a new genus, Conchoprimites, which 
is classed in the subfamily Primitiinae. Conchoprimitia emend. and the new 
genus Conehoides are referred to the family Aparchitidae. 

The following Primitiinae genera are represented in  the present material : 

Primiiiella ULRICH I 894 
Ectoprimitia BoucEK 1936 
Haploprimitia ULRICH and BASSLER 1923 
Laccoprimitia ULRICH and BASSLER 1923 
ConchojJ1'imites n .  gen . 

P r imi t i o p s i n a e . 

SWARTZ (1936) proposed that Primitiopsis should form the monotypic 
family Primitiopsidae. KAV (1940) added the genus Primitiella. 

Distinctive for this subfamily (resp .  family) are "the weil marked dimorphic  
terminal flanges" (SwARTZ 1936, p .  555) . The terminal space formed by these 
flauges is situated anteriorly. Spaces of this kind certainly did not serve as 
brood chambers . In fact, such structures have been observed in different species 
of Mesozoic and recent genera, for instance Cltlamydotheca rudolphi TRIEBEL 
(TRIEBEL 1941, PI. 13, Fig. 150) and Cypris pubera 0. FR. MDLLER (SARS 
1925, PI. LI) . The wall between the anterior chamber and the main cavity 
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of the carapace is the margin of the larva! carapace ; in adult specimens it 
is also traceable along the ven traJ margin .  According to FASSBINDER ( 1 9 1 2) ,  
i ts anterior part is  displaced proximally during the ontogenesis ; it serves as 
the real anterior margin of  the adult carapace. 

As Iong as this anterior terminal chamber was suggested as a brood 
chamber of special type, i t mig h t be considered a ch araeter of h igh taxonornie 
value.  But, since it  has appeared that, in fact, it  is not a brood chamber but 
a structure which in recent and geologically later types is rather common, 
there may not be reason to give i t  a greater importance than as a detail of 
generic character. The genus is distinguished by this character and by the 
fact that the valves are "borderless with sharply defined but small , deep, 
subcentral pit ,  and reticular ornament" (diagnosis by ULRICH and BASSLER). 
The genus is so different from other Primitiidae genera that it may be ap
propriately classed in a special subfamily. 

The affinity between Primitiopsis and Primiiiella as suggested by KA Y 
(1940) is not proved. He stated that Primiiiella is "probably dimorphic, 
anterior lobe ,  depressed in the male form, rising anteriorly in the female to 
form thickest part of valve" ( 1 940, p .  262) .  In fact, KAY's "anterior lobe" is 
the posterior and thus not comparable with the chambered anterior part of 
Primitiopsis. Furthermore , be has not, as a matter of fact, observed any 
terminal chambers in Primitiella. Obviously, KAv's proposal to class Primi
tiel/a in Primitiopsinae is to be rej ected . 

Subfamily P r i m itiinae BAssLER and KELLETT 1934. 
Diagnosis. SCHMIDT 1 94 1 ,  p. 2 5 .  
Discussion and rem arks. Cf. a b o  v e  p .  20 5 .  

Genus Primitiella ULRICH r894. 
Genotyp e. Primiiiella eonstricia ULRICH 1 894. 
Occurrence. Ordovician-Devonian . 
Diagnosis. The original diagnosis is only slightly emended by later 

authors, for instance by BONNEMA ( 1 909) , who showed that the carapace is 
not equivalved. Later authors (e .  g .  ULRICH and BASSLER 1 92 3 ,  BASSLER and 
KELLETT 1 934, and KAV 1940) say that it is equivalved.  

Discussion and remarks. In the present material, the "broad and unde
flned median depression" is samewhat differently developed within the same 
species: sometimes it is very short and shallow, sometimes i t  is rather Iong 
and distinct ;  intermediate types are the most abundant. As a rule ,  the anterior 
part of the sulcus i s  deeper ,  owing to the fact that its an terior margin is 
steep but its posterior margin gently sloping. Generally a low but distinct 
presulcate node is present (th is is p ractically always visible in interna! moulds). 
In the ventral part of the depression , the central muscle spot is often dis-
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cern ible. It may also be mentioned that the depressed zone along the free 
margin is often imperfectly preserved. Generally it is very narrow, usually 
giving the impression that the free marginal zone is shallowly channelled .  
Furthermore, the anterodorsal angle seems invariably to be more obtuse than 
the posteradorsaL 

Primitiella resemb!es hctoprimitia BoucEK and Laccoprimitia ULRICH and 
BASSLER in ha ving a depressed free marginal zone, but in typical cases,. the ir  
sulc i  are clearly different: those of  hctoprimitia are slit-like as in Haploprimitia, 
and those o f  Laccoprimitia are pit-l ike. 

The genus seems to comprise somewhat more than 40 species . The fol
lowing tabular survey gives an idea of their distribution (data from BASSLER 
and KELLETT 1 934 [revi sed j , BOUCEK 1 936 ,  SWARTZ 1 936,  ÖPIK 1 93 7, KAY 
1940, THORSLUND 1 940, and SCHMIDT 1 94 1 ) .  

Europe l N. America l Australi a 

l 
Devonian 5 4 l 9 
Gotlandian 4 3 I 8 
Ordavieian l !2  ! 2  24  

l l 21 l 19 l I l 4 1  
--· 

One species, reported only as Lower Paleozoic, is known from Asia. 
CHAP:\fAN ( 1 920) thinks that he has recogn ized in  Australia one European 
species and one species which is reported both from Europe and America. 

All the tabulated Ordavieian species except two, which are only reported 
as Ordavieian (P. conzuta KUM!VIEROW and P. umbilicata KUMMERow), are 
Middle Ordovician . About half of them were found in England and Estonia, 
and the rest in  North German drifts , and in  Bohemia and Sweden. 

Lower Ordavieian species do not seem to have been known,  the Lower 
Ordavieian Frimitid/a glauconitica KUMMEROW having been referred to Cou
clwprimitia (ÖPIK 1 93 5 ) , i .  e. Conehoides n .  gen . 

In this paper 5 Lower Ordavieian Primitiella species are described . 

Primitiella brevisulcata n .  sp .  

PI. I V ,  Figs. 1 7-22 and PI. V ,  Figs. I and 2 .  

This speci es is rather variable in certain respects. The mutual differences 
are not !arge, and usually there are intermediate types. All the specimens 
occur in  a rather restricted vertical zone on both sides of R l/G. 

The aberrations may be mainly due to individual variation . A few 
differently developed characters ma y be sexually bound. Characteristic aberrant 
types are described separately. 
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Derivation of name. brevisulcata alludes to the generally shallow and 
short sulcus. 

Holotype. The type shown in PI. IV, Fig. 1 7  is holotype (P. I .  U. No . 
ar. os. 2 8 5 ) .  

Locality of holotype. Leskusänget, in  Dalecarlia, Sweden . 
stratum of holotype. Lo w er Ordavieian : lower part of stratum G (about 

0 . 8  m above R 1/G). 
Diagnosis. Primitiella of about median size, subparallelepipedic in out

li n e ;  depressed free marginal zone very narrow and partly concealed by 
protruding parts of the free margi nal area ; sulcus short and shallow ; pre
sulcate n ode tuberculoid and small bu t generally rather distinct; surface smooth . 

Affinities. Besides the present one, there are 2 other Lower Ordavieian 
species known which are smooth : P. dibulbosa n. sp. and P. sp. A (sine nomine) . 
The former is distinguishable in having two distinctly swollen spots at the 
posterior end of the carapace. The latter has a very shallow sulcate depression ,  
and the presulcate node is extremely low ; furthermore, the valves are more 
depressed than in P. brevisulcata, except in the ventral area. In P. brevisulcata, 
the sulcus is rather variably developed and among shallowly sulcate types 
of this species there are specimens (ab. obscura) which are remin iscen t of Primi
tieila sp .  A in this respect. Others also resemble this species in having a low 
presulcate node. However, these characters are scarcely so slightly developed 
as in  Primiiiella sp . A, nor are the valves so flat. 

The main type. 
PI. IV, Figs. 1 7  and 1 8. 

Type. This type includes the holotype (P. I. U. No.  ar. os .  285 ) . 
Locality and stratum of type. Cf. above. 
Material. 1 4 5  valves from 7 localities ; a few specimens with slightly 

elevated ventral part of sulcus classed in this group (cf. ab. maculata, p. 2 1 2) .  
Description. Carapace moderately !arge ; since only separate valves were 

observed, it  could not be determined whether or not it  is equivalved. 
Dorsal margin straight and rather Iong ;  anterior margin more curved than 

posterior one ;  ventral margin slightly convex (median part sometimes practi
cally straight) . 

Anterodorsal angle more obtuse than posterodorsal. 
Carapace moderately arched, posterior part more than anterior ; posterior 

end {especially i ts posteroventral part) swollen and protruding over the corre
sponding section of free margin ; also parts of ventral area swollen ; a narrow 
free marginal zone depressed , forming a very narrow horder, partly conccaled 
by protruding parts of the free marginal area ; surface gently sloping to 
dorsal margin ,  free marginal zone steeply sloping. 

Sulcus situated mainly dorsocentrally, and distin ctly in front of the mid-

14-48705 Bull. o f  Geol. Vol. XXXIII 



2 1 0 

No.  l L l H l G l D l\[ l 
ar. os. 0 .73 7 87 0.42 0.3 5 0. 5 6 

as. os. 0.6 7  2 8 5 O.J7 O .J] 0-51 

ar.  os. 0.67 0.36 0.30 0- 49 298 
ar. os. 0.67 0·3 5 0.35 o. s s  300 
ar. os. 0.66 294 0 .35  0 .33 0-47 

ar. os.  0 .65 0 . 3 5  0.3 5 0-47 296 
ar.  os. o.6;  0 .35 0.3 5 o. s r 30 1  
ar. os. o .6s  0·35 0.34  0 -47  303 
ar. os. o .6s  0 .3;  0.30 0. 5 I 283 
ar.  os. 0.64 0.37 0.35 0-4 7 29 1 
ar. os. 0.64 299 O.JJ 0.30 0-47 

ar. os. o.63 286 0.3 5 O.JO 0.49 

ar. os. o .63 290 0 . 3 5  O.JO 0.44 

ar. os. o.63 2 89 0.3 J O.J I 0.49 

ar. os. o.63 O . J J  0 .28  0-4Ö 295 
ar.  os. o.63 0.30 0 .28  o.  s ! 284 l ar. os . o.6o o . J s 0. 33 0-47 293 
ar. os. o.6o o . 3 s  O. JJ 0-48 302 
ar. os. o.6o 297 0.33 O.JO 0- 44 

ar. os .  0 . 5 8 288 0. 3J  O .J3 0.42 

ar. os. 0. ) 2  2 87 0.30 0 .28  0.4 1 

ar. os .  
2Q2 0 - 49 0 .28  0 .23 0 .37 

0 , 4 2 o.J s o.s 6 l M ean o. 6 J  0 .35 O .J l 0-47 
0.28 0 . 23 0 . 3 7  

I V  AR HESSLAND 
Dimensions. 

F M I l H 
L 

! .42  

I.2J 
I . 2 8  

! . 2 5  

! .2 I 

1 . 2 5  

I . J 8  

1 . 1 8  

! . ! 8  

1 . 23  

I .  I 4 

1 . 1 6  

1 . 1 4  

! .07 

1 . 1 4  

!.09 

1 . 1 4  

!.07 

1 . 1 4  

1 .02 

0.93 

0. 5 7 

o .ss 
0. 5 4  

0. 5 2 

0. 5 3 

0. 5 4 

0. 5 4 

0 .5 4 

0. 5 4 

o. s 8 

0. 5 2 

o. s 6 

l o. s 6 

1 1 0. 5 2 

o. s z 

0-48 

0. ) 8  

o. s 8 

o. s s  

0. 5 7 

o. s 8 

l G 
-

L 

0.48 

049 

0.4 5  

0. 5 2 

0. 5 0 

0. 5 4 

0. 54 

0. 5 2 

0.46 

o. s s  

0-47 

0-48 

0-48 

0.49 

0-44 

0-44 

0- 5 5  

0· 5 5  

o. so 

0. ) 7  

0. 5 4 

l D M l F M l l l Re-
L D M 1\ an t 1\ post mark 

0. 7 7  2 . 5 3  1 4 5  1 2 5 v 
0.76 2.79 I45 I20 v 
0- 7 :1 2 .61 1 4 5  1 2 5 v 
0.82 2 . 2 7  1 40 1 20 v 
0.7 1 2 . 5 7  1 50 1 30 v 
0. 72 2 .66 1 4 5  1 20 v 
0. 78 2 .04 ( ! 40) 1 1 5  v 
0. 72 2 . 5 I 1 40 1 2 5 v 
0. 7 8 2 . 3 1 1 40 1 20 v 
0. 7 3  2 .62 1 40 1 20 v 
0.73 2 .43 1 40 1 2 5 v 
0.78  2 .37 1 40 1 2 5 \' 
0.70 2 . 5 9  1 40 l JO v 
0. 78 2 . I 8  1 40 J I 5 v 
0.7 6 2 . 5 3 1 40 1 20 v 
o. 8 1 2 . 1 4  1 3 5  1 20 v 
0. 7 8 2-43 1 45  1 20 v 
o.8o 2 . 2 3  1 4 5 1 20 v 
0.73 2 . 5 9  1 50 !JO v 
0. 72 2 .43 1 3 5  1 1 5 v 
0. 79 2 . 2 7  ' 45  1 2 5 v 

0.9 1 0- 5 7  0-47 1 0. 7 5 2 - 46 1 4 5 1 2 5 v 
1.42 I l o.s B 

1 . 1 6 1 1  o. s 6 
o,9 1 0 , 4 8 

0 - 5 7 

o. so 
0 4 4 

o. B z  2 · 79 

0. 7 ; 2 -44 1 40 1 2 5 
0 . 70 2. 04 

l 
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length ; i t is short and shallow (its anterior part more distinct than its posterior 
owing to the fact that its anterior margin is more steeply sloping than its 
posterior) ; its ventraJ part sometimes deepest, in interna! moulds the 
rounded central muscle scar is discernible in this spot (in a few specimens 
it is also discernible externally, cf. ab. maculata, p. 2 1 2 ) . In interna! moulds, one 
may sometimes also discern scars of the dorsal muscle group and, in front 
of the presulcate node, scars of the antennal and mandibular muscles. 

Presulcate node small and tuberculoid (very characteristic of this species) . 
Surface smooth. N o tes on the larv al development. 
The table on p .  2 I o comprises adult specimens and mainly later larva! 

stages . There is a rather close mutual similarity as regards the proportions 
and the dorsal angles. 

Some few younger stages were also observed and two of them were in 
such a state of preservation that they could be  measured . 

N o. l L l H l G 
ar. os . l 0- 4 I 0.23 0.2 3  3 1 5 
ar. os . l 0. 2 7  o. I 5 O . I 9 3 1 6  
Mean l 0.34 l 0. 1 9  l 0. 2 I  

Dimensions. 

l D M l F M I l � l � 
1 :  

0.34 0 7 4 1 1 0 5 6 0. 5 6 

0.2 1 0.4 5 l O. ) I o.6o 

D M  F M Re-' l l l l 
l -r::- DM 1\ ant 1\ post ! mark 

l o.8 5 2 . I 7  I 2 5  I I 5 v 
o.87 1 .96 I I 5 I 2 5 l v 

l 0.28 l o.6o : 1 o. 54 1 o. 5 8 1 o.86 1 2 . 07 l I 20 l I 20 l 
A comparison between this table and that on p .  2 I O  indicates that the 

young larva! stages have a proportionally longer dorsal margin .  Furthennore, 
it seems tbat the free margin is shorter in  the very young stage (specimen 
No. ar. os. 3 16) and as i f  this one is also proportionally more gibbous .  The 
height seems to be proportionally rather eonstant in all stages. The antero
dorsal angle in the young stages is different from those of later stages in 
being less obtuse (it seems as i f  this angle should diminish in younger and 
younger s tages) ; the posteradorsal angle seems to be rather eonstant in all 
s tages . 

Furthermore, i t  may be noted that, in the young stages , the sulcus is 
extremely shallow (scarcely discernible) and that the presulcate node is not 
developed at all .  The difference in arebing of anterior and posterior parts 
of carapace is clearly visible as in adult specimens and later larva! stages , 
but it is not so pronounced. 

Occurrence. Lower Ordovician : upper part of stratum R l and lower 
part of  stratum G (from about 0 . 2  m below R l/G to about 1 .4 m above 
this boundary) at Leskusänget, Gulleråsen , Röj eråsvägen , Rävanäs,  Granmor, 
Stenberg, and Silverber.g, in Dalecarlia ,  Sweden .  
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ab . maculata. 
P I .  IV, Figs.  1 9 , 2 1 ,  and 2 2 .  

Derivation of name. maculata alludes to a rounded raised spot in the 
ventraJ end of the sulcus. 

Type. A characteristic type  is shown in PI . IV, Fig. 22 (P. I .  U. No. 
ar. os .  305 ) .  

Locality of type. Leskusänget, in Dalecarlia ,  Sweden . 
Stratum of typ e. Lower Ordavieian : lower part of stratum G (about 

0. 8 m above R l/G) . 
Material. 3 3  valves from 5 localities. 

l l l N o. L l H G 

ar. os .  o .67 0.38 0.3 7 306 
as.  os.  0.66 0.35 0.33 304 
ar. os .  0.64 0.3 5 0 .35 307 
ar.  os .  0.64 309 0.38 0. 3 3  

a r .  os. 0 .28  308 0.62 0.3 5  

ar.  os.  o.62 0· 3 5 0 .29 3 1 0  
ar. os .  

o.6o O.J5 O.JO 305 
0 . 3 8 0 , 3 7 

Mean 0.64 0.36 0.32 
0 . 3 5 o . :z S  

I D M I  
l 0-47 

0-49 

0-48 

0-47 

0-44 

0.44 

l 044 

0· 49 

0.46 
0 . 4 4  

Dimensions. 

l ! H F M L 
! .35 0. 5 7 

I . I 6  0. 5 3  

I . I 4 0. 5 5  

! . 23 0. 5 9 

I . I 6 l 
' 0. 5 8 
l 

1 . 1 6 ! 0. 5 8 
l 

I.I4 j o.s8 

· " Il · "  I . 1 9 0. 5 7 
l: , I 4  0 . 5 3 

l G 
-L 

0. 5 5  

0. 50 

0. 5 5  

0. 5 2 

0-4 5 

0.4 7 

o .so 

o . s : 

o. 5 1 
0. 4 5 

I Dt l 
0.70 

0. 7 4  

0. 7 5 

0.7 3  

0.7 1 

0. 7 1 

0.7J 
Oo 7 5 1 0.72  
0 , 70 l 

F M l l l Re· D M Å ant
, 
Å post mark 

2 . 8 7  1 4 5 1 20 v 
2 .3 7  1 40 1 20 v 
2 . 37 1 45 I I 5 v 
2 . 6 1  1 40 1 20 v 
2 . 63 1 40 1 2 5 v 
2 .63 1 45 1 2 5 v 
2-59 I45 I25 v 

2.87 

2 . 5 8 1 4 5 1 2 5 
2 3 7  

Remarks. Identical with the main type of Primitiella brevisulcata, except 
that there is a rounded raised spat (a macula) in  the ventraJ end of the 
sulcus ; outline of  maeula imperfectly circular or broadly luneiform {convex 
part turned towards the dorsal margin). A few specimens referred to the main 
species have slight traces of a rounded maeula in the ventraJ part of the sulcus. 

The maeula is certainly not a ch araeter of specific val u e :  the remaining 
characters of the carapace and i ts dimensions are practically identical with 
those of the main type ;  additionally, the types occur in the same restricted 
vertical zone .  It may indicate a subspecies or a sexual dimorphism . They 
can scarcely be due to individual variation , since there is a broad difference 
in distinctness between them and the slight traces of a maeula which are 
discern ible in a few specimens classed among the main type.  
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Occurrence. Lower Ordavieian : upper part o f  stratum R l and lo w er 

part of stratum G (from about 0 . 2  m below R l/G to about 0 . 8  m above 
this boundary) at  Leskusänget, Stenberg, Granmor, Rävanäs, and Gulleråsen , 
in Dalecarlia, Sweden. 

a b .  obscura. 
PI .  V, Fig. r . 

Derivation of name. obscura alludes to the very shallow and indistinct 
sulcate depression .  

Type. A characteristic specimen is  shown in PI .  V, Fig .  I (P .  I .  U. No .  
ar .  os .  3 1  1 ) . 

Locality of type. Leskusänget, in Dalecarlia, Sweden . 
Stratum of type. Lower Ordovician : m iddle part of stratum G (about 

2.0 m above R 1/G) . 
Material. 2 valves from 2 localit ies .  

Dimensions. 

G l D M l F M il � l � l D t l � � 1 /\  an t 1 /\  post l �:;k 
0-37 1 °-49 1 r .3 s l l o.6o l o. s s l 0· 7 3 1 2 · 7 5 1 r 4 5 l r 2o l V 1 

Remarks. Similar to the ordinary main type of Primiiiella brevisulcata 
in  dimensions and in  general characters , but different in  that the sulcus is 
extremely shallow and indistinct, and that the presulcate node is  very minute. 

The type is samewhat reminiscent of Primiiiella indistincta ÖPIK. 
Apparently, with in Primiiiella brevisulcata there are marked tendencies 

to split the species population into new types, j udging from its great 
variability. Especially the sulcus and the presulcate node are very variable. 
In these respects the present type is strikingly different from the ordinary 
main type and, if represented in a small collection , it might have been 
described as a definite species. However, among the main type specimens 
there are a few which have a more shallow sulcus and a lower presulcate 
node than the maj ority. In these respects they take a samewhat intermediate 
position in relation to the present type, and,  hence, i t  may be most correct 
to consicler the present type an extreme in  the P. brevisulcata population.  
The fact that i t  is proportionally samewhat higher and more gibbous than the 
main type also argues for its ha ving d iverged considerably from the main type.  

Occurrence. Lower Ordovician : lower h alf of stratum G (about 0-4-2.0 m 
above R l/G) at Leskusänget and Stenberg, i n  Dalecarl ia ,  Sweden ; main type 
specimens of intermediate appearance as regards sulcus and presulcate node 
observed also in  other harizons ; thus a specimen rather resembling ab. obscura 
was found just above R l/G (Gulleråsen ) . 
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ab . linepunctata. 
(Specimen unfortunately lost before h aving been drawn. )  

Derivation of name. linepunctata alludes to a row of punctae on the 
carapace. 

Locality of type. Gulleråsen , in Dalecarl ia ,  Sweden . 
stratum of type. Lower Ordovician : lower part of stratum G (about 

0.3 m above R 1/G) . 
Material. One valve. 

ar .  os .  l o.6o l[ 0.33 308 j 

G 
0.33 

D M  

Dimensions. 

l , 1 1 H l G l D M l F M l l l Re-F M 
l L L L D M 

/1. an t /1. post m ark 

l 1 . 1 4 1 ! o. 5 5 1 o. 5 5 / o.67 i z .S5 1 1 45 l 1 20 l v 
Remarks. Chiefiy like the main type of Primiiiella brevisulcata ; presulcate 

node small but distinct, sulcus very shallow, however. It is different in having 
a row of punctae obliquely over the valve. 

The row of punctae is a very characteristic feature of this type. Since 
only one specimen was found, notbing is known about the permanence of 
the punctation . Since the specimen is otherwise very similar to P. brevisulcata, 
it may, for the present, be considered merely as an individual aberrant type 
of this species. 

Occurrence. Lower Ordavieian : lower part of stratum G (about 0 . 3 m 

above R l/G) at Gulleråsen , in Dalecarlia , Sweden . 

ab.  bituberculata; 
PI. V, Fig. 2 . 

Derivation of name. bituberculata alludes to the  two presulcate tubercles . 
Type. A characteristic species is shown in PI. V, Fig. 2 (P. I. U. No. 

ar .  os. 3 1  3 ) .  
Locality of type. Leskusänget, in  Dalecarlia, Sweden . 
stratum of typ e. Lower Ordavieian : lower part of stratum G (about 

1 .0 m above R I!G) . 
Material. One interna! mould .  

Dimensions. 

N o .  

a r .  os .  i 
3 1 3 : 

0. 54 1 0.29 l 0.27 1 
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Remarks. Similar to the main type of P. brevisulcata, except in  having 

a seeond (smaller) node in front of the presulcate node of the main type. 
Since only one interna! mould of this type was found , it  is not known 
whether the seeond node is visible also on the surface of the carapace. 
Nor is it  known whether this node is permanent. Thus, it  is not possible 
to decide the importance of such a character now. Since the interna! mould 
is identical with that of P. brevisulcata as regards remaining characters , I 
think it is appropriate, provisionally to consicler it an individual aberration 
of this species. 

Occurrence. Lower Ordavieian : lower part of stratum G (about I .o m 
above R 1/G) at Leskusänget, in Dalecarlia, Sweden . 

ab. paucituberculata. 
PI. IV, Fig. 20. 

Derivation of name. paucituberculata alludes to a small number of 
minute tuberdes in the presulcate area . 

Type. A characteristic specimen is shown in  PI. IV, Fig .  20 (P. I. U. 
No.  ar. os. 3 I 4) .  

Locality of type. Leskusänget, in  Dalecarlia, Sweden. 
stratum of type. Lower Ordavieian : lower part of stratum G (about 

I .o  m above R 1/G) . 
Material. 2 interna! moulds from 2 localities . 

l ar. os. , 0 6o l 3 1 4  . 0.3 5 

Dimensions. 

l 0. 29 1 0-44 1 u 6 j j o. s s l o.4s l 0- 7 3 1 2 .64 1 I 4° l r 2o l M 

Remarks. Similar to the main type of P. brevisulcata, except in having 
a few small tuberdes in front of the presulcate node (one of them is larger 
than the rest ; i t  seerus to earrespond to the anterior node of P. brevisulcata 
ab. bituberculata) . These small tuberdes were observed in  interna! moulds 
encrusted with limonite. \Vhether they are also visible on the surface of 
the carapace is not known . Since this type is very similar to the main 
type of P. brevisulcata and occurs in the same harizon as this one, it 
may be an individual aberration of this species . 

Occurrence. Lower Ordovician : lower part of stratum G (about o. 8- I .o m 
above R 1/G) at Leskusänget and Granmor, in Dalecarl ia, Sweden . 

Survey of the dimensions of Primitiella brevisulcata. To facilitate 
the study of the dimensions of Primitiella brevisulcata and the types which 
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are suggested aberrations of this species, the mean data are gathered in  the 
following table. For comparison the mean dimensions of 2 young larva! stages 
are also given . 

l Num-
1 l l I D M I F M I I H l G l D t l � � l A an t l A post ber L H G L l L 

ma m 
o.63 type 22 0.3 5 0.3 I 0.47 I . I 6 o. s6 o. so 0.7 5 2-44 J 40 I 2 5 

ab. 
o.64 0.36 0-46 2 . 58 maculata 7 0.32 I . I 9 0. 5 7 o. s i  0.72 I 45 I 2 5 

ab. o.67 0.37 o.6o obscura I 0.40 0-49 I .3 5 o. s s 0-73 2 .7 5 I 45 I 20 

ab. o.6o I . I 4 1 o .67 2 .8 5 linejmnctata I 0.33 0.33 0-40 o. s s o. s s I 4 5 I 20 

ab. bituber-
cula/a I 0- 54 0. 29 0.27 0-43 r .os o. s 4 o. so o.8o 2 -45 I 45 I I 5 

ab. jJauci- I o.6o 0.3 5 0.29 0-44 I . I 6 o. s 8 0.48 0.73 2 .64 I 40 I 20 tubercula/a l 
Mean o.6o 0.3 5 0.3 I  0-45 I . J 8 o. s7 0. 5 2 0.73 2 .62 I 45 I 20 

- - - - - - - - - - - - - - - - - - . . .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

young larva] 2 0-34 O. I 9 0 .2 I 0.28 o.6o 0. 54 o. s 8 0.86 2 .07 I 20 I 20 stages l l 

Primiiiella sp.  A (sine nomine) . 
PI.  V, Fig. I I .  

The species described below i s  most probably a definite species, different 
from other known species of Primitiella. However, only one specimen was 
found and its state of preservation is not so perfeet as to allow a holotype 
description .  Therefore, no name wil l  be given to this type before better 
preserved specimens are found.  In the present brief description i t  is called 
Primitiel!a sp. A .  

Type. The  only specimen known is  shawn in Pl. V ,  Fig. I I (P. I .  U .  
No .  a r .  o s .  3 20) . 

Locality of type. Stenberg, in  Dalecarl ia ,  Sweden . 
stratum of type. Lower Ordavieian : lawer part of stratum G (about 

0 .6 m abave R 1/G) . 
Material. One valve. 
Affinities. The species is remm1scent of indistinctly sulcate specimens 

of Primitiella brevisulcata (especially ab. obscura) ; i t is different in  that the 
ventraJ area is mare swallen and the rest of the valve somewhat more 
flattened. Furthermore , i t  is samewhat reminiscent of Primitiella indistincta 
ÖPIK. 
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Dimensions. 

l F M � � H l G l L L l D M l F M l l l Re----y:- D M 1\ an t 1\ post 
mark 

1
1 . 33 1 1 °·

5 7 1 °-49 1 o.78 1 z . s6 1 1 4° l 1 20 l V 

Description. Carapace moderately !arge ; since only one valve was found 
it could not be observed whether or not i t  is equivalved . 

Dorsal margin straight and moderate! y Iong ; anterior margin somewhat 
more round ed than the posterior on e ;  ventraJ margin sl ightly convex. 

The valve i nvestigated flattened, except in the ventraJ area which is 
somewhat s wo Ilen ; surface sloping steeply to the ventraJ margin bu  t gent! y 
to the others . 

A broad and extremely shallow sulcate depression may be discerned in 
front of the midlength in  the dorsocentral area : presulcate node not observed . 

Occurrence. Lower Ordavieian : lower part of  stratum G (about 0.6 m 
above R I/G) at Stenberg, in Dalecarlia, Sweden. 

Primiiiella dihulhosa n . sp.  
PI.  V, Figs. 7-10. 

This species comprises two types (IX and {J) , which are possibly sexual 
dimorphisms (cf. discussion below) . 

They are described separately. 
Derivation of name. dibulbosa alludes to the two swellings in the 

posterior part of the valves. 
Holotype. The type shown in PI. V, Fig. 7 is holotype (P. I .  U. No. 

ar. os. 340) . 
Locality of holotype. Bom-Dådran , in  Dalecarlia, Sweden . 
Stratum of holotype. Lower Ordovician : upper part of stratum G 

(about 0 .6 m below G/R II). 
Diagnosis. Primitiella of about median size ; ends sometimes somewhat 

truncate and oblique ; sulcus and presulcate nod e rather indistinct ; two 
rounded swellings at the posterior end of the valves ; surface smooth . 

Affinities. The two rounded swellings in the posterior part of the valves 
are very characteristic of this species ; they exclude confusion with P. brevi· 
sulcata n .  sp.  which is somewhat similar in being smooth (th is  species has 
one elongated posteroventraJ swelling) . These two species occur in  different 
horizons. 

Type IX (suggested as maJe) . PI.  V, Fig.  8 . 

Type. An interna! mould is shown in P I .  V, F ig .  8 (P. I .  U. No.  a r .  os .  343) .  
Locality of type. Leskusänget, in  Dalecarl ia ,  Sweden . 



2 1 8  I VAR HESSLAND 

stratum of type. Lower Ordavieian : upper part of stratum G (about 
0.2 m below GIR Il) .  

Material. One interna! mould with fragments of carapace . 

Dimensions. 

0 . 3 1 l o. 56 l 1 .3o I l 0· 5 4 1 0-4 5 1 o.8o l 2 ·32 1 1 4° l I 2o l M 

Deseription. Chiefly like type {J whieh is more thoroughly described below, 
but different mainly in the following respects : anterior end higher and more 
truneate, its ventraJ part more distinetly bulged forward ; in  front of the 
presulcate node is a minute seeond node ; muscle sears more distinct ; 
posteradorsal rounded swelling smaller than in type {J. 

Oeeurrenee. Lower Ordavieian : upper part of stratum G (about 0.2 m 
below GIR Il) at Leskusänget, in Daleearlia, Sweden.  

Type {J (suggested as female) .  
PI .  V,  Figs . 7 , 9, and 1 0. 

Type. This type includes the holotype (P. I. U. No. ar. os. 340) . 
Loeality and stratum of holotype. Cf. p .  2 1 7 . 
Material. 5 valves and interna! moulds from 4 localities. 

No. l L l H l G I D M I 
ar. os .  o.65 O .JO o so 340 O.JJ 
ar. os .  0 .65 0.34 0.33 o. s z 342 
ar. os .  0. 5 6 0.30 0 .28 0. 50 387 
ar .  os .  0· 5 3  0.30 0.30 o 47 34 I 

0 · 3 4  0 . 3 3  0 . $ '2  

Me an o .6o 0.32 0. 30 0. 50 
0 . 3 0 0 . 30 0 . 4 7 

Dimensions. 

F M  � � H 
L 

I.2J I J OSI 
l 

1 .07 l 0. 5 2 

1 .02 0. 5 4  

0 .93 0. 5 7  

1 . 2 3  I l  o. s J 

1 .06 0. 5 4  
l 

0 . 9 3 0 , 5 Y 

l G 
-

L 

046 
0. 5 I 

0. 50 

0. 5 7  

0. 5 7 

o. s i  
0, 46 

I Dt l 
0.77 
o.8o 

o.89 

o.89 

o . B g  

0.84 
o. n 

F M l l l Re· 
D M A ant A post mark 

246 140 I20 v 
2 .06 I 45  I I 5 v 
2 .04 1 2 5 I 20 v 
1 .98 I 3 5 I l 5 M 

2 . 4 6  

2 . 1 4  1 3 5  1 20 
I , g 8  

Deseription. Carapace of about median size ; whether or not i t  1s 
equivalved i s  not known, since only separate valves were observed . 
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Dorsal margin straight and rather Iong ;  anterior margin rounded (dorsal 

part sometimes only slightly convex, ventraJ part in  this case forming a 
forward swing) ; posterior margin regularly and considerably con v ex ; ventraJ 
margin slightly convex or practically straight. 

Anteradarsal angle more obtuse than the posteradorsaL 
Posterior part of carapace of about the same height as the anterior. 
Carapace moderately arched, postsulcate region slightly more than the 

presulcate ; in the postsulcate region are two rounded swell ings ; the most 
distinct situated in the posteroventraJ corner, the other in the dorsal part 
samewhat in front  of the posteradorsal earner (the swellings are most clearly 
visible in interna! moulds) ; a very narrow free marginal zone depressed ; 
surface gently slop ing to dorsal margin , free marginal zone steeply sloping 
to the narrow depressed area. 

Sulcus situated darsall y and dorsocentrally and in front of the midlength ; 
i t is shallow and rather broad ; ventraJ end slightly widened (central muscle 
spot, visible in interna! moulds, situated in  th is  spot ; in interna! moulds, 
scars of the dorsal muscle group,  and of antennal and mandibular muscles 
are also visible in front of the presulcate node. 

Presulcate node situated j ust anterior to the ventraJ part of sulcus ; i t  
is low and indistinct ; i n  intemal moulds i t  is more distinct : i t  i s  tuberculoid 
and elongated dorsoventrally. 

Surface smooth . 
Occurrence. Lower Ordavieian : upper part of stratum G and lower 

part of stratum R II (from about 0.6 m below G/R II to j ust above this 
boundary) at Rävanäs, Silverberg II, Leskusänget, and Bom-Dådran , in 
Dalecarlia, Sweden . 

Discussion. The types described above are certainly conspecific. Whether 
they are individual variants or sexual dimorphisms is scarcely decidable . 
It is not unl ikely that they are sexual d imorphisms. If so ,  type oc may be 
maJe and type f3 female. 

In recent ostracods, the maJe has been observed to be more mobile 
than the female. For this purpose the swimming organs (the lower antennae) 
are better developed and require more space than those of the female. 
In such cases , the anterior part of the maJe carapace is more voluminous 
than in females. In females, on the other hand, the posteradorsal part of 
the carapace may be broader than in  males owing to the fact that this 
part in  females is storage room for eggs and early larva! stages. 

The anterior part of type oc is proportionally h igher than in type {3, 
hut in  type f3 the posteradorsal part of the carapace is broader (the dorsal 
swelling is  better developed than in type oc) . This may indicate type oc to 
be maJe and type f3 to be female. The fact that type oc seems to be less 
abundant may support this idea, judging by the general numeric relations 
between the sexes in  recent ostracods. 
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Primitiella expressoreticulata n. sp .  

PI.  V, Figs. 3-6. 

Derivation of name. expressoreliculala alludes to the distinctly reti
culate carapace .  

Holotype. The type shown in  PI. V, Fig .  3 is holotype (P .  L U. No. 
ar. os .  3 24) .  

Locality of holotype. Leskusänget, in Dalecarlia, Sweden . 
stratum of holotype. Lower Ordavieian : lower part of stratum G (about 1 . 4 m above R l/G) .  
Material. 6o valves from 7 localities. 

Dimensions. 

No.  l L l H l G l D M  l F M I I H l G -- --
L L 

ar. os .  o.6o 0.3 5 0. 28 0-46 I . I 6  0. 5 8 0-47 33 I 
ar. os .  o.6o 0.3 I 0.26 0.48 I .  I I l o . sz 0-43 32 5 
ar. o s .  o.6o 0.3 I 0.33 0.48 1 . 1 8  0. 5 8 0. 5 5  322 
a r .  os .  0.28 0. 56 327 0. 59 0.33 0-45 1 .09 0-47 

ar. os . 
323 

0. 5 9 0.33 0.23 0-46 1 . 1 6 0. 56 0.39 

ar. os. 0. 58 I . I 6 330 0.34 0.30 0-44 0. 59 0. 5 2 

ar. os .  
o .ss 324 O.JO 0.29 O ,SI I .IO l 0-52 o so 

ar. os .  0. 56 0.28 0· 5 5 0. 50 32 I 
0.34 0.4 I I . I 4 

ar. os.  l 
0. 54 0.26 l 0-48 no 

0.3 I  0-42 1 .07 0. 5 7 

ar. os .  0. 5 2 0.28 0 .28 0.39 0. 5 4 0. 5 4 329 
1 .05 

ar. os .  0. 5 I 0.28 0.27 1 .05 l 0. 5 5  0. 53 326 
0.39 

ar. os. 0. 5 1 0 .28 0.38 1 .05 0· 5 5 · u8 0.23 0-45 
l 

0 . 3 5  0 - 3 3  0 . 5 1 I . I 8 I l 0 · 5 9 0. 5 5  

Mean 0. 56 0.3 1 0.27 0-44 1 . 1 r jl o. 56 0.49 
0 . 2 8  0.2 3 0 . 3 8 1 . 05 ! 0 . 5 ?. 0 . 39 

I Dt l 
o.n 

o.8 I 

o .8o 

0.76 

0. 78 

0.76 

0.88 

0.73 

0.78 

0.76 

o.n 

0. 7 5 

o. 8 8  

0.78 
0 · 7 3 

F M l l l Re-D M 
1\ an t  1\ post m ark 

2 . 5 2 1 40 I 20 v 
2. 3 I I 3 5 I I 5 v 
2 -46 1 40 1 2 5 v 
2 .42 1 40 1 20 v 
2 . 5 2 I 40 I 20 v 
2 .63 J 40 1 20 v 
2.I5 IJ5 II5 v 
2 . 78 I 40 I I 5 v 
2 . 54 I 40 I 20 v 
2 . 70 14 5 I I 5  v 
2 .69 1 20 v 1 40 l 2 . 77 v 1 40 1 20 

2 . ] 8  

2 . 54 J 40 1 20 
2 . 1 5  

Note. Specimen N o .  a r .  o s .  33 1 deviates samewhat from the  others in h aving a 
deeper sulcus and a less  distinct reticulati on.  

Diagnosis. Primiiiella of median size ; surface covered with a deep and 
distinct reticulum of varying extension .  

Affinities. The species resembles Ectoprimilia lenuirelicu/ala n .  sp.  and 
Primiiiella anlerodepressa n. sp. in  being reticulate. 
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The reticulum of E. tenuireticulata is more tenuous than in  the present 

species ; moreover, the whole surface (except a narrow marginal zone) is 
invariably covered by the reticulum which is generally not true of P. expresso
reticulata. P. anterodepressa also has a tenuous network wh ich , contrary to 
the reticulum of the present species, is elongated longitudinally. Further
more, the present species resembles the American Middle Ordavieian Primi
tieila constrida ULRICH, which is d ifferent in  that the marginal zone is 
much more steeply sloping, and the Estonian Middle Ordovician Primitia 
mol/i BoNNEMA which may be referred to Primitiella. The reticulum of 
this species is narrower than that of P. expressoreticulata. 

Description. Carapace moderately !arge ; since only separate valves were 
observed i t  was not determined whether or not it is equivalved. 

Dorsal margin straight and rather Iong ; anterior margin more convex 
than posterior ;  ventraJ margin slightly convex. 

Anterodorsal angle more obtuse than the posterodorsal . 
Posterior part of carapace sometimes higher than anterior, sometimes 

of about equal height. 
Carapace moderately arched , postsulcate region more than the presulcate ; 

a very narrow, free marginal zone depressed ; surface gently sloping to dorsal 
margin and generally gently sloping to free margin ,  but in a few cases it 
was observed to slope rather steeply to the free margin (e .  g .  the holotype) . 

Sulcus situated dorsocentrally, samewhat in front of the midlength ; it 
is short and generally shallow, anterior part decpest and the most distinct 
owing to the fact that the anterior margin of sulcus is steep (posterior 
margin of sulcus, on the contrary, gently sloping) ; at ventraJ end of sulcus 
a small and slightly raised and rounded maeula sometimes d iscernible (central 
muscular attachment) . 

Presulcate node situated j ust i n  front of ventraJ or middle part of sulcus ; 
it is low and generally rather indistinct. 

Surface in  some parts deeply and distinctly reticulate ; extension of 
reticulum variable : as a rule ,  the most posterior part of  the carapace is 
reticulate, and very often also the most anterior ; reticulation around sulcus 
occurring rather often w hen surface is otherwise smooth ; sometimes the 
whole surface is reticulate, except for a marginal zone (and often except 
for parts of central and centroventraJ areas) , entirely reticulate valves were 
not observed ; meshes of reticulum marginally elongated but otherwise rather 
equally polygonal ; non-reticulate areas smooth . 

Occurrence. Lower Ordovician : lower part of stratum G (about o. I - I . 5  m 
above R l/G) at Leskusänget, Stenberg, Gulleråsen, Rävanäs, Röjeråsvägen , 
Granmor, and Silverberg, i n  Dalecarlia, Sweden . 

Discussion. The present species is above all distinguished by its surface 
pattern ; the extension of the reticulation is very variable .  

If only some few specimens had been available, one would presurnably 
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have been incl ined to consicler them different species or subspecies on 
account of the different extensions of the surface pattern . My material is 
not !arge, but !arge enough to show that the extremes as regards the su rface 
ornamentation are connected by types of intermediate appearance in this 
respect. For this reason the specimens may constitute one species. 

LEROY ( I 945 )  has shown that the surface pattern of a few Tertiary 
species expands during the ontogenetic development. One would have 
expected the same in the present species, but this does not seem to be 
the  case. Among the specimens tabulated above, the  most reticulate specimen 
(the holotype = No. 3 24) is not the largest one. Another specimen of 
exactly the same length (No. 3 30) is only reticulate at the posterior end.  
Among the slightly longer specimens,  two are reticulate over the greater 
part of the valves (Nos. 3 2 2  and 3 2 3 ) ,  but two other are reticulate only 
posteriorly, and one only around the sulcus. The specimens that are smaller 
than the holotype are reticulate at the anterior and posterior ends as weil 
as around the sulcus (Nos. 3 2 I  and 3 29) , or at the anterior and posterior 
ends (Nos. 3 26  and 3 28) ,  or only at the posterior end (No. 3 20) . 

As express ed als o by other authors (for instance SCHMIDT I 94 I ,  p .  I 6) 
there is reason for not attaching too much taxonornie importance to the 
extension of  surface ornamentation ; the present species ma y be a striking 
example of this . 

Primitie/la anterodep,.essa n. sp.  

PI. V, Figs. 1 2  and 1 3. 

Derivation of name. anterodepressa alludes to the fact that the presul
cate region is depressed. 

Holotype. The type shown in PI . V, Fig. I 3 is holotype (P. I .  U. No. 
ar. os. 345 ) .  

Locality of holotype. Stenberg, in Dalecarlia, Sweden . 
stratum of holotype. Lower Ordavieian : lower part of stratu m G 

(about 0 .8  m above R l/G) . 
Material. 1 4  valves from 3 localities . 
Diagnosis. Primitiella of moderate size ; presulcate region depressed , 

especially its ventral part ; postsulcate region samewhat s wo lien ; surface (except 
a marginal zone) tenuously reticulate, reticulum elongated longitudinally. 

Affinities. The species is characterized by the fact that the presulcate 
region is depressed and that the tenuous reticulation is elongated longi
tudinally. In these respects it is distinguishable from Primiiiella expresso
reticulata n .  sp .  (which is more irregularly and distinctly reticulate) and from 
Ectoprimitia tenuireticulata n .  sp .  (which , moreover, has a deeper and more 
distinct sulcus) . 

Description. Carapace moderately !arge ; since only separate valves were 
observed it is not known whether or  not the carapace is equivalved . 
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Dimensions. 

l L l H l G l D M l F M I l H l G I Dt \  F M l A an t l A post ! ::;k N o .  - --L L D M 
ar. os.  0.67 0.36 
338 

ar. os .  o.67 0.3 1 336 
ar. os .  0.62 0.3 1  346 
ar. os .  

0.58 
345 

0.31 

ar. os .  0. 5 8 0.33 339 
ar. os. 0. 5 8 0.30 
337 

ar. os .  0. 5 7 0.32 347 
0 .3 6  Me an o.6 1 0.32 
O,  JO 

0.28 0. 54 

0.23 0. 56 

0.26 0-47 

0.23 048 

0.24 0.45 

0.3 1 0-44 

0.30 0.44 

0 , 3 1 o . s6 

0.26 0.48 
0 . 2 J  0 - 4 4  

I . I 6 0. 54 

I . I 4 0.46 

I .09 0. 50 

1.09 
l 

0-53 

I . J 4 0. 5 7 

I .07 0. 5 2 

I .  I I  0. 56 

I . I 6 1 1 0 . 5 7 

I .  I l  0. 5 3 
I . 07 I l 0 . 4 6  

0.42 o.8 1 2 . I 5 1 30 1 20 v 
0.34 0.84 2.04 1 30 1 2 5 v 
0-47 0.76 2 . 32 1 40 1 2 5 v 
040 o.83 2.27 140 120 v 
0.4 1 0. 78 2 . 53 1 3 5 1 2 5 v 
0. 5 3 0.76 2 -43 1 40 1 2 5 v 
0. 53 o.n 2 . 5 2 1 40 1 20 v 

o . s J o . 8 4  • · 5 3 

0-44 0. 79 2 .32 1 3 5 1 2 5 
0 · 3 4 0 . 7 0  2 , 04 

Dorsal margin straight and rather Iong ; anterior margin samewhat more 
convex than posterior ;  ventraJ margin slightly convex or practically straight. 

Anterodorsal angle samewhat more obtuse than posterodorsal. 
Posterior part of carapace somewhat higher than anterior. 
Ca ra pace different! y arehed : presulcate region rather depressed, especially 

in its ventraJ part ; postsulcate region samewhat swollen and slightly pro
truding over free margin ,  especially posteroventrally ; parts of free margin 
narrowly and indistinctly depressed ; surface gently sloping to dorsal margin , 
free marginal zone steeply sloping. 

Sulcus situated mainly dorsocentrally and distinctly in  front of the 
midlength ; i t is short, rather broad , and shallow ; its anterior margin steeply 
sloping, its posterior gent! y sloping : hence, sulcus most distinct in its 
anterior part. 

Presulcate node rather small . 
Surface tenuously reticulate, except for a marginal zone, which is smooth; 

"meshes" of  network distinctly elongated longitudinally. 
Occurrence. Lower Ordovician : lower part of stratum G (about 0 .6- r  .4 m 

above R l/G) at Stenberg, Rävanäs, and Röj eråsvägen , in Dalecarlia, Sweden . 

Survey of the dimensions of Primitiella. 

The data of Primiiiella sp.  A and P. dibulbosa are less representative 
than those of the other species, since they are represented by very few 
specimens. 
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Num- 1 L l H l G I D M I F M I � i G l DI� l � � l Å ant l A post 
ber L 

l P. brevi- 33 o.6o o.3 5 0. 3 I  0-45  r .  I8  0. 5 7  0. 5 2 0 .73 2 .62 I 4 5  
sulcata 

I 20 

P. sp.  A I 0.67 0.38 0.33 0. 5 2 ! .33 0. 5 7  0- 49 0. 7 8  2 . 5 6 1 40 I 20 (sine nomine) l P. dibulbosa I o.6 I 0.32  0.3 I 0. 50 r .o8 0. 5 3  o. 5 I 0.82 2 . I 7 I I 5  IX I 40 

P. dibulbosa l 
fJ 3 0. 70 0.38 0.3 I 0. 5 6 ! . 30 l 0. 5 4  0.45  o.8o 2 . 3 2  1 40 I 20 

l P. expresso- I 2 0. 5 6 0.3 I 0 .2 7 . 0-44 I .  I I 0. 5 6 0.49 0. 78 2 . 5 4  I 40 I 20 
reticulata P. antn·o- 7 o.6 I 0 .32 0.26 0-48 I .  I I 0. 5 3 0-44 0.79 I 3 5  I 2 5 
depressa 

2 . 3 2  

Mean l o. 5 5 j o-48 j o.7 8 1 2 .42 ! I 40 l I 20 

From the table it appears that the species are rather similar as regards 
outline (dorsal angles and proportions between free margin and dorsal mar
gin) ; P. anterodepressa is somewhat different in  this respect, viz . ,  i n  the differ
ence between th e dorsal angles often being smaller than in the other species. 
Otherwise, i t  appears that in  P. brevisulcata the dorsal margin is propor
tionally shorter than i n  the other species, furthermore, that P. brevisul
cata is proportionally higher and more gibbous than the others. P. antero
depressa is, on the average, proportionally lower and distinctly less gibbous 
than the maj ority. 

Genus Ectoprimitia BoucEK 1936. 

Genotype. Primitia corrugata KRAUSE 1 892 .  
Occurrence. Ordovician-Gotlandian. 
Diagnosis. BOUCEK 1 936,  p. 45 · 
Discussion and remarks. BOUCEK erected Ectoprimitia as a subgenus 

of Haploprimitia. SCHMIDT, 1 94 1 ,  suggested i t  as a genus .  
It seems appropriate to have distinguished Ectoprimitia, hut its doser 

relationships and taxonornie rank are debatable. 
hctoprimitia may not be so nearly related to Haplopn'mitia as imagined 

by BOUCEK. They are similar as regards the appearance of the sulcus, hut 
different mainly in  that Ectoprimitia is depressed along the free margin ,  
which is not the  case in Haploprimitia. Furthermore , i n  Haploprimitia, the 
dorsal margin seems to be shorter and the dorsal angles less distinct . It 
may be noted, however, that, except for the sulcus, the characters of Haplo
pninitia are not perfectly stated (cf. SCHMIDT 1 94 1 ,  p .  2 5 ) . 
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The species which i n  the present work is  classed as Ectoprimitia i s  i n  

certain respects remin iscen t of the species referred to Primitiel/a. They are 
rather sim ilar in proportions and outl ine, and in that a very narrow frce 
marginal zone is depressed (as in the Primitie//a species of the present 
material , this zone is  narrower and more poorly developed than in  the 
genotype) . Primitie//a and Ectoprimitia are different i n  that the sulcus of 
Ectoprimitia is deeper, n arrower, and extended more dorsally ; furthermore, 
anterior and posterior margins of sulcus are both steeply sloping ( i n  Primi
tie//a, as a rule, the anterior margin is steeply sloping hut the posterior 
one gently sloping) . 

Thus it appears that .hctoprimitia is in certain respects affined to Haplo
primitia (sulcus) , and in others (outline ,  depressed free margin ) to Primi
tiella. However, further investigations of Haploprimitia, Primitie//a and 
Ectoprimitia are required to settie the question of the relationship of Ecto
primitia. As regards the taxonornie rank of Ectoprimitia, I think that it 
may properly be considered a definite genus (as suggested by SCHMIDT I 94 I ,  p. 26), since the re are im portant d ifferences from bot h the n earest 
related genera as discussed above. 

BoUCEK referred two of KRAUSE's species to .hctoprimitia (the genotype 
E. corrugata and E. elollgata) , which were found in North German drifts of 
unknown origin . BoucEK described one subspecies of the genotype from 
the Ludlow of Bohemia ( I 936 ,  p .  4 5 ) and THORSLUND recognized E. (Primi
tiella) elongata i n  Swedish Middle Ordavieian ( 1 940, p .  1 63 ) .  

In  the  present work, one  Lower Ordavieian Ectoprimitia species is pre
sented . 

Ectoprimitia tenuireticulata n .  sp .  

P I .  V ,  Fig. I 5 ·  
D erivatio n  of name. telluireticu/ata alludes to the tenuous reticulation 

of the surface. 
Holotype. The type shown in PI. V, Fig. 1 5  is holotype (P. I .  U. No. 

ar. os .  3 3 3) .  
Locality of holotype.  Stenberg, in  Dalecarlia ,  Sweden . 
Stratum of holotype .  Lower Ordovician : stratum G (about 1 . 7 m above 

JU/G). 
Material. 3 valves (2 slightly damaged) from 2 localities. 
Diagn o sis. Ectoprimitia of moderate or  rather !arge size ; parts of 

free marginal zone narrowly and indistinctly depressed ; sulcus deep and 
distinct ; surface covered with a tenuous reticulum, except i n  a narrow lim
bate zone. 

Affinities. The species resembles Primitie/la all/erodepressa n .  sp .  and 
Primiiiella expressoreticu/ata both of  which are reticulate. The tenuous 
reticulum of the former is longitudinally elongated which is  not the case 
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in the present species ; furthermore, the anterior margin of P. anterodepressa 
is more depressed and the sulcus less distinct. The reticulum of P. expresso
reticulata is much rougher than that of E. tenuireticulata. 

The genotype of .Ectoprimitia is corrugate dorsoventrally, and the seeond 
Ectoprimitia species described earlier (E. elongata [KRAUsE] ) is tuberculi
ferous. 

D escription.  Carapace of moderate or rather !arge size ; since only 
separate valves were obsen,ed i t  is not known whether or  not it is equi
valved.  

Dorsal margin straigh t and rather Iong : anterior margin samewhat more 
curved than posterior ; ventraJ margin slightly convex. 

Dorsal angles about equal , or the anterudorsal slightly more obtuse. 
Anterior and posterior parts of carapace of about the same height ,  or 

posterior part slightly higher. 
Carapace moderately arched ; surface gently sloping to the margins, 

especially to the postsulcate part of free margin ; marginal zon e scarcely 
depressed at all (slight traces of a very narrow depression discernible along 
anterior part of free margin) . 

Sulcus situated mainly dorsocentrally and distinctly i n  front of the mid
length ; i t is short, deep, and practically straight ;  its anterior and posterior 
margins steeply sloping. 

Presulcate node low and elongated dorsoventrally. 
Surface covered with a tenuous network, except for a narrow l imbate 

zon e, w h ich is smooth ; "mesbes" of the network mainly equilaterally 
polygonal . 

O ccurrence.  Lower Ordavieian : middle and upper part of stratum G 
(about I . 7-2-4 m above R I/G) at Stenberg and Leskusänget, in Dalecarl ia ,  
Sweden . 
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Genus Haploprimitia ULRICH and BAssLER 1923. 
Genotyp e.  Primitia minutissima ULRICH I 894. 
O ccurrence.  Ordovician-Gotlandian . 

2 2 7  

Diagnosis. The original diagnosis by ULRICH and BASSLER ( 1 92 3 ,  p .  297) 
was completed by SCHMIDT ( 1 94 1 ,  p .  2 5 ) .  

Discussion a n d  remarks. In the  original diagnosis on ly  the appearance 
of  the sulcus and the free marginal zone was mentioned. SCHMIDT also 
points to other characters , such as the fact that the carapace is  equivalved 
(noticed earlier by MATERN 1 929) .  He further states that the dorsal margin 
is short and that the dorsal corners are rounded. However, ScHMIDT adds 
that his d iagnosis may not be very reliable, since the genotype is said by 
h im to have "practically no distinguish ing characters" . 

Apparently, the delimitation of Haploprimitia is not perfeet in all re
spects, and a revis ion of the genus is desirable. Especially the question of 
the length of the dorsal margin and the appearance of the dorsal corners 
should be reexamined. The other characters (slit-like sulcus, non-bordered 
marginal zone, carapace equivalved) seem to be definite. Following these 
characters, one can with a fai r  amount of certainty distinguish Haploprimitia 
from Primiiiella and Ectoprimitia, which may be considered its dosest rela
tives. In typical cases , these genera d iffer from Haploprimitia, viz. in that 
their marginal zones are depressed . At least in typical cases , the sulcus of 
Primiiiella is also different, v iz .  in being shallow and rather broad , but 
sometimes it is fairly deep and distinct. In the latter case it may be some
what reminiscent of the sulcus of Haploprimitia. However, as far as I have 
observed,  the sulci of these genera are different in  other respects : i n  that 
the transverse seetian of the sulcus of Haploprimitia is  symmetric ,  but  
asymmetric in  Primiiiella {the anterior margin of the sulcus is more steeply 
sloping than the posterior one) ; furthermore, the anterior margin of the 
Primiiiella sulcus is generally more or less curved backwards owing to the 
fact that the presulcate node is often so large that the anterior margin of 
the sulcus becomes curved backwards .  In Ectoprimitia the sulcus seems to 
be more similar to that  of  Haploprimitia (v iz .  in being symmetric) and this 
was possibly an important reason for ranking Ectoprimitia as a subgenus of 
Haploprimitia, as proposed by BOUCEK ( I 936) .  

Only a few specimens have  been referred to  Haploprimitia as  appears 
from the following survey (BASSLER and KELLETT 1 934, BOUCEK I 936,  
ÖPIK 1 93 7 ,  and SCHM lDT 1 94 1 ) .  

MATERN ( I 929) referred 4 Upper Devonian species t o  Haploprimitia, 
but this was rej ected by SCHMIDT ( 1 94 1 ,  p .  73 ) .  

ÖPIK ( 1 937 ,  p .  1 4) proposed Primitia molli BONNEMA to  be referred to 
Haploprimitia, but I tbink that it can be classed in Primiticlla. Its sulcus is 
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rather deep and distinct, but in this respect and in i ts being  situated rather 
a Iong way in front of the midlength (sulcus in  Haploprimitia generally 
situated only j ust in front of the midlength) it  is very similar to more dis
t i nctly su lcate specimens among the present Primitiella species. In outline 
i t  is very similar to these species .  

All the Ordavieian Haploprimitia species are Middle Ordovician .  Two o f  the European ones were found i n  Eston ia  (ÖPIK 1 93 7) and one (generi
cally samewhat uncertain) in Bohemia (SCHMIDT 1 94 1 ) . 

In the present paper a Lower Ordavieian Haploprimitia species is  
described . 

Haploprimitia lenticuloidea n .  sp .  

PI .  V, F i g .  I 6. 

D erivation of name. lenticulozdea alludes to the fact that the carapace 
ts lenticular. 

Holotyp e .  The type shown in  PI . V, Fig. 1 6  is holotype (P. I. U .  No. 
ar. os .  820) .  

Locality of holotyp e. Leskusänget, in Dalecarlia, Sweden . 
Stratum of h o lotype.  Lower Ordavieian : middle part of stratum G 

(about 2 .0 m above R l/G) .  
Material. One carapace. 

l No. ) L l H l G D M  

! ar. os. , 
8 zo o.8 1 l o. so l 0.3 2 0. 5 8 

Dimensions. 

l F M  I l H l � L l D M l F M l � l Re-----r:- D M 1\ an t 1\ post 
mark 

1 1 .65 1 1 0.62 1 0-40 l 0. 7 2 1 2 . 84 l I 4 5 l I 3 5 l c 
Diagnosis. Haploprimitia of moderate size ; carapace lenticular ; sulcus 

situated mainly in the dorsal area and only slightly in front of the midlength , 
i t  i s  short, straight, and rather narrow and shallow ; surface smooth.  

Affinities. The species is reminiscent of Conchoprimites as regards general 
shape of carapace and the appearance of sulcus, but is different in lacking 
grooves conforming to the free margin . 
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From the smooth Middle Ordavieian Hapfoprimitia species of Estonia 

the present species is distinguishable as regards position and appearance 
of sulcus : in  H. kogermani ÖPIK the sulcus is situated distinctly in front 
of the midlength , and H. inconstans ÖPIK has a much deeper sulcus. 

D escription.  Carapace of moderate size ; equivalved . 
Dorsal margin straight and moderately Iong ;  anterior margin more convex 

than posterior one ; ventral margin moderately convex. 
Anterodorsal angle samewhat more obtuse than posteradorsaL 
Anterior and posterior parts of carapace of about the same height. 
Carapace rather inconsiderably arehed ; surface gently sloping to the 

margins ; anteroventral and posteradorsal parts slightly swollen (for the space 
of lower antennae and presurnably for eggs resp . ) ; in the posterior part 
of the valves is a broad and very shallow depression d irected mainly 
dorsoventrally (most distinct in the ventral part which is slightly curved 
forwards) . 

Sulcus situated mainly in the dorsal area and only slightly in front of 
the midlength ; i t is short ,  straight, and rather narrow and shallow. 

Presulcate node small and indistinct. 
Surface smooth . 
Occurrence. Lower Ordovician : middle part of stratum G (about 2 . 0  m 

above R l/G) at Leskusänget, in  Dalecarlia ,  Sweden . 

Genus Laccoprimitia ULRICH and BAssLER I923 . 
Genotyp e.  Primitia centrafis ULRICH I Sgo. 
Occurrence. Ordovician-Gotlandian-Devonian . 
Diagn osis. ULRICH and BASSLER 1 92 3 ,  p .  300 ;  the distincti on "without 

surface nodes" may be rej ected (cf. below) . 
Discussion and remarks. The most distinguishing character of Lacco

primitia is the subcircular and p it-like sulcus,  which is completely surrounded 
by equally high walls. The sulcus is generally deep (except in  the genotype 
and L. subcentrafis BOUCEK). As a rule, it is situated j ust in front of the 
midlength (except in  L.  subcentrafis BOUCEK) , and most often in the central 
area ( in  the genotype in  the darsocentral area) . 

Primitiopsis shares the sulcus characters with Laccoprimitia, hut, contrary 
to Laccoprimitia, this genus is borderless and provided with an anterior  
chamber (space between real margin and the persisting larva! margin ) . 

In the present material ,  the sulcus of one species referred to Laccoprimitia 
has a typical Laccoprimitia sulcus, hut in a seeond species which is provi
sionally referred to th is genus (L. ? foveosulcata n. sp . ) the appearance of the 
sulcus is sometimes different. The sulcus of the holotype of L. ? foveosukata 
forms a distinct hut slightly dorsoventrally elongated pit .  It is situated in  
the  darsocentral area and distinctly in  front of the midlength . This rueans 
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that it  is situated somewhat more dorsally and anteriorly than is the rule 
in  Laccoprimitia. It is different also in  the following respect. Since the section 
of the dorsal area around the dorsal part of sulcus is rather low, the dorsal 
l imitation of  the sulcus is not as h igh and distinct as the l imitation for the 
rest. In the other specimens this difference is more pronounced and, further
more, the pit  is more dorsoventrally elongated . 

Concerning other characters in  Laccoprimitia, there are important dif
ferences among the species, especially as regards the presulcate node, the 
outl ine ,  and the free marginal area. 

In the original diagnosis, Laccoprimitia was stated to be "without surface 
nodes " ,  hut in  L. ? mitis ÖPIK 1 93 7  a presulcate node occurs. In the present 
material presulcate nodes occur in  both the species referred to Laccoprimitia. 

As regards the outline, there are im portant differences between the species. 

The genotype is proportionally rather short (� on the average 0.65 j udging 

by ULRICH 1 890, PI .  10 ) , its dorsal margin is also proportionally short 

(PLM on the average 0.64 ) . and "both ends are meeting the dorsal edge 

without formin g d istinct an gles" (ULRICH I 890, p .  1 30) .  L. subcentra/is 

BOCCEK 1 936, likewise, is proportionally rather short (� of the holotype 

= 0.68 ) , hut the dorsal margin is Iong (DLM = o. 8 I  ) . and the dorsal angles 

are distinct. L. reticulata THORSLUND I 940 represents another typ e of outlin e :  

carapace is proportionall y very Iong (� = 0 .3  5 ) , the dorsal margin is Iong 

(DLM = about 0 .90 ) . and the dorsal angles are distinct. L. ? mitis ÖPIK 1 93 7  

i s  above all characterized b y  the f act that the anterior margin i s  symmetrically 
curved in relation to the longitudinal axis of the carapace, hut the posterior 
one is asymmetric and forms a right or an acute angle with the dorsal 
margin .  The outline of L. ? foveosulcata has the same appearance. These 
examples may show that there is a great heterogeneity as regards the ap
pearance of the outline with in Laccoprimitia. 

Concerning the appearance of the free marginal zone, this, according 
to the diagnosis, forms "a  border along the free edge . "  This is also illus
trated by the picture of  the genotype (ULRICH I 890, PI .  J o, Fig. I ) ;  in 
ULRICH 's  text ( I 890, p. I 30) is  mentioned " free borders with a narrow ftange ,"  
which , however, may be misleading, since by "ftange ,"  is often meant a 
velate structure or a ventraJ carina .  ÖPIK, in his description of L. ? mitis 
( J 93 7 ,  p .  I 8) , sa id  t hat the valves are surrounded by a "false b order. " By 
false border is generally also meant a velate structure or a carina .  Whether 



LOWER ORDOVICIAN OSTRACODS OF THE S I LJAN DISTRICT 2 3  l 

in this case the valves are provided with such a structure or whether the 
free marginal zone is depressed cannot be stated from the pictures , since 
this species is only reproduced in side view. BouCEK ( I 936 ,  p .  43)  spoke of 
"Randsaum" w h ich is generally another express i on for a vela te structure ; 
from his text and the accompanying picture it appears, however, that by 
"Randsaum" in  this case seems to be meant a depressed free margin. The 
depressed zone of the species alluded to by BoUCEK is extremely narrow. 
In L. ? foveosulcata n. sp.  the depressed zone is very narrow,  hut i n  L. ventro
turgida n .  sp. it is broader. In L. reticulata THORSLUND, which was mentioned 
above, the depressed free marginal zone is broad and distinct . 

From these examples, it may appear that the characters of Laccoprimitia 
are very variable. In  fact, it may be questioned whether those species which 
are now referred to this genus can be referable to one genus. For the 
present, only a few Laccoprimitia species are known, hut when more species 
are found,  a division of this genus will probably be realized . 

A typological grouping of characteristic species may be performed as 
follows : 

A. Sulcus typical (surrounded all round by equally high walls) , shallow; 
situated inconsiderably in front of the midlength or distinctly in front 
of it ; no  presulcate node ; free marginal zone distinctly or indistinctly 
depressed. 

I .  The genotyp e (sulcus situated inconsiderably in  front of the midlength ; 
dorsal corners rounded ; free marginal zon e distinctly depressed) . 

2. L. subcentrafis BOUCEK (sulcus situated distinctly i n  front of the 
midlength ; dorsal corners distinct ; free marginal zon e indistinctly 
depressed). 

B .  Sulcus typical (completely surrounded by equally high walls) , deep, situ
ated inconsiderably in  front of  the midlength ; with or without presulcate 
n ode. 

I. Without presulcate node. I .  L. cristata (JoNES and HOLL) (carapace proportionally rather 
short; dorsal margin moderately long ;  free marginal zone rather 
broad and distinctly depressed) . 

2 . L.  reticulata THORSLUND (carapace long ; dorsal margin long ;  
depressed free marginal zone rather broad) .  

II .  With presulcate node .  1 .  L.  ventroturgida n .  sp.  (anterior and posterior margins rather 
symmetrically curved in relation to the longitudinal axis of the 
carapace) . 

2 . L. ? mitis ÖPIK ( anterior margin symmetrically rounded ; posterior 
one asymmetric, forming nearly a right angle with the dorsal 
margin) .  
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C. Sulcus not typical (dorsal l imitation low, sulcus dorsoventrally elongated) , 
deep ; presu lcate node distinct .  I .  L. ? foveosulcata n.  sp .  (outl ine simi lar to that of L. ? mitis, see above 

B II 2 ;  free marginal zone imperfectly depressed) .  

As appears from this survey, the monotypi c  group C 1s d ifferent from 
other species referred to Laccoprimitia mainly in  the appearance of the 
sulcus, which , however, is rather variable in this species : a few specimens 
among the paratypaids are so different that, if observed sep.arately, they 
would even provisionally scarcely have been referred to Laccoprimitia, but 
other specimens, among them the holotype, are, as regards the sulcus, 
more closely affined to Laccoprimitia than to any other genus establ ished . 
Unti l  further material i s  obtained , the species is provisionally referred to 
Laccoprimitia, but very I ikely it  will l ater be classed in a new genus . 

Possibly group B also (at !east partly) wil l  be removed from Laccopri
mitia and referred to one or more new subgenera or genera. 

The following table ma y give an idea of the distribution of Laccoprimitia 
(BASSLER and KELLETT 1 934, BOUCEK 1 936 ,  ÖPIK 1 93 7 ; and TIIORSLUND 
1 940) : 

l 

l Europe l N . America 

Devonian I I 

Gotlandian 7 I 8 
O rdovician 2 I 3 

l I O  l 2 l I 2  l 

(I agree with BoucEK's proposal to refer to Laccoprimitia : Primitia 
valzda ]ONES 1 886, Primitia cristata ]ONES and HOLL 1 865 , and Primitia 
tersa ]ONES and HOLL 1 865 , but Primitia cincta KRAUSE 1 889 may be 
excluded , since it seems to be an Eurychilininae ; Primitia umbilicata ]ONES 
and HOLL 1 865  and Primitia striata KRAUSE 1 89 1  may be added. )  

The European Ordavieian species originate from Estonia and Sweden 
(ÖPIK 1 93 7 and THORSLUND 1 940) . They are Middle Ordovician, like the 
American Ordavieian species .  In the present paper two new Lower Ordo
vician species are presented . 

Laccoprimitia ventroturgida n .  sp .  

P I .  V, F i g .  I 8 .  

D e rivation of n ame. ventroturgzda alludes to the swollen ven traJ area. 
Holotype.  The type shown in PI. V, Fig. I 8 is holotype (P. I. U. No. 

ar. os. 3 5 9) .  
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Locality o f  holotype.  Bom-Dådran , i n  Dalecarl ia ,  Sweden . 
stratum of holotyp e.  Lower Ordavieian : upper part of stratum G (about 

0 .6 m below G/R Il) .  
Material. 3 valves (partly slightly damaged) from z localities. 

N o . , L l H l G 
ar. os .  0-57 O .J I 0.2J 3 5 9  
ar. os .  0. 5 6 0.30 0.23 3 5 2 
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l 

Dimensions. 

l l �� H l G l D M l F M l l l Re-D M F M l L L L D M 1\ an t 1\ post [ mark 

0-4I 

0. 42 

l 0.42 l 

: l  

I.II i l  0-54 

1 .07 1 1 0. 5 4  

0-40 

0-4 1 

r .o9 1 1  o. 5 4 1 o-4 1 l 
0-72 

0.7 5 

0.74 1 

2.72 I45 I40 v 
2 . 5 4 1 40 1 40 l v 

l i l 2.63 1 4 5  l 1 40 l 
l l 

Diagnosis. Laccoprimitia of moderate size ; ventraJ area swollen , a narrow 
zon e along free margin depressed ; the pit-like sulcus small and deep, situated 
in dorsal part of central area and slightly in front of the midlength ; pre
sulcate node small but distinct ; dorsal muscle group attachments clearly 
visible ; surface reticulate and shallowly pitted , except margi nally . 

Affinities. Like the present species, L.  reticulata THORSLUND and L. ? 
mitis ÖPIK are reticulate . The former is different from L. ventroturgida in 
being proportionally more elongated and in  the dorsal angles being less 
obtuse. The latter differs as regards the dorsal angles, and in the surface 
being more coarsely reticulate or punctate. 

L. ? foveosulcata n. sp . , which is also reticulate, is d ifferent in the sulcus 
being often continued by a dorsal furrow,  and in  the posteradorsa l end 
being elongated and tapering. 

D escription.  Carapace of moderate size ; whether or not it is equivalved 
was not seen, since only separate valves were observed. 

Dorsal margin straight and moderate! y Iong ;  anterior and posterior 
margins about equally rounded ; ventraJ margin slightly con v ex. 

Dorsal angles about equal (rather obtuse) .  
Anterior and posterior parts of  carapace of about the same height. 
Posterior part of carapace more arehed than the anterior which is rather 

flat ; ventraJ area swollen ; a narrow zon e al o ng free margin depressed (best 
developed ventrally) ; surface gently sloping to dorsal margin ,  somewhat 
more steeply to anterior and posterior margins , and very steeply to the 
ventraJ one. 

Sulcus is a small and rather deep, rounded pit ,  situated dorsocentrally 
and j ust in  front of the midlength . 

Presulcate node situated j ust in front of dorsal part of sulcus ; it is small 
and rounded but rather distinct. 
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Just dorsal to sulcus and the presulcate node there are distinct impressions 
of the dorsal muscle group ; furthermore, a single impression is visible j ust 
anteradarsal to the node, and two others j ust anteroventraJ to it; a single 
impression is discernible in the anterodorsal earner of the valve (these scars 
referable to antennal and mandibular muscular attachments). 

Surface reticulate and shallowly and narrowly pitted, except marginally. 
O ccurrence. Lower Ordavieian : upper part of stratum G (about o .6-o.z m 

below GIR fl) at Born-Dådran and Leskusänget, i n  Dalecarlia, Sweden.  

Laccoprimitia ? foveosulcata n .  s p .  
PI .  V,  Figs. 1 4  and 1 7 .  

Derivation of name. foveosulcata alludes to the fact that the sulcus 
1s a pit which may be connected with a dorsal furrow. 

Holotyp e.  The type shown in PI. V, Fig. 1 4  is holotype (P .  I .  U. No.  
ar . os. 3 5 7) .  

Locality of hol otype.  Granmor, in Dalecarlia, Sweden . 
stratum of holotyp e .  Lower Ordavieian : lower part of stratum G (j ust 

above R l/G) . 
M aterial. 7 valves from 3 localities. 
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l i 
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0 , 4 2  

0.39 
o . J s 

Dimensions. 

FM I l H 

L 

o.8I 0-54 

0.79 o. s 8 

i 
0.74 1 o . 5 7  i 

l o. 5 7  0. 70 

0.70 i o. s 3 

o . S r l o . s 8  

0 . 7 5 l o. s 6 
0. 7 0 l o . 5 3 

l G 

L 

044 

0-4 1 

0-45 

0-47 

0-42 

0 , 47 

0-44 
0 , 4 1  

l D M l F M l l l Re-L D M 1\ ant 1\ post ma rk 

i 
0.97 I.QJ IJO i 90 v ! 
1 .00 1 .93 1 20 s s v 
0.88 2 . 1  I 1 30 ' 90 v \ 

i v 1 .00 ! . 7 5  1 20 l 90 
l i 

0.90 1 .94 1 30 l 1 05 v 
l 

1 . 00 2 , 1 1  

0. 95 1 .93 1 2 5 90 
o . 8 8  1 . 7 5  l 

Diagnosis. Ostracods of small size, provisionally referred to Laccoprimitia ; 
posteradorsal part of carapace elongated and tapering ; sulcus forms a deep 
and distinct pit ,  the dorsal limitation of which is lower than the limitation 
for the rest, sometimes continued by a dorsal furrow ; surface relatively 
coarsely and generally distinctly reticulate. 
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Affinities. This species is not a typical Laccoprimitia and therefore only 
provisionally referred to this genus. 

As regards outline, the species is  reminiscen t of L. ? milis ÖPIK, hut 
is different as regards surface pattern : L. ? milis is on ly slightly pitted, hut 
the present species is reticulate. 

From other reticulate Laccoprimitia species known it is different in that 
the sulcus of these species is surrounded dorsally by a higher wall than in 
the present species. 

D escription.  Carapace rather small ; whether or not i t  is equivalved was 
not determined, since only separate valves were observed. 

Dorsal margin straight and Iong ;  anterior margin broadly curved and 
rather symmetric in relation to the longitudinal axis of the carapace ; posterior 
margin very broadly curved and asymmetric in relation to the longitudinal 
axis so that the posteradorsal part of carapace is elongated and tapering ; 
ventraJ margin moderately convex .  

Anterodorsal angle more obtuse than posterodorsal, which is almost a 
rightangle. 

Anterior part of carapace slightly h igher than posterior. 
Carapace moderately arched , postsulcate region samewhat more arehed 

than the presulcate ; surface gently sloping to dorsal margin ,  samewhat more 
steeply to anterior and posterior ,  and very steeply to ventraJ margin ,  which 
posteraventrally is slightly concealed by a protruding part of the valve ; a 
very narrow free marginal zone depressed (not distinctly observable in  all 
specimens) . 

Sulcus is a deep and slightly dorsoventrally elongated pit situated in 
the darsocentral area and distinctly in  front of the midlength . Its dorsal 
limitation is lower than the l imitation for the rest ; sometimes dorsally con
nected with a short furrow. 

Presulcate node small and low hut clearly visible ; situated j ust i n  front 
of the sulcate pit. 

Surface relatively coarsely and most often rather distinctly reticulate, 
except a narrow limbate zon e which is smooth ; peripherally the reticulum i s  somewhat elongated Conforming to the margins. 

Occurrence. Lower Ordavieian : upper part of stratum R J and lower 
part of stratum G (from about 0.2 m below R l/G to about 0. 8 m above this 
boundary) at Stenberg, Granmor, and Leskusänget, in Dalecarlia, Sweden . 

Survey of the dimensions of Laccoprimitia. 

In  spi te of the f act that on ly few specimens of each species were measurable, 
the mean data surveyed in the following table may give an idea of the 
considerable difference between the species as regards the relative length of 
the margins and the size of the dorsal angles . 



- Num- 1 
ber 

L l 
L. ventro-

turgid a 
2 0. 5 6 

L. ? joveo- 5 0 - 4 1  l 
sulcata 

H l l 
l 

0.3 1 

0 .23 

IVAR HESS LAND 

l D M / F M I I G H -L 
i i I l  0. 42 l 0.23  1 .09 1 1 0. 5 4  

0. 1 8  0.39 0 . 7 5  : ,  0 . 56 
I l  

l G I D M I F M I l L L D M /1. an t /1. post 

, ,, 1 l 0-4 1 0 .74 1 4 5  1 40 l 
0-44 0.9 5 1 .93 1 1 2 5 l 90 l l l 

M ean l 0. 5 5 1 0-43 1 0.8 5 ] ! . 28 1 1 3 5 1 1 5 

Genus Conchoprimites n. gen. 
D erivation of name. Conchoprimites is ehosen to point to the fact that 

th is genus is removed from Conclzoprimitia ÖPIK. 
Genotype.  Conc/zoprimites reticulifera n. sp .  
Occurrence. Ordovician . 
Diagnosis. Ostracods of Primitiid appearance ; length 0 .7-3 . 2  mm ; left 

valve larger than the right, which is distinctly overlapped along the ventraJ 
margin and generally less distinctly along anterior and posterior margins ;  
valves generally provided with a groove conforming to the whole free 
margin or anterior and (or) posterior margins, the groove sometimes com
bined with a step-like marking ; sulcus generally deep or rather deep,  its 
anterior margin often mo re steeply sloping t han its posterior ;  presulcate 
node often present, sometimes also a postsulcate ;  surface smooth , punctate 
(entirely or partly) , or reticulate. 

Discussio n  and remarks. In splitting the genus Coucltoprimitia ÖPIK 
the distinctly sulcate species are proposed to form the new genus Conchopri
mites. This genus is I -grooved or has a corresponding step-like margin . 
In C. deminuta ÖPIK traces of a seeond groove may be discernible (cf. ÖPIK 
I 93 7 ,  PL XI, Fig. 8 ) .  The taxonornie importance of the number of grooves 
is not yet investigated . The central region of Conclzoprimites does not seem 
to be swollen like a shield , such as is distinctive for Conehoides n .  gen . 

Most of the species referred to Conc/wprimitia ÖPIK may be transferred 
in to Conclwprimites : 

C. tol!i (BONNEMA I 909) 

C. to!li integra ÖPIK I 93 7  

C. tal!innmsis ÖPIK I 937  
C. deminu/a ÖPIK I 93 7  
C. ? inusitata ÖPIK I 93 7  
C. elongata THORSLUND I 940 
C. leperditoides TI-IORSLUND I 940 
C. hallmsis THORSLUND I 940 
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In the 3 last-mentioned species the sulcus is less deep than in the others. 

It may be added that in these species the punctation is more poorly 
developed or even totally lacking .  

On e species ( C. ?  inusitata) is stated by  ÖPIK to  be sexually dimorphic .  
One type provided with " lateral carinae" without argumentation was mentioned 
as female ,  whereas another I acking such "carinae" was considered maJe .  
The term " lateral carina" was not defined.  In describing another species 
(ÖPIK 1 937 ,  p .  1 9) ,  a "carina (false horder) "  is mentioned, but since false 
border is a very dubious term , the information is of little value. Judging 
from PI . XIII, Figs .  J O  and I I (ÖPIK 1 93 7) ,  with lateral carina is in this 
case meant a carinoid ridge. "It seems the carinae of  C. ? inusitata earrespond 
probably to the concentric grooves of other species of the genus Conchoprimitia" 
(ÖPIK 1 937 ,  p. 1 2) .  The type considered maJe has no lateral carina and no 
groove conforming to the free margin . 

Judging from PI . XIII, Fig. I 2 (ÖPIK 1 937 ) ,  the surface,  moreover, is 
not punctate like the "female" type ,  and the sulcus also gives the impres
sion of being of different appearance. One may really wonder whether these 
types represent the same species. 

ÖPIK's statement that the carinate type is female and the non-carinate 
is male of the same species is ground less and has to be rej ected. KAY's 
statement ( 1 940, p .  249) on sexual dimorphism in  the taxonomically very 
dubious American species Concfwprimitia (Eur;'chilina?) symmetrica (ULRICH 
1 894) KAY 1 940, which may possibly, but not very likely, be referable to 
Conchoprimites, seems equally groundless . Without further argumentation he 
states as regards this species : "dimorphic ,  female form hearing flange 
with in  free margins" .  In f act, nothin g is known with certainty a bo ut  sexual 
dimorphism in Concftoprimites. 

The hitherto known species which may be referable to Conchoprimites 
(9 in n umber) are al l  European . Those described by BONNEMA and ÖPIK 
( 5  species) were found in Estonia and those described by THORSLUND 
(3 species) were found in Sweden . They are all Middle Ordovician. The 
Estonian species are generally d istinctly punctate, the Swedish ones are 
indistinctly punctate or smooth . 

In the present work is presented a Swedish Lower Ordavieian Concho
primites species which is reticulate. 

Conchoprimites reticulifera n .  sp .  

P l .  V, Fig. 20. 

D e rivation of name. reticulifera alludes to the reticulate surface. 
Holotype.  The type shown in  PI . V, Fig. 20  is holotype {P. l .  U. No. 

ar. os. 366) . 
Locality of holotype.  Stenberg, in Dalecarlia , Sweden . 
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Stratum of holotyp e.  Lower Ordovician : lo w er part of stratum G (about 1 . 2  m above R l/G) . 
Material. I carapace and 9 valves from 4 localities. 

Dimensions.  

N o. l L l H l G l D M l F M I l H l G / Dt l F M  L 
- --
L D M  

ar. os .  ! . 3 2  0.89 o.6s 0.9 5  362 2 . 79 o.67 0-49 0.7 2 2 .93 

ar. os.  r .o6 0.70 0-47 0. 79 2 . 2 8 1 0.66 0.74 2 . 89 363 0.44 

ar. os . 
366 I.Ol 0 . 66 044 O.J9 r .98 ! f  o.65 044 0.78 2SI 

ar. o s .  0.98 o 67 0. 74 2 . 76 36 1  0.40 l 2 .04 l 0.68 0-4 1 0. 7 5 

ar. os . J o.8o o. s s  0-40 o.6o 1 . 7 2 i l o.69 o. so 0. 7 5  2 . 8 7  364 
o . 8 9  o . 6 s o . 9 5  2 . 7 9 I l  o . 69 o. ; o l o . 7 8 2 · 9 3  

Me an ! .03 0.69 0.47 o. n 2 . 1 6  1 1 0.67 0-46 0. 7 5  2 . 79 
o . s s  0 , 4 0  o . 6 o  > . 7 2 1 o . 6 s 0 . 4 1  l 0 . 7 2 2 , 5 1 

1 /\ an t 1 /\  post l Re-k 
1 l mar 

1 3 5  1 2 5  v 
1 30 1 2 5 v l 

IJO I20 c 
1 3 5  1 2 5 v 
1 3 5 1 2 5 v 
1 3 5 l 1 2 5 

l 
Diagnosis. Conchoprimites of moderate or rather small size ; grooves 

conforming to anterior and posterior margins ; sulcus rather short and broad 
but d istinct ; presulcate node very low ; surface reticulate, except for a mar
ginal zone. 

Affinities. The species is  unique in being reticulate and is  therefore 
not confusable with other known species of Concltoprimites. 

Description.  Carapace of moderate or rather small size ; the left valv e 
is the larger, overlapping the right one along ventraJ margin .  

Dorsal margin  straight and rather Iong ;  anterior margin more convex 
than posterior one ; ventraJ margin moderately convex. 

Anterodorsal angle somewhat more obtuse than the posterior. 
Anterior and posterior parts of carapace of about the same height, or 

the posterior part somewhat higher .  
Carapace moderately arched, presulcate region somewhat more than 

postsu lcate (the former sl ightly swollen j ust in  front of sulcus ; the l atter 
swollen j ust posteroventraJ to sulcus, its remaining part flattened ) ; surface 
gently sloping to the margins ,  especially to the posterior ; dorsal corners 
pinched, the posteradorsal more than the anterodorsal .  

Mostly only the dorsal part of anterior margin and generally the whole 
posterior one conformed to by grooves ; anterior groove shal low and rather 
broad, posterior one broad and shallow in the dorsal part but other
wise scratch-like. 

Sulcus situated mainly dorsocentrally and distinctly in  front of the 
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midlength ; i t is practically straight and rather short, deep, and broad ; its 
anterior wall more steeply sloping than the posterior. 

Presu lcate node mostly minute and slightly dorsoventrally elongated. 
Surface reticulate, except for a marginal zone of different breadth , which 

is smooth or faintly rugose ; reticulum samewhat tenuous but generally 
distinct (as a rule most distinct in the presulcate region ) . 

O ccurrence. Lo w er Ordavieian : lower part of  stratum G (about 1 .  I -1 .4 m above R l/G) at Leskusänget, Stenberg, Röj eråsvägen , and Rävanäs, 
i n  Dalecarl ia ,  Sweden . 

Subfamily P r i m itiop s inae (SwARTZ 1936) . 

Diagnosis. SWARTZ I 936,  p .  5 5 5 ·  
Discussion and remarks. Cf. above p .  206. 

Genus Primitiopsis JoNEs 1887. 

Gen otype. Primitiopsis planifrons ]ONES I 887 .  
O ccurrence. Ordovician-Gotlandian-Devon i an . 
Diagnosis. The original diagnosis by JONES ( I 887, p .  5 and I 888 ,  p .  406) 

was completed by later authors, e. g. ULRICH and BASSLER I 92 3 ,  p. 300 
(their d iagnosis seerus to be based mainly on the genotype) , and SwARTZ 
I 936, p. s s s .  

Discussion and remarks. In the original diagnosis, JONES especially 
pointed to the small anterior chamber, "which is partitioned off from the rest 
of the cavity by a cross wall" .  "This constitutes the generic d istinction" 
( I 888 ,  p .  406 f. ) . ]ONES ( I 888 ,  p .  407) was aware of the fact that the charn
bered end is the anterior, "because that end has its analogue in  the struc
ture of the recent Chlamydotlzeca SAUSSURE" . Later authors erroneously con
sidered this end posterior in suggesting the chamber to be a brood pouch . 
Specimens considered males have no such pouch as i l lustrated by ULRICH 
and BASSLER ( 1 92 3 ,  p. 298). Judging by HARRIS (DECKER I 93 I ,  p .  9 I )  also 
th e "males" of Primitiopsis basslerz· HARRIS should have a chamber, though 
less prominently developed than in  " females" .  

Specimens provided with a n  anterior chamber may b e  recognizable as 
Primitiopsis also externally, since the surface covering  the chamber is smooth 
but the rest of the surface is reti culate. Specimens lacking anterior charn
ber may not always be so easily distingu ishable. They may be confused 
with Laccoprimitia, since both h ave a p i t-l ike sulcus and since, like Primi
tiopsis, many Laccoprimitia species are reticulate. The marginal zone is  
d ifferent! y developed : that of Laccoprimitia is depressed bu t that of Primi
tiopsis is not depressed. However, this difference may often not be distinct, 
since the depressed marginal zon e of Laccoprimitia does not seem to be distinctly 
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developed in all species. Therefore, a species may not be determined as 
Primitiopsis un iess the presence of an anterior chamber is proved. 

This was not always made. Earlier in  this paper was mentioned (p. 207) 
t hat KA Y proposed to re f er Primitiella to the subfamily Primitiopsinae 
on account of the fact that the carapace is more arehed in the end which , 
accord ing to his conception of the orientation of  the carapace, is ante
rior (in fact it is the posterior end) .  Thus, he does not campare the same 
ends and,  additionally, he has not observed (either internally or externally) 
whether there is a chamber or not. His proposal has to be rej ected . 

KA Y { I  940, p. 26 I ) described a new species as Primitiopsis ? be !la since 
i t  is "similar to the genotype in having a shallow sulcus with a doubtful 
median pit, in being coarsely punctate, and, from comparison with Primz� 
tieila constricta, be in g dimorphic in the anterio r" . His statement a bo ut the 
similarity to Primiiiella is obviously of  no importance for his referen ce of 
the species to Primitiopsis ; fu rthermore it may be added that in the geno
type the sulcus is a small but distinct pit and not "a  shallow sulcus with 
a doubtful median pit" (cf. ULRICH and BASSLER 1 92 3 ,  Fig .  I 5 ,  p. 298) .  
The continuation of KA Y' s discussion on the taxonomical position of the 
species considered is also very curious : "Primiiiella planifrons (the genotype) 
also has dimorphism at the opposite end of the valve from the sulcus, but 
differs in having a terminal broad pouch . "  The "terminal broad pouch" , 
as mentioned, is the deciding criterium for the genus Primitiopsis. If the 
species under consideration has no anterior chamber, as stated by KAY, 
i t  may not be a Primitiopsis. 

P. oblonga (JoNEs and HoLL) and P. obsoleta (JoNEs and HoLL) are 
different from other Primitiopsis species and might properly be removed 
from this genus, as proposed by SWARTZ ( I 936, p .  s s s ) .  They are non
pitted and non-reticulate. 

Inclusive of these two species, ro species seem to be referable to Pn� 
mitiopsi's (one reported as uncertain) ;  P. ? bella KAY which was discussed 
above is not included . The ro species are distributed in the following way 
(BASSLER and KELLETT I 934,  and SWARTZ 1 936 ,  who adds Primitia reti
cristata JONES and HoLL, op .  cit . p .  s s s) .  

Devonian 

G otlandian 

Ordavieian 

E u rope 

2 
5 ' 

7 

l N .  America l 
l 2 l 

l 
3 

' 4 of them from th e  Island of Gotland. 

4 s 
r o  
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The Ordavieian species i s  Middle Ordovician . 
In the present work, one Lower Ordovician species is described , which 

is provisionally referred to Primitiopsis. Since the only specimen secured 
could not be investigated internally, it was not observed whether or not 
an anterior chamber is present, and ,  hence, its generic position is samewhat 
uncertain .  

Primitiopsis (?) circumreticulatum n .  sp .  

PI.  V ,  Fig.  1 9 . 

Derivation of name. circumreticulatum alludes to the fact that the re
ticulation is elongated conforming to the margins .  

Holotype.  The type shown in  PI .  V,  Fig. 19 is holotype (P. I .  U. No.  
ar . os .  360) . 

Locality of holotyp e.  Silverberg, in  Dalecarlia ,  Sweden. 
stratum of holotype .  Lo w er Ordavieian : presurnably lower part of 

stratum G; the exact distance from the boundary R l/G could not be estab
l ished, since this boundary was not observable at Silverberg. 

Material. One valve. 

Dimensions.  

N o . , L H G D M  

ar. os. , o.62 0.3 5 0.28 0.49 
360 l 

I . I 6 1 1 °· 56 1 °·
45
1 °·

79 i 2 .36 1 1 40 l 1 20 l v 
Diagn osis. Ostracod of moderate size, most Iikely referable to Primi

tiopsis ;  free marginal zone not depressed ; sulcus small and pit-like ; surface 
distinctly reticulate ; reticulum elongated conformin g to the margins .  

Affinities. The species is provisionally considered a Primitiopsis on ac
<:ount of the distinct pit in the central area, the distinctly reticulate sur
face, and the fact that the free marginal zone is not depressed. The spe
cies could not be proved to be a Primitiopsis, since it was not possible 
to observe whether an anterior chamber is present .  

The circummarginal arrangement of the reticulum distinguishes the pre
sent species from other Primitiopsis species known . 

D escriptio n .  Carapace of moderate size ; whether or not it is equivalved 
was not ascertainable , since only one separate valve was observed. 

Dorsal margin straight and rather Iong ; anterior and posterior margins 
regularly curved, anterior somewhat more than posterior ; ventraJ margin 
nearly straight, parallel to the dorsal margin . 

Anterodorsal angle somewhat more obtuse than the posterodorsal .  
Anterior and posterior parts of carapace of  about the same height. 
Carapace moderately and rather regularly arched, anterior area somewhat 

1 6 - 48705 Bull. of Geo!. Vol. XXXIII 
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more arehed than the posterior ; ventraJ area sl ightly protruding over ventraJ 
margin . 

Sulcus situated in the dorsal part of central area and j ust in front of 
the midlength ; i t is a small ,  rounded, and rather deep and distinct pit .  

Surface distinctly reticulate ; reticulum elongated Conforming to the margin .  
O ccurrence. Lower Ordovician : stratum G, presurnably lower part ; the 

exact distance from R l! G or G/R Il not known,  since these boundaries 
were not observable in the only locality where the present species was 
found, \" i z .  Silverberg (sample 4), in  Dalecarlia ,  Sweden . 

Family Hollt'nidae ScHMIDT 194r.  
Diagnosis. SCHMIDT 1 94 1 ,  p .  3 1 .  
Discussion and remarks . According to SCHMIDT, this family is  separable 

into 4 new subfamilies : 

Hollin inae 
Ctenentominae 
Tetradellinae 
Ctenonotellinae. 

I propose to re f er t wo additional subfamilies to H ollinidae : Eurychili 
ninae ULRICH and BASSLER 1 923  and Euprimiti inae n .  subfam. The genera 
of these subfamil ies are usually classed in Primiti idae. 

It may not be appropriate to class the velate subfamily Eurychili ninae in 
Primitiinae as has hitherto been done ; in  fact it may be more closely related 
to Hol l in idae subfamil ies ,  especially to Ctenentom inae .  This suggestion is 
based mainly on the important fact that both have a velate structure. But 
there is also essential agreement as regards sulcus and presulcate node. 
For the same reasons,  Euprimitia and some allied genera here proposed 
to form the subfamily Euprimitiinae are referred to Hollinidae ; in this case 
the velate structure is not a velum but a velate ridge. 

After exclus ion of  these subfamilies, Primitiinae becomes an entirely 
non-velate subfamily. 

Besides these now presently proposed subfamili es , Ctenentominae and 
Tetradel l inae are represented in the material investigated here. 

Subfamily E up r i m i t i inae n. subf. 

Diagnosis. A group of  genera provided with a velate ridge ; su lcus 
most often rather straight, short, broad, and moderately deep,  sometimes 
its ventraJ part is surrounded by a horseshoe-shaped r idge ; presulcate node 
generally present ,  surface mostly reticulate or punctate (often very coarsely) , 
sometimes granulate, granoreticu late, l ineate, or smooth .  

Discussion and remarks. Euprimitia and th e allied genera Euprimites 
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n .  gen . ,  ffalliella ULRICH and Haltatia KAY may be closely related to Eurychi 
l ininae. However, they are different from Eurychilininae and may form a 
new subfamily called Euprimitiinae . The most distinctive difference is in  
the  appearance of the  velate structure. In Eurychilininae i t  forms a broad 
velum and is often dimorphic : in  some specimens i t  is partly convex so 
that an extraneons chamber is formed between the vela. In Euprimiti inae 
i t  consists of a generally rather low ridge which is narrow or moderately 
broad (most often called "the false horder" ) .  An extraneous chamber like 
that of Eurychilininae may not occur. KAv' s remark that " female" carapaces of 
.Euprimitia have "a posteroventraJ flange obscuring a marginal, channellike 
pouch" ( I 940, p .  2 5 2) should have been completed by illustrations to verify 
such a remarkable statemen t. The accompanying illustrations do not yield 
information in this respect. 

On account  of this dimorphism and of sim ilarity in the appearance of 
the sulcus KA Y ra n ked Euprimitia in Eurychil ininae. 

Genus Euprimitia ULRICH and BAssLER 1923.  
Gen otype.  Primitia sanctipauli ULRICH 1 894. 
Occurrence. Ordovician-Gotlandian. 
Diagnosis. ULRICH and BASSLER 1 923, p .  300. 
Discussion and remarks. Important additions to the original diagnosis 

have not been made. 
(KAY's  statement abou t  sexual dimorphism ( I 940, p. 2 5 2) cannot be 

considered pro ved, cf. above. )  
From Euprimitia ULRICH and BASSLER I propose to remove those 

species in  which the ventraJ part of sulcus is surrounded by a horseshoe
shaped ridge. They form the new genus Euprimites. 

On! y 6 species belonging to Euprimitia emend . ma y be known ; rev i sed 
data from BASSLER and KELLETT 1 934, ÖPIK I 93 7 ,  THORSLUND I 940, and KA Y I 940. They are distributed in  the following way : 

Europe 
Gotlandian I 

Ordav i e i a n  ::! 
l l 3 

l . ·  / N . Amenca 

3 

i 
3 

I 

5 

l 6 

The Ordavieian species are Middle Ordovician . The European ones 
originate from Estonia .  

In the present paper are described three Lower Ordaviei an Eupn.mitia 
species from Sweden . 
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Euprimitia tenuireticulata n .  sp .  

P I .  V, F i g s .  2 5 and 2 6 .  

Derivation of n a m e .  tenuireticulata alludes to the tenuously reticulate 
surface. 

Holotype. The type shown in PI.  V, Fig. 2 5  is holotype (P. I .  U.  No. 
a r .  os. 3 70). 

Locality of holotyp e. Leskusänget, in  Dalecarl ia ,  Sweden . 
Stratum of holotype.  Lower Ordavieian : lower part of stratum R Il 

(about 0. 2 m above G/R Il) . 
Material. 3 valves from 2 localities . 

l l l N o. ' L H G 
' 

ar. os.  l 
o . 65 042 I.OO 

3 70 ar. os .  l 0.70 0-43 0 . 29 37 1 
Mean l o. 8 5 l 0 . 5 4  l l 0. 36 

Dimensions. 

l l /l H l G l D M l F M l l l Re-D M F M " L L L D M l 1\ an t 1\ post mark 
l 

0. 93 2.09 tl o . 65 042 0.93 2.25 II5 IOO v 
! .42 1 1 0.62 o. 64 0-4 I 0.9 I 2 . 2 2  I I 5 I oo v 

i l 0- 79 l l ! . 76 1 1 0.64 1 0.4 I l 0.92 1 2 . 2 4 l I I 5 l I oo l 
Diagnosis. Euprimitia of moderate size ; free margin surrounded by a 

narrow velate ridge ; area between velate ridge and free margin convex and 
very narrow ; sulcus short, rather broad and deep, dorsal part widened ; 
presulcate node rather low but distinct, rounded or dorsoventrally slightly 
elongated ; surface tenuously reticulate. 

Affinities. The species is different from E. macroreticulata n .  sp.  in being 
more tenuously reticulate and in  the velate ridge being narrower. 

Regarding the reticulation ,  the species resembles Euprimites reticulo
gramtlata n .  sp . ,  but the generic character of Euprimites, i .  e .  the ventral 
part of sulcus being surrounded by a horseshoe-shaped ridge, is sufficient 
to distinguish E. reticulogranulata from the present species. 

Furthermore, M aeronotel/a reticulata n. sp. is samewhat reminiscen t of Eu
primitia tmuireticulata as regards general shape and the reticulation .  They are 
distinguishable in that the sulcate depression of Macronotella reticulata is 
very shallow and the presulcate node of  that species is extremely low ; 
moreover, the most distinguishing generic character of Macronotella (the 
!arge and rounded central muscle spot) is often discernible externally in 
M. reticulata. 

Description .  Carapace moderately !arge ; whether or not it is equivalved 
could not be determined, since only separate valves were observed. 
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D orsal m argin straight and Ion g ;  anterior and posterior m argins broadly 

rounded,  anterior sli ghtly more than p osterior ; ventraJ margin rather convex . 

D orsal angles only slightly obtuse,  posterad orsal somewhat less obtuse 

than the anterodorsal .  

Anterior and p osterior p arts of  carap ace of about th e same height.  

Valves moderately arched,  pres ulcate region somewhat more than the 

p ostsulcate, which i s  rather flattened i n  the posterior part ; p osterad orsal 

corner pinched ; area between free margin and vela te rid ge con ca ve a n d  

very n arrow. 

Velate ridge n arrow, extending from anterodorsal to p osterad orsal corn er . 

Sulcus s i tuated mainly i n  th e dorsocen tral area an d somewhat i n  front 

of  the midlength ; it  is  short, rather broad and deep ; dorsal part broader 

and less distinct. 

Presulcate node low and rounded,  or slightly dorsoventral l y  elon gated . 

Central muscle spot d iscern ible in ventraJ part of sulcus ; i n  the broadened 

dorsal part o f  sulcus the i mpressions o f  th e dorsal muscle group are vis

ible ; in front of  th e presulcate node impressions of  antennal and man

dibular musdes occur (m ainly anterodorsally o f  i t ,  bu t also anteroventrally) ; 

in the anterodorsal corner i s  a rather d istinct muscle i mpression . 

S urface tenuously reticulate (the n arrow zone between velate ridge 

and free margin smooth ) ; "m eshes" elongated, mainly conform ing to the 

margins ; the reticulum seems to be better d eveloped in later stages than 

in earlier (in  specimen No. 371 [0. 70 mm ] the reticulum i s  more tenuous 

than in  No . 370 [1. 00 mm] ; moreover,  in No. 371 the postsulcate region 

i s  v ery i n distinctly reticulate) . 

Occurrence. Lower Ordav ieian : upper p art of stratum G and lower part 

of stratum Rlf (fro m  about 0. 1 m below G/Rlf to about 0.2 m above this 

boundary) at Leskusänget a n d  Rävanäs, i n  Dalecarl ia ,  Sweden.  

Euprimitia macroreticulata n.  s p .  

PI. V ,  Figs. 2 2  and 23. 
Derivation of name. macroreticulata allu des to the widely retic ulate 

surface. 

Holotype. Th e type shown in PI. V, Fig. 22 is h olotype (P. I. U. No. 
ar. os.  373). 

Locality of holotype. Stenberg, in Dalecarl ia ,  Sweden . 

stratum of holotype. Lower Ordovician : lower part of stratum G 
(about 0.6 m above R I! G). 

Material. 6 valves from 3 localities . 

Diagnosis. Euprimitia of smal l si z e ;  posteradorsal part of ca ra pace 

sligh tly extended and taperi n g ; vela te rid ge relatively broad,  not extending 

to dorsal  corners; area between v elate ridge and free m argin sl ightly 



No. l L l H l G l DM 

l 
ar. os. 0.57 376 0.38 O. JO 0-48 

ar. os. 
049 O.J6 0 .2] 040 373 

ar. os. 0-49 0.36 0.26 0.4 1 378 
ar. os. 

374' 0.44 0.27 0.20 0.39 

ar. os. 
377  0-43 O.JO 0.23 0.38 

ar. os. 
375 

0-41 0.27 0.20 0.36 

0.38 0.30 0,48 
Mean 0-47 0.32 0.24 0-40 

0.27 0.20 0 .36 

IV AR HESSLAND 

Dimensions. 

l FM Il H L 
il 

1 . 1 3 ii 0.67 

o. 9s l ! o.?J 

l ! .00 l 0.73 

0.88 l o.6r 

0.87 l l 0.70 

0.75 l 0.66 . l 
LIJII 0-73 

0.93 1 ! o.68 
0 . 7 5 o.6t 

l G 
L 

0.53 

047 

0.53 

0.45 

0.54 

0.49 

0-54 
o. 5 1  

0-45 

l D M l F M l l l Re----r::- D M 
1\ an t 1\ post mark 

0.84 2 .J5 ! JO ! ! O v 
0.82 2.J7 IJO IIO v 
0.84 2-44 !25 115 v 
o.89 2.26 130 1 05 v 
o.89 2.29 115 1 !0 v 
0.88  2.08 105 1 15 v 

o .8g 2·44 
0.86 2.30 125 110 

o .82 2.08 

' Specimen encrusted with l imonite and shrunken, length in reality 0.56 mm (cf. 
PI. V, Fig. 23). 

concave and fairly broad ; sulcus deep and rather broad , ventraJ end some
what curved forwards ; presulcate n ode relatively !arge ; surface widely 
reticulate. 

Affinities. The species is distinguishable from other Euprimitia species 
on account of the appearance of th e outl ine (posterodorsal part slightly 
extended and tapering) , the velate ridge (proportionally broad and not 
reach ing the dorsal corners) , the deep sulcus and the distinct presulcate 
node, and the reticulation (meshes more equilateral and relatively larger 
than in other known species of Euprimitia). 

Description. Carapace small ; w hether or not i t is  equivalved could 
not be ascertained , since only separate valves were observed. 

Dorsal margin straight and Iong ;  anterior margin widely curved, and 
rather symmetric to the longitudinal axis of the carapace ; posterior margin 
asymmetric so that posteradorsal part of carapace is slightly extended 
and tapering ; ventraJ margin rather much convex . 

Anterodorsal angle samewhat more obtuse than posteradorsaL 
Anterior part of  carapace samewhat h igher than posterior. 
Carapace moderately arched, postsulcate region more than presulcate 

(area j ust posteroventraJ to sulcus samewhat swollen , posteradorsal area 
slightly flattened) ; area between velate ridge and free margin sl ightly concave .  

Velate ridge broadest anteroventrally (thus constituting a forward swing) , 
successively diminishing in  breadth towards the ends, extending to dorsal 
part of anterior and posterior margins .  

Sulcus situated distinctly in  front of the midlength ; i t is deep, rather 
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broad , and Iong, extending from about the midheigh t of  dorsal area to 
about middle part of central area ; its dorsal half di rected dorsoventral ly, 
its ventraJ slightly curved forwards. 

Presulcate node situated dorsocentrally (j ust in front of the middle part 
of sulcus) ; it is rounded or slightly dorsoventrally elongated and rather 
low but distinct. 

Surface reticulate, except sulcus and presulcate node w h ich are smooth ; 
reticulation distinct, especially i n  the presulcate region ,  but very i ndist inct 
in  the area between vela te rid ge and free margin ; reticulum proportionall y 
wide and fairly equi lateral . 

Nates on the larval development. Judging by the specimens measured, 
it seems as if  the anterudorsal angle grows more and more obtuse during 
the ontogenesis. Other ontogenetic changes were not observed. 

Occurrence. Lower Ordavieian : lower part of  stratum G (about o.6-
0. 7 m above R l/G) at Stenberg and Leskusänget, in Dalecarl ia ,  Sweden ; 
furthermore, one specimen was observed at S ilverberg i n  Dalecarlia ,  v iz .  
in sample No. 2 (stratum G;  distance from R l/G not known , th is  boundary 
not having been observed at Silverberg) . 

Euprimitia planopunctata n .  sp. 

PI.  V, Figs. 2 1  and 24. 

Derivation of name. planopunctata alludes to the shallowly pitted surface. 
Holotype. The type shown in PI .  V, Fig. 2 I i s  holotype (P. I. U. No. 

ar. os. 390). 
Locality of holotype. Born-Dådran , in  Dalecarl ia ,  Sweden .  
Stratum of holotype. Lower Ordavieian : lower part of  stratum R II 

(about 0. 3 m above G/R 11) . 
Material. 2 valves and 26 interna! moulds from 2 localities. 
Diagnosis. Euprimitia of rather small s ize ; ventraJ margin and ventraJ 

part of anterior and posterior margins surrounded by a low velate ridge ; 
area between velate ridge and free margin distinctly concave and rather 
narrow ; sulcus short, shallow, and fairly broad ; presulcate node small and 
tuberculoid, distinct ; surface shal lowly pitted ; surface of interna! mould 
additionall y sl ightly tu berculate. 

Affinities. The characterist ic shallowly pitted surface makes this species 
distinguishable from other known species of  Euprimitia. 

The species may be remin iscent of certain specimens of Macronotel!a 

reticulata n .  sp., v iz .  those in which the !arge central muscle spot is indistinct 
and a slight sulcate depression and a minute presulcate node are developed . 
M. reticulata is different mainly in  that the entire region between the dorsal 
margin and the velate ridge is reticulate ; in  the present species th is  zone 
is  smooth and shallowly p itted . 



No.  l L l H l G 

ar. os . 0 .72 0-46 0 . 3 5  388 
ar. os. 

389 
0.66 0.42 0.28  

ar. os .  0.64 0.38  0.26 
386 

ar. os o.63 0 -4 1  0 . 26  384  
ar. os .  o .6o 0.26 38 1 0-40 

ar. os. 0.]] 390 oss 0.24 

ar. os. 0 . 54  0-33 0.26 380 
ar. os. 0. 50 0.29 0.2! 382 
ar. os.  0-44 0.26 0. 1 9  

387 
a�.

8
�s- j 0-43 0.28 0.20 

0.46 0-35 

Mean 0- 5 7  0.36 0.25 
0,26 o. 19 

IV AR HESSLAND 

Dimensions. 

l DM l FM Il � l G l L 

o.6o 1 . 39 0.64 1 0-49 

0. 5 2  1 . 1 6 o.64 0-42 

0-49 1 .16 o 5 9  0-4 1 

0. 5 1  1 . 1 6  l 0.65 0 .4 1 

0.46 1 .2 5  o.67 0.43 

042 I.09 � � 0.60 0-44 

0.40 1 .09 1 0.6 1 0-48 i 
0-42 0-95 0. 5 8  0-42 

0.37 0.84 0.59 0-43 

0 .35  o.86 1 o.65 0.47 

o.6o 1·
39 1 o.67 0-49 

0-45  I .  lO l 0.62 0.44 
0.35 o.84 o.s8 o .. p 

l D M l F M l l l Re-
---r:- D M l A ant A post mark 

0.83 2.32  !20 1 1 5 M 

0-79 2 .23 1 2 5 1 1 5 M 

o. n 2 . 52 1 30 1 20 M 

o.8 1 2 . 27  130 120 M 

o.n 2.72 1 20 1 30 M 
0.76 2.60 I]5 I20 M 

0.74 2 . 72  13 5 120 M 

0.84 2 . 26  125  1 10 M 

o.84 2 . 2 7  1 30 1 1 5  M 

o.8 1 2. 46 1 30 I ! O  M 

o.84 2.72 

0-79 2.44 1 30 120 
0-74 2.23 l 

Description. Carapace rather small ; whether or not i t  is equivalved 
could not be established, since only separate valves were observed. 

Dorsal margin straight and moderately Iong; anterior margin slightly 
more convex than posterior ; ventraJ margin moderately convex. 

Anteradarsal angle samewhat more obtuse than posteradorsaL 
Anterior and posterior parts of carapace of about the same height. 
Carapace moderately arched, postsulcate region slightly more than 

presulcate ; posteradorsal earner samewhat p inched ; area between velate 
ridge and free margin narrow and concave. 

Velate ridge low, not entirely conceal ing corresponding parts of free 
margin ,  extending to dorsal parts of anterior and posterior margins. 

Sulcus situated in the darsocentral area distinctly in front of the mid
length ; it is  shallow, short , and fai rly broad. 

Presulcate node small and tuberculoid. 
Surface mainly posterior and ventraJ to sulcus shallowly pitted ; surface 

of i nterna! moulds variably developed : extreme! y sh allo w pits distinctly 
developed in a few specimens, in others the pits are indistinct ,  and i n  
many specimens they are no t  discern ible at all ; scattered minute tuberdes 
occur permanently, however. 
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Muscul ar impressions most! y distinctly discernible i n  interna! mo u Ids ; 

central muscle spot !arge and rounded ; dorsal muscle group impressions 
often distinct; i n  front of presulcate node (partly anterodorsally and partly 
anteroventrally) antennal and mandibular muscle scars often visible ; some
times an impress ion occurs in the anterodorsal corner of the interna! mould. 

Occurrence. Lower Ordovician : lower part of stratum R II (from j ust 
above GIR II to about 0.3 m above this boundary) at Silverberg II and 
Bom-Dådran, in Dalecarlia, Sweden . 

Survey of the dimensions of Euprimitia. 

The extent to which the fol lowing mean data are representative rs 
restricted, owing partly to the fact that the measurable specimens of 
E. tenuireticulata are few and part! y to the f act that E. planopullctata is repre
sented mainly by interna! moulds. 

It may be noticed that the dorsal margin seems to be Iong in all 
species ; i t  is especially Iong in  E. tenuireticulata and E. macroreticulata. 

Num·l ber L l H l G 

E. tenui- o .85  O.J6 
reticulata 

2 0. 5 4  

E. macro-
reticulata 

6 0.47 O.J2 0.24 

E. piano- lO 0. 5 7  O.J6 0.2 5  
jJunctata 

I DM I FM II H l -L 

0-79 I .76 0.64 
l 

0.40 0.9J 0.68 

0.45 1 . 1 0 I l o.62 

G 
-L 

0.4 1 

0. 5 1  

0.44 

IDM I FM I 1-l --r=- D M 1\ an t 1\ post 

0·92 1 2 . 24  1 1 5  1 00 

l 
0.86 2 .JO 125 1 1 0 

0.79 2 -44 !JO 1 20 

Mean l o.65 1 0-45 1 0.86 1 2 .J I  l 1 2 5  l 1 10 

Genus Euprimites n. gen. 
Derivation of name. Euprimites is ehosen to point to the fact that 

this genus is removed from Euprimitia. 

Genotype. Euprimitia reticulogranulata n .  sp .  
Occurrence. Ordovician-Gotlandian . 
Diagnosis. Monosulcate ostracods of rather small or moderate si z e :  

length about 0.7-1.5 mm ; carapace practically equivalved ; free margin 
surrounded by a velate ridge ; sulcus deep and straight, its ventraJ part 
surrounded by a horseshoe-shaped, round ed rid ge ; presu lcate n ode small ,  
constituting the continuation of the anterior part of  the horseshoe-shaped 
ridge ; surface smooth (?), l ineate and granulate, reticulate, reticulogranulate, 
or punctate. 

Discussions and remarks. The horseshoe-shaped ridge enclosing the 
ventraJ part of the sulcus is the character which mainly distinguishes 
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Euprimites from Euprimitia, from which genus Euprimites is detached . 
Moreover, in the new genus the sulcus is generally longer and deeper. 
These characters are so typical that generic value may be attached to them. 

ÖPIK (1937, p .  19) and THORSLUND (1940, p. 164 and 165) have noticed 
the horseshoe-shaped ridge in the following species : Euprimitia plma 
ÖPIK 1937, Euprimitia minor THORSLUND 1940, and Euprimztia (?) lock
nensis THORSLUND I 940. I propose t hat t hese species be referred to Eupri
mites. Judging by the pictures, the following species may also belong 
to Euprimites: Euprimitia buttsi ULRICH and BASSLER 1923 and possibly 
Euprimitia sp.  aff. bilabra/a ÖPIK 1937. Possibly some or other of the 
"Primitia" species of the German Geschiebe geologists appear to belong 
to Euprimites, such as Pninitia burs a KRAUSE I 889 (referred to Eury
cltilina by BASSLER and KELLETT 1934 without discussion and presurnably 
erroneously, considered by SCHMIDT 1941 to be a Craspedobolbina ; 
SCHMIDT's suggestion requires further confirmation) .  

The above-mentioned species referred to Euprimites are distributed in 
the following way : 

Europe l N. America l 
Gotlandian I I 
Ordavieian 4 4 

i l 4 I 5 

The Ordavieian species originate from Sweden and Estonia ; they are 
all Middle Ordovician. 

In this paper one Lower Ordavieian Euprimites species Is described. 

Euprimites reticulogranulata n .  sp .  

P I .  V ,  Fig. 2 7 .  

Derivation of name. reticulogranulata alludes to  the fact that the  surface 
is reticulate and additionally partly granulate. 

Holotype. The type shown in PI . V, Fig .  27 is holotype (P. I. U. No. 
ar. os .  392 ) . 

Locality of holotype. Leskusänget, in Dalecarlia, Sweden . 
Stratum of holotype. Lower Ordovician : lower part of stratum R Il 

(about 0. 2 m above G/R Il). 
Material. 2 carapaces (in part unsatisfactorily preserved) and 2 valves 

from 3 localities. 
Diagnosis. Euprimites of moderate size ; ventraJ region swollen and 

concealing ventraJ margin ; vela te rid ge running al on g the most protruding 
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ar. os. 

I.08 392 
ar. os. 

393 0.88 

ar. os.  0.64 391 

M ean 0 .87 
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H l G l D M 

l 

o.6o o.6o 0. 90 

0. 5 4 0-42 0.70 

0·3 5 0 . 26 0. 54 

o.6o o.6o o.go 

o.so 0-43 0.7 1 
0.35 0.26 0,54 

Dimensions. 

l F M  Il H 
-L 

Il 
I. 98 i o.s6 

1 . 74 o.6 1  

I .I6 0. 5 5  

1.98 Ii o.6x 

1 .63 1 1  0. 5 7  
I,IÖ 0.55 

l G L 

o.s6 

0-48 

0-4 1 

o.s6 

0-49 
0.41 

l D M l F M l l l Re-
� D M 1\ ant 1\ post mark 

0.8] 2. 20 I 20 IIS v 
o.8o 2 - 49 1 3 5  1 20 c 
o.84 2 . 1 5  1 30 120 c 

o.84 2·49 

0.82 2 .28 1 30 1 20 
o.So 2.15 

part of the swollen ventral region,  forming there a gentie curve arcuated 
outwards ; sulcus straight, Iong, rather deep , and broad ; surrounding horse
shoe-shaped ridge distinct ; presulcate node smal l ;  surface wrinkly reticulate 
and slightly granulate. 

Affinities. The species somewhat resembles Euprimites minor (THORS
LUND), E. locknensis (THORSLUND), and E. plena (ÖPIK) . These species 
have different surface patteros (E. minor: very finely reticulate, ventrally 
smooth , no granulation ; E. locknensis: a dorsal row of tubercles ; E. plena: 
surface minutely l ineate) . 

Description. Carapace of moderate size ; it seerus to be practically 
equivalved. 

Dorsal margin straight and Iong ; anterior margin slightly more convex 
than the posterior ; ventraJ margin moderately or slightly convex. 

Anterudorsal angle somewhat more obtuse than the posteradorsaL 
Anterior and posterior parts of carapace of about the same height ,  or 

the anterior part inconsiderably higher. 
Carapace moderately arched, presulcate region inconsiderably more 

arehed than the postsulcate ; ventraJ region regularly swollen and concealing 
ventral margin (the velate ridge runs along its most protruding part) ; area 
between velate ridge and free margin sligh tly concave ; closely along the 
free margin (observed in  a right valve) runs a d istinct, acute ridge .  

Velate ridge narrow and acute, extending to dorsal parts of anterior 
and posterior margins, forming in the ventral part a gentie curve arcuated 
outwards (cf. PI. V, Fig. 27 c) ; the ends of the ridge j oin the free margin 
anteriorly and posteriorly. 

Sulcus very distinct ; i t  extends from the dorsal area to about the 
midheigh t ;  i t  is straight, Iong, rather broad , and deep ; its dorsal section 
is a bo ut equally broad in all parts, the ventral slig h t! y widened ; the wall s 
of the sulcus steeply sloping, except for the ventraJ one ,  which slopes 
gent! y. 
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Ventral part of sulcus surrounded by a narrow, rounded, and low hut 
distinct horseshoe-shaped ridge. 

Presulcate node min ute, situated about at the midheight of sukus, eausing 
a sl ight sinuosity in the anterior margin of the sulcus. 

Surface distinctly reticulate, except for the sulcus and the horseshoe-shaped 
ridge which are smooth (owing to the fact that the I ines of the reticulum are 
samewhat irregularly thick, the surface has a samewhat wrinkled appearance); 
surface is partly additionally granulate ; granulae most numerous on both sides 
of the velate ridge. 

Occurrence. Lo w er Ordavieian : upper part of stratum G and lower part of 
stratum R //(from about 0.2 m below GIR I/to about 0.3 m above this boundary) 
at Leskusänget, Si lverberg II, and Bom-Dådran ,  in Dalecarl ia ,  Sweden : 

Subfamily Eurychilini n a e  ULRICH and BAssLER 1923. 
Diagnosis. A group of broadly velate ostracodal genera ; velum in some 

genera plane and in others convex ; in  some genera parts of the specimens 
have a plane velum and in others the velu m is partly convex (th is difference 
generally interpreted as sexual dimorphism); sulcus a more or less deep and 
distinct furrow, a subcircular pit , an undefined depression , or substituted by 
a slightly raised flattened spot or by a rounded node ; presulcate node present 
or lacking;  sometimes also a postsulcate node present ;  pre- and postsulcate 
nodes in some species connected by a more or less distinct wall endasing 
the ventral part of the sulcus ; surface smooth , tuberculate, punctate, or reti
culate ; velum often radiately pl icated . 

Discussion and remarks. Different opinions have been expressed as 
regards the taxonornie pos ition of this subfamily : ScHMIDT (1941, p. 28) 
suggests it to be i ntermediate between Hollin idae and Beyrichiidae ("only 
for historical reasons and not from his own j udgement" he referred i t  to 
Primitiinae). 

The most important generic characters of Eurychi l ininae comprise the 
sulcus, the presulcate node, and the velum. 

The sulcus and the presulcate node are variably developed in different 
genera. The sulcus may be more or less deep, and i t  may be "open" dor
sally, or limited by a wall which gives it a pit-like appearance. In a few 
genera, the ventral part of the sulcus is surrounded by a low rid ge connected 
anteriorly with the presulcate node.  This node may be !arge and distinct 
(rounded or dorsoven trally elongated ) , or small and indisti nct, or lacking. 

The velum is entirely plane, or parts of i t  are convex so that sansage
or egg-shaped rooms are formed.  

These spaces are generally considered to be broad pouches. However, 
as appears from the discussion on the function of these formations (p.  127), 
the velate chambers of Eurychi!ininae scarcely served such a purpose. 
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Further investigations  of transverse seetians of an extensive and repre
sentative material may possibly be able to elucidate the function of the vela te 
swell ings. Such investigations will also determin e  their taxonornie value. The 
latter question is insufficiently studied and, therefore,  taxonornie discussions 
cannot yet be based upon the ve late swellings. 

THORSLUND (I940, p .  I65 f. ) , on the basis of the appearance of the velum, 
discussed the range of Chilobolbina. He suggests that "primarily (in maJe and 
probably also in  unferti lized or unproductive fem ales) the border of the free 
margin of Chilobo/bina was not bent inwards or 'curved on its under side 
so as to form a concave area around the true contact edges of the valves' 
as in Coelochilina and Eurychilina (ULRICH and BASSLER I923, p. 303). In 
real ity, this feature is restricted to certain specimens of species of Clzilobolbina." 

Thus, THORSLUND seerus to mean that the velum of Eurychilina and 
Coelocltilina should be invariably convex, whereas that of Chilobo/bina should 
be entirely plane in some specimens hut in  others partly convex.  This is not 
tenable. In fact, such dimorphism also occurs in  other genera, such as Eury

chilina and Laccochilina n .  gen . 
The range of Eurychilininae has been discussed by several authors . I 

th ink that the
_ 

following genera may be referred to Eurychilininae : 

Euryclzilina ULRICH I 889 
Craspedobolbina KUMMEROW 1924 

Mirochilina BOUCEK I936 

Laccochilina n .  gen . 
Chilobo/bina ULRICH and BASSLER I923 

Apatocltilina ULRICH and BASSLER I 92 3 

Apatobolbina ULRICH and BASSLER I 92 3 

Coelochilina ULRICH and BASSLER I923 

Platychilina KUMMEROW I933, nomen nudum; in  fact TI-IORSLUND I940 

(?) Neochilina MA TERN I 929 

In the present material only z Eurychil ininae genera are discerned , i. e .  
Eurychili'na (z species) and Laccocltilina n .  gen. (4 species) . The latter in
cludes, besides the species described here, some species which were previously 
mainly referred to Eurychilina and Coelochilina. 

Genus Eurychilina ULRICH r88g. 
Genotype. Eurychilina reticulata ULRICH r 889. 

Occurrence. Ordovician-Gotlandian-Devonian. 
Diagnosis. ULRICH 1894, p .  658. The character "velum on the inner side 

deeply concave" is not of general application ; it is referable only to the 
sausage-shaped part of the velum in certa in individuals. 

Discussion and remarks. Eurychi l in inae species in  which the sulcus is 
shallow, absent, or substituted by an elevation , and the presulcate node poorly 
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developed or absent, have previously been grouped in special genera . In this 
paper a new genus,  Laccochilina, is  proposed for those species which have 
a deep, pit-l ike sulcus and a distinct presulcate node ; velate swell ings are 
sausage-shaped. The following characters may be especially distinctive for 
Euryclzilina in the extension as here proposed : sulcus deep and "open" dorsally, 
presulcate node distinct, and the ventraJ part of sulcus not seldom surrounded 
by a slight elevation ; velum in  certain specimens sausage-shaped. 

BASSLER and KELLETT ( 1934) referred 26 species to Eurychilina, hut 9 

(possibly 12 ) of them are referable to other genera ; thus 14 (possibly 17) 
species are referable to Euryclzilina (E. bursa [KRAUSE], E. bursa scanensis 
[TROEDSSON], and E. deczunana [BONNEMA] are the 3 uncertain species) . KAV 
( 1940) referred 2 additional species to Eurychilina, hut ,  j udging from the 
descriptions and the il lustrations, they ma y scarcely be referable to this genus ; 
the new subspecies E. reticulata parvifrons KAY may be a real Eurychilina, 
however. TEICHERT (1937) added one species from Arctic Canada. 

The Eurychilina species and subspecies now mentioned are distributed in 
th e fol lowing way : 

Europe l N. America l A sia l Antarctic 

Devonian J l 

Gotlandian 2 (?) I I 4 
Ordavieian l (?) 12 I I4 

l l l l l l 3 (?) 1 4 l l l 19 
l 

The Asiat ic  Ordavieian species is not more closely dated. The other are 
Middle Ordovician , except 2 American species which are Lower Ordovician. 

In this paper 2 Lower Ordavieian Eurychilina species from Sweden are 
presented . 

Eurychilina dorsotuberculata n .  sp .  

PI .  V ,  Figs . 28-3 1 .  

Derivation of name. dorsotuberculata alludes t o  a row of tu hereles along 
the dorsal margin. 

Holotype. The type shown in PI. V, Fig. 28 is holotype (P. l. U. No. 
ar. os. 42 I ) . 

Locality of holotype. Gulleråsen , in  Dalecarl ia ,  Sweden . 
Stratum of holotype. Lower Ordavieian : lower part of stratum R II 

(about 1.0 m above G/R II). 
Material. I carapace (valves somewhat dislocated) , and 20 valves and 

interna) moulds from 4 localities . 



No. l L l 
ar. os. 

421 1.19 
ar. os. I. I6 803 
ar. os. 

418 0.92 
ar. os. 0.9J 422 
ar. os. 0.79 417 
ar. os. 

416 0.70 
ar. os. 0.70 415 
ar. os. o.69 414 

Mean 0.88 
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Hl 
o.64 

0.69 

0.55 

0.54 

0-48 

0.44 

0-40 

0-40 

o.69 

0.52 
0.40 

Dimensions. 

G \o M I F M \ Ve!. Il H 
L 

!l 
O.J7 I.Il 2.07 O .I6 0-54 

- !.05 2.!0 0.!6 0.59 

0.33 0.79 1.75 0.19 o.6o 

0.32 o. n r.65 O.J21 1 0.59 

o.67 0.22 !.53 - 1, o.61 
i! 0.22 0.63 1.32 0.09 1 o.63 

0.63 0.21 1.23 0.08 ' 0.57 l 0.58 0.20 o.63 1.23 0.09 

0,37 I.I I  2,10 0,19 1 1  o.63 

0.27 0.79 !.61 0.13 i l 0.59 
0,20 o.63 1.23 o.oS I I o.54 

l G 
L 

O .J l 

-

0.36 

0.35 

0.28 

0.3J 

0.30 

0.29 

0,36 

0.31 
0.28 

l D M 1 Ve!. l F M l l l Re-, �l---r=- D M (\an t (\ post mark 

0.93 0.13 I.87 (120) JIO v 
0.90 O.J4 2.00 I I 5 J IO v 
o.86 0.2J 2.22 125 !JO v 
o.85 0.13 2.14 120 C r J s> v 
o.85 - 2.28 125 110 M 

0.90 0.13 2.10 J20 110 v 
0.90 O.! I !.96 120 110 l 

M 

0.91 0.13 1.96 115 105 v 
0,93 0,21 2.�8 

0.89 0.14 2.07 120 120 
o.Ss O. I I  T . 8 7  

Diagnosis. Euryclzilina of moderate size ; sulcus rather broad and shallow ; 
presulcate nod e low ; velum moderately broad , entirely plane, or plane 
posteriorly and convex ventral ly and anteriorly, convex seetian distinctly 
striate conformin g to the margi n ; surface of ca ra pace smooth and scatteredly 
tuberculate ; along the dorsal margin is  a row of tubercles. 

Affinities. The species is scarcely confusable with other known species 
of Eurychilina mainly on account of the shallow sulcus, the flat dorsal area, 
and the row of tuberdes along the dorsal margin .  E. rugosotuberculata n. sp .  
which ,  l ike the present species, is irregularly and only partly tubercu late, has 
not s u ch a dorsal ro w of tubercles , and is ,  furthermore, sl ightly rugose, where as 
the present species is smooth . 

Description. Carapace of moderate size ; whether or not it is equivalved 
could not be determined, since only separate valves were observed. 

Dorsal margin straight and Iong ;  anterior and posterior margins regularly 
and widely curved, the anterior slightly more curved ; ventraJ margin mod
erately convex . 

Anteradarsal angle sl ightly more obtuse than the posteradorsaL 
Anterior and posterior parts of carapace of about the same height, or the 

posterior part sl ightly h igher .  
Carapace sl ightly arched , presulcate region more flattened than the post-
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sulcate, which is slightly swollen j ust posterior to sulcus ; surface gently and 
regularly sloping to the base of the velum and to the dorsal margin .  

Velum moderately broad ; in  some individuals i t  is plane, in others it  is  
plane posteriorly but convex anteriorly and ventral ly ; the margins of the 
convex velate sections do not meet, so that the endosed sausage-shaped 
space is  open ; plane vela and plane velate sections radially ribbed, ribs 
(especially posteriorly) broad , steep-margined and flat on the top ; convex 
sections radially ridged ; ridges rounded in  transverse section ; additionally, 
the convex sections are distinctly striate conforming to the margin . 

Sulcus situated mainly central ly and distinctly i n  front of the midlength ; 
i t is short, and fairly broad and shallow ; dorsocentrally i t forms a broad , 
very shallow, and undefined depression . 

Presulcate node small , low, and somewhat elongated dorsoventrally; i t  
continues ventrally i n  a very flat ridge surmunding ventral part of sulcus .  

Surface smooth (velum : see above); smal l  tuberdes partly irregularly 
scattered and partly arranged in a row along the dorsal margin .  

Musde scars often distinctly visible in  i ntemal moulds : besides the central 
rounded musde spot in  the ventral part of sulcus, one may discem scars of 
the dorsal musde group as well as scars of antennal and mandibular musdes 
anterodorsal and anteroventraJ to the presulcate node, and one scar in the 
anterodorsal comer of the intemal mould.  

Occurrence. Lower Ordavieian : upper part of stratum G and lower 
part of stratum R Il (from about o. I m below G/R II to about I .o m above 
this boundary) at Gulleråsen , Bom-Dådran , Silverberg II, Leskusänget, and 
Granmor, i n  Dalecarlia, Sweden . 

Eurychilina rugosotuberculata n .  sp .  

PI. VI, Fig. 1. 

Derivation of name. rugosotuberculata alludes to the fact that the surface 
Is rugose and has scattered small  tuberdes . 

Holotype. The type shown in Pl .  VI, Fig. I is holotype (P. I. U. No. 
ar. os .  4 I 2) .  

Locality of holotype. Silverberg II ,  in  Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ordavieian : upper part of stratum G (about 

o. I m below G! R Il) . 
Material. One valve (velum partly disturbed) . 

Dimensions. 

No. l L l H l G ID MI F M l Ve!. l / � l � l T l� l �l A 
ant i Å pos

t / !ae;k 

a�-
1

�5· 1 1.0
2 1 o.63 1 o.Js l o.881 1.95 1 0.14 11 o.62 1 0.34 1 o.86 1 o.14 1 2.22 , 12o Il !O l V 
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Diagnosis . .huryclzilina of moderate size ; sulcus deep and slightly curved 
backwards ; presulcate node rather !arge ; surface rugose with small scattered 
tubercles. 

Affinities. There is a certain similarity between the present species and 
E. decumana (BONNEMA); they are distinguishable mainly in that the surface 
of E. decumana is densely tuberculate (tubercles of E. rugosotuberculata scat
tered) and i n  that its presulcate node i s  insignificant, whereas that of 
E. rugosotubercu!ata is rather l arge.  TIIORSLUND ( 1940, p. I 66) referred 
E. decumana to Chilobolbina, which , however, may not be tenable. 

The main differences between the present species and E. dorsotuberculata 
n .  s p. are mentioned on p .  2 55. 

Description. Carapace of moderate size ; whether or not i t  i s  equivalved 
was not observed, since only one valve was found. 

Dorsal margin straight and long ; anterior margin samewhat more curved 
than the posterior ; ventraJ margi n moderately convex . 

Anterodorsal angle slightly more obtuse than the posteradorsaL 
Anterior and posterior parts of carapace of about the same height. 
Carapace moderately arched ; postsulcate region slightly swollen j ust 

posterior to the sulcus ; surface gently and regularly sloping to the dorsal 
margin and to the base of the velum .  

Short and low ridges mainly paraHel to the  dorsal margin i n  dorsal corners . 
Velum cannot be completely described, owing to its imperfect state 

of preservation ; in the single specimen secured the posterior part of the 
velum was observed to be plane and provided with narrow, radiati ng ribs. 

Sulcus rather Iong, extending over darsocentral and central areas , deep, 
and moderately broad ; anterior and posterior wall s steep ; i t curves sl ightly 
backwards. 

Presulcate node rounded and rather large. 
Surface slightly rugose with small scattered tuberdes (ve! u m :  see above) . 
Occurrence. Lower Ordavieian : upper part of  stratum G (about o. I m 

below G/R Il) at Silverberg II, in Dalecarl ia, Sweden . 

E. dorso· 
tubercula/a 

E. rugoso-
tubercul a ta 

Survey of the dimensions of Eurychilina. 

Num-1 L l ber H l G 
8 o.88 o. sz 0.27 

I 1 .02 0.63 0.35  

ID MlF M I Ve!. I l H l --L 
Il 

0.79 1 .61 0. 1 3  0. 59  

0.88 1 .95  0. 1 4  0.62 

G ---L 

0.3 1 

0.34 

l D M l Ve!. l F M l - l -- -- -- (\ ant (\ post L L IJ M -

o.89 0. 1 4  2 .07 120 1 10 

0.86 0. 1 4  :! .22 1 20 1 1 0  
l 

Mean l o.6 1 l 0.33 1 o.88 1 o. 1 4 l 2 .14 1 1 20 l 1 10 
·--

I]-48705 Bull. oj Geol. Vol. XXXIII 
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Genus Laccochilina n. gen. 
Derivation of name. Laccochilina alludes to the pit-like sulcus. 
Genotype. Laccochilina estonula (ÖPIK I 935) . 
Occurrence. Ordovician . 
Diagnosis. Ostracods referred to the Eurychil ininae subfami ly ; length 

(inclusive of velum) about 1.0-2.2 mm; velum moderately broad, entirely 
plane, or partly plane and partly convex ; sulcus deep and pit-like, rounded 
or slightly dorsoventrally elongated ; presulcate node roun ded and generally 
!arge or rather !arge ; surface smooth , tuberculate, rugose, or reticu late ; velum 
often radially plicate or additionally striate conforming to the margin .  

Discussion and remarks. Laccochilina i s  similar to Euryclzilina as regards 
the appearance of the velum (convex sections sausage-shapcd) and in the 
presence of  a generally distinct presulcate node. Eurychilina is different from 
Laccoclzilina in  that the sulcus is "open" dorsally, whereas in  Laccocltilina 
the sulcus is p it-l ike. Considering the appearance of the sulcus, Laccocftilina 
is similar to Chilobolbina (which is different in  that it has no presulcate node 
but has an egg-shaped velate swelling) . 

ÖPIK noticed that in two species referred to Eurychilina the sulcus is p it
l ike and situated behind a d istinct presulcate node, v iz .  E. estonula ÖPIK 
( I935, p .  9 f.) and E. kuckersiana BONNEMA (ÖPIK I937, p .  20 f. ) . He was 
aware of the fact that these characters are taxonomically important. In h is pa
per of  I937 ÖPIK says that "Primitia kuckersiana can be considered conse
quently as a representati ve of a new genus, closely related to i!._'urychilina". The 
species mentioned was provisionally placed by h im in Eurychilina. Both the 
species quoted are referable to Laccoclzilina. THORSLUND ( I 940, p .  I 66) re
ferred L. kuckersiana to Chilobolbina. 

A few more species may be classed in this new genus. Two of KRAUSE's  
species ma y be referred to i t ,  vi z .  Primitia cincta I 889 and Primitia umbonata 
I 892 . The former is said to have a pit-l ike sulcus and a rounded presulcate 
node. The sulcus of the latter is characterized as a more or less d istinct 
depression,  which is situated behind a rounded presulcate node. BASSLER and 
KELLETT referred these species to EztrJ'chilina (L. cincta questioned as a 
Clzilobolbina) . SCHMIDT ( I 94 r, p .  28) suggested L. cincta possibly to be a 
Coelochilina, but this may not be tenable, since, according to the diagnosis 
of Coelochilina, this genus " lacks the n ode". 

Among American species, EurJ'chilina (?) solida RUEDEMANN (1901, p. 77) 
may be referred to Laccochilina ("su!cus forming here a small deep crescent
shaped pit" - "a break j ust in front of sulcus seems to indicate the presence 
of  a node") . BASSLER and KELLETT, in my opinion , erroneously , referred 
this species to Coeloclzilina. 

The KRAUSE species are Ordavieian but not yet more closely datable .  
L. kuckersiana (BONNEMA) is Middle Ordavieian and L. estonula (ÖPIK) is 
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Lower Ordavieian (Upper Megalaspis Limestone,  B II y). The American species 
rs Middle Ordovician . 

In the present work 4 Lower Ordavieian Laccochilina species are presented . 

Laccochilina dorsoplicata n .  sp .  
PI .  VI, Figs. 5-Io. 

Derivation of name. dorsoplicata alludes to the dist inct dorsal plica or 
ridge, conceal ing the h inge I ine .  

Holotype. The type shown in  PI .  VI ,  Fig. 6 is holotype (P. I .  U. No. 
ar. os .  398). 

Locality of holotype. Silverberg II, in Dalecarlia, Sweden . 
Stratum of holotype. Lower Ordavieian: lo w er part of stratum R Il 

(j ust above G/R Il). 
Material. 47 valves and interna! moulds from 5 localities. 

Dimensions. 

No. l L l H l G l G loM I I'M I Vel! l H l G jGpr.n. ,DM I Vel.,FM / 1\ ant i /\ ostl Re-pr. n. l l L L l L L L D M p j mark 

ar. os. 
396 

ar. os. 
398 

ar. os. 
401 

ar. os. 
404 

ar. os. 
395 

ar. os. 
399 

ar. os. 
405 

ar. os. 
397 

ar. os. 
4I3 

ar. os. 
403 

ar. os. 
402 

ar. os. 
400 

Mean 

l '
-37 o.86 0.70 

I.22 o .68 0-42 

1.20 0.7' o. s i 

l. I 8 o.6J 0-44 

!.OJ o.67 0.47 

l. OI o.s 8 o.s6 

0.95 o. 58 0.30 

0.9I o.s 8 0-42 

0.87 o. si O.JI 

o.85 0.52 0.34 

o.8J. o. 52 o.35 

0.74 1 0-45 0.401 

o.86 0,70 

I.02 0.6! 0-44 
0,45 O, JO 

0.73 l 
os.;. 

o.s8 

0.52 --
O.J6 ----
0-44 

0,73 

0-53 
0.36 

1.02 2.72 

I.06 2.2] 
0.98 2.23 

1.05 2.09 

0.73 2.2 I 

0.86 1.86 

o.8o I.8I 

0.66 1.8 I 

o.68 !.70 

o.69 !.68 

o. 68 1.64 

o.6I 1.43 

r.o6 2.7'2 

0.82 1.95 
o.6r Y.43 

O.I9 

0.20 

0.2I -
0.!6 -
o. r si 
O.IJ 

0.101 

-l - i 
-

l 

o.63 

l os6 

0-59 

o. s J 

o.6s 

0.57 

o.6I 

0.64 

0-59 

o.6I 

o.6J 

0.61 

o.21 1 1 o.65 

O.I6r.6o 
o.ro l o.5 3  

o. si o.sJ 0.74 O.I4 2.67 I35 I25 

O .J .f. 0-44 0.87 0 .16  2.JI l JO IJO 
0-42 0-48 o.82 O.I8 2.27 140 125 

0-37 0.44 0.89 - 1.92 135 115 

0-46 -- 0.71 0.!6 J.OI IJS 125 

o. ss - o.85 - :u6 q o I20 

O.J2 O.J8 o.84 0.!6 2.26 135 115 
l 

0-46 - 0.7J 0.14 2-74 l JO I25 

0.36 - 0.78 0.12 1.96 140 "5 

0.40 - o.81 - 2-44 !JO IIO 

0.42 -- 0.82 - 2.41 140 "5 

o. ss 0-59 0.82 - 2.3s 135 I20 

o.ss 0-5 9 o.Bg 0.18 J.Ol l 0-43 0-48 o.8I O. l 5 2.36 I35 120 
0.]2 0.38 0.71 0,12 1.92 l 

Diagnosis. Laccoclzi!iJZa of moderate or rather !arge size; velum moderately 
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v 
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broad, plane vela radially wrinkled , non-tuberculate , and finely striate con 
forming to the margi n ;  i n  some specimens the ventraJ section of the velum 
is convex, non-wrinkled , indistinctly striate, slightly rugose and tuberculate ; 
sulcus deep and slightly dorsoventrally elongated ; presulcate node !arge ; 
b inge I ine concealed by a straight, d istinct ridge, the ends of which are 
curved Conforming to the dorsal corners ; surface minutely tuberculate . 

Affinities. The species, above all, is distinguished by the  Iong dorsal 
ridge ; other Laccoclzi!ina species als o ha ve dorsal ridges or plicae, bu t t hese 
are generally restricted to the dorsal corners. Furthermore, the species is 
characterized by regularly and fairly densely occurr ing minute tuberdes and 
by the fact that the convex velate sections are non-wrinkled. L. cincta 
(KRAUSE) is s imilar i n  having a dorsal ridge along the whole dorsal margin , 
bu t, according to the drawings presented by KRAUSE 1889, th is species is  
smooth or slightly tuberculate in  the ventraJ region . It is mentioned i n  the 
text that "the surface in  wei l  preserved spec imens is densily tuberculate." 
L .  cincta seems to be closely related to L. dorsop!icata ; however, whether 
or not they are identical i s  at present not possible to prove .  

L .  estonu!a (ÖPIK) - the genotype - is,  as regards specific detai ls , 
unsatisfactorily described and p ictured . It seems, however, to be different 
from the present species in  that it lacks dorsal pl icae,  and the presulcate 
n ode is proportionally smaller ; furthermore, the con v ex vela te section is 
distinctly radially wrinkled . 

L .  kuckersiana (BONNEMA) i s  different in that i t has a very small presulcate 
node and is more densely and irregularly tuberculate ; furthermore , it is 
distinguished by a low ridge connecting the presulcate node and the pli ca 
of the anterodorsal corner. 

L. densitubercu!ata n. sp. d iffers in  that i t  has only short antero- and 
posteradorsal plicae, surface crowded with proportionall y fairly !arge tubercles, 
and the dorsal area slightly depressed . 

L. centrotubercu!ata n .  sp .  also has short antero- and posteradorsal plicae, 
and is further d isti nguishable from the present species in that only the central 
region is mor e permanent! y tu berculate. 

Description. Carapace of moderate or rather !arge size. 
Hinge l ine straight and long, concealed by a protruding dorsal ridge ; 

anterior and posterior margins regularly and about equally rounded ; ventral 
margin moderately or slightly convex. 

Anterodorsal angle somewhat more obtuse than the posteradorsaL 
Anterior and posterior parts of carapace of about the same height. 
Carapace moderately arched ; surface gently and regularly sloping to the 

base of the velum and to the dorsal ridge (see below) . 
Velum moderately broad ; in some specimens it is entirely plane ,  rather 

distinctly striate Conforming to the margin ,  and radially wrinkled , the wrinkles 
low, broad and rounded ; in  other specimens the ventral part of the velum 
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rs convex, velum i n  this case non- wrinkled, very indistinctly striate, slightly 
rugose, and tuberculate. 

In the dorsal area is a distinct fold paraHel to the hinge I ine ; i t  forms 
an acute ridge (anterior and posterior sections very sharp-edged and distinct) 
protruding over h inge Iin e ;  anterior and posterior ends declin ed , conformin g 
to the most dorsal part of  anterior and posterior margins (extending generally 
to the darsocentral area) ; these sections gradually diminish in height and 
distinctness . 

The sulcus is a deep pit , slightly dorsoventrally elongated, s ituated 
centrally or dorsocentrally and distinctly in  front of the midlength ; posterior 
wall in some specimens less steeply s loping than the anterior ;  i n  th is  case 
the sulcus is  s l ightly crescent-shaped backwards. 

Presulcate node !arge and rounded. 
Surface crowded with minute tubercles ; h inge side of dorsal f old smooth ; 

velum : see a bo ve ; surface of interna! moulds smooth with scattered distinct 
tubercles . 

Occurrence. Lower Ordovician : upper part of stratum G and lower part 
of stratum R Il (from about o.6 m below G/R Il to about I .o m above this 
boundary) at Silverberg II , Bom-Dådran , Leskusänget, Rävanäs, and Guller
åsen , in  Dalecarlia, Sweden . 

Laccochilina centrotuberculata n .  sp.  

PI. VI, Figs. 2 and 3 -

This species is denominated, in spi te of the f act  that  non e of the specimens 
secured is perfectly preserved. This may be appropriate, since the parts 
preserved show distinctive characters . 

The description may be completed when more material i s  found. 
Derivation of name. centrotubercu!ata alludes to the fact that the central 

region is tuberculate. 
Holotype. The type shown in PI . VI, Fig. 3 is the holotype (P. I .  U. 

No. ar. os .  407). 
Locality of holotype. Bom-Dådran , in  Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ordovician : upper part of stratum G (about 

0.3 m below G/R Il) . 
Material. 3 valves (partly damaged ) from 2 localities . 
Diagnosis. Laccochi!ina of moderate size ; velum moderately broad ; plane 

vela finely striate conforming to the margin,  convex velate sections radially 
plicate ; sulcus rather deep and slightly dorsoventrally elongated ; presulcate 
nod e fair! y !arge, conical ; surface in central region rather densel y tuberculate , 
in ventraJ region slightly tuberculate, otherwise smooth . 

Affinities. The species is scarcely confusable with other Laccochi!iua 
species known , owing to the specific distribution of the tubercles. 

Description. Carapace of moderate size. 
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Dimensions. 

No. l l l l l l I l H l G i D M l Ve! . l F M l l l Re· L H G
'
D M

I F
M Vel . � L  L I T L D M I /\ ant /\ post mark 

l l ar. os. 6 6 1  406 1 . 1 9  0.70 0 -35 1 .0 2.1 9 O. I 1 0. 59 1 0 .29 
ar
4
.
07
0S. I.I9 0 .79 042 0.94 2.JJ 0.21 0.67 O.Jj 

l l ar. os. , 6 8 I l  6 
409 I I.O I o. 3 0.33 0.7 2 .00 - l !  o. 2 0.33 

Me an 
l o.79 o.42 1 .06 2.33 0.21 1 o.67 0.3 5 

0.89 o . •  , , .o6 > 30 l -
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0.82 0. ! 6  
2-57 

2 .37 I 30 

v 
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I . I 3  0.7 I  0.37 0.93 2 . I 7  O. I 91 0.63 0.32 l o.63 0.33 0.78 2.oo o.J 61 0.5 9 0.29 
--�--�--�--�--�----�---· 

O. T J  2.06 

Dorsal margin straight and presurnably Iong ;  anterior margin broadly 
curved ; ventraJ margin moderately convex . 

Carapace moderately arched, dorsal region slightly depressed ; surface 
gently and regularly sloping to the dorsal margin and to the basis of velum. 

Velum moderately broad ; in some specimens it is  entirely plane with 
fine stri ae conforming to the margin , in  others its ventraJ section and the 
ventraJ half of the anterior one (posterior section not observed) is convex 
and radially plicate, plicae low and narrow hut distinct, distance between 
them fairly !arge. 

In the anterodorsal corner is  a rather broad and low ridge conforming 
to the corresponding margin . 

Sulcus s ituated dorsocentrally-centrally ; it is rather narrow and deep , 
and slightly dorsoventrally elongated. 

Presulcate node conical and fairly !arge . 
Surface i n  central region rather densely tuberculate, ventrally slightly 

tuberculate, and otherwise smooth (velum: see above) . 
Occurrence. Lower Ordovician: upper part of stratum G (about I .3-0.3 m 

below G/R Il) at Born-Dådran and Leskusänget, in  Dalecarlia, Sweden.  

Laccochilina densituberculata n . sp .  

PI .  VI, Figs. I I and 1 4. 
Derivation of name. densituberculata alludes to the fact that the carapace 

1s crowded with tubercles . 
Holotype. The type shown in PI. VI, Fig. I I is holotype (P. I .  U. No. 

ar. os .  408) . 
Locality of holotype. Rävanäs, in  Dalecarlia, Sweden . 
Stratum of holotype. Lower Ordovician: lower part of stratum R Il 

(about 0.3 m above G/R 11). 
Material. 5 valves (partly damaged) from 2 localities. 



l l No. L 

ar. os. l .  1 2  4 1 1  
ar. os. 0-94 4 10 
ar. os. 0.93 4 1 4 
ar. os. 0 .9I 408 

Me an 0.98 
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l H l 
o.62 

0. 5 1  

0.5 5 

0-54 

o.62 

0 .56 
o. s t 

Dimensions. 

l l l l' H l G l D M l Ve!. l F M l l l Re-G D M  FM Vel. l L L L L D M  1\ ant 1\ post l mark 
i l  

O .J6 i o.87 v 0.99 2 .00 - l 0. 5 5  O.J2 - 2.02 1 2 5  -
O. JO 0.89 1 .65 O.I J 1 0- 54 O.J2 0-95 O. I J  1 .86 1 20 1 1 5  v 
O.JJ o.n 1 .82 j o. 5 9 o.J 5 o .83 - 2 .J6 1 2 5  1 1 5 v 

i 
0-33 0-79 I .65 O .I O l 0-54 0.]6 0 .8? O.II 2.09 12.5 IIO v 

0. 3 6  o.gg 2. 00 0.1 3 l o. sg 0.36 o.gs 0 . 1 3  2. 36 

O. JJ o.86 1 .72 0. 1 2  � o- 56 O .J4 0.88 0. 1 2  2 .08 1 2 5  1 1 5  
0.3 0 0

·
77 r .6s O, IO l Oo 5 4  0.32 o.83 0. 1 1  r . 8 6  

Diagnosis. Laccocltilina of rather small size ; anterior part o f  dorsal region 
slig h t! y depressed ; in  the anteradarsal earner is a curved and fair! y distinct 
pl ica ; velum of moderate breadth , smooth with broad radiating wrinkles ; 
sulcus deep and slightly dorsoventrally elongated, sometimes samewhat 
crescent-shaped ; presulcate nod e broad! y conical ; surface crowded with 
rounded and proportionally !arge tubercles. 

Affinities. The species resembles Laccoclzilina dorsoplicata n. sp .  hut is 
different mainly in  that the dorsal pl ica is  restricted to the anterodorsal 
corner, the dorsal region anteriorly samewhat depressed , and the surface 
more densely tuberculate. 

Description. Carapace of rather small size .  
Dorsal margin straight and Iong ; anterior and posterior margins broadly 

rounded , anterior somewhat rnore than posterior ; ventraJ margin moderately 
convex. 

Anteradarsal angle slightly more obtuse than the posteradorsaL 
Anterior and posterior parts of carapace of about the same height. 
Carapace moderately arched, anterior part of  dorsal area sl ightly depressed ; 

posteradorsal earner pinched ; in the anteradarsal earner is a narrow,  lo w 
ridge conforming to corresponding parts of dorsal and anterior margins ; 
surface gently and regularly sloping to the dorsal margin and to the base 
of the velum. 

Appearance of velum incompletely known ; j udging by preserved parts 
and impressions, it is moderately broad ,  broadly wrinkled , and smooth . 

Sulcus situated in the dorsocentral-central area and samewhat in  front of  
the  midlength ; i t  is pit-like, rather small , slightly dorsoventrally elongated, 
and fairly deep. 

Presulcate node broadly conical . 
Surface crowded with proportionally !arge and distinct, rounded tuberdes 

(velum : see above) . 
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Occurrence. Lower Ordovician: lower part of stratum R Il (about o. I 

-o. s m above G/R Il) at Born-Dådran and Rävanäs, i n  Dalecarl ia ,  Sweden . 

Laccochilina levis n .  sp .  

PI. VI,  Fig. 4. 
Derivation of name. levis alludes to the smooth surface. 
Holotype. The type shown in  PI. VI, Fig .  4 is holotype (P. I .  U. No. 

ar. os. 7 8 5 ) .  
Locality of holotype. Bom-Dådran ,  in  Dalecarl ia ,  Sweden . 
Stratum of holotype. Lower Ordovician: upper part of stratum G (about 

0.6 m below G/R Il) . 
Material. 2 valves from 2 localities. 

Dimensions. 

No. l L l H l G l oMI F MI Vel . l l � l � l Dt l Vt� l �� l A ant i  A post l !�k 
ar. os .  

o.6o 0.82 I.98 o 

t:: 
0.]9 o.8o 0. !4 !25 I25 v 78 5 !.02 040 24! 

ar. os. 0.72 0.44 0.30 o.6o 1 .39 0-42 o.83 - 2.32 1 2 5  1 2 5 v 4 ' 3 Mean \ o. 87 \ o. s z \ o.3 5 \ o.7 I \  I.69 \ 0.1 4 \ \ o.6o \ o.4 • \ o.82 \ 0.1 4 \ 2.37 \ 1 20 l 1 2 5  l ' 

Diagnosis. Laccodtilina of moderate size ; velum moderately broad , plane 
vela practically smooth ; sulcus deep and situated mainly centrally ; presulcate 
node fairly low ; surface smooth with very few scattered and small tubercles. 

Affinities. The other Laccochilina species described in th is paper are 
entirely or partly densely tuberculate and thus distinguishable from the 
present species which has only a few small tuberdes scattered over the 
smooth surface. 

Among species previously described which are referable to Laccochilina, 

certain specimens of L .  cincta (KRAUSE) (j udging by the drawings, 1 889) 
seem to be smooth or somewhat tuberculate in the ventrat part of the carapace, 
hut {according to the description) weil preserved specimens are entirely 
tuberculate ; moreover, L. cincta has an acute ridge running along the whole 
dorsal margi n ,  which excludes the possibility of confusion with the present 
species which has no such ridge. 

Description. Carapace of  moderate size. 
Dorsal margin straight and rather Iong; anterior and posterior margins 

regularly and about equally rounded ; ventrat margin moderatety convex . 
Dorsal augles about equal .  
Anterior and posterior parts of carapace of about the same height. 
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Carapace moderately arched ; surface gently and regularly sloping to the 
dorsal margin and to the base of the velum. 

Velum moderately broad ; only one specimen with preserved velum 
observed: i t is plane and practical! y smooth . 

Sulcus situated mainly centrally and a l ittle in front of the midlength ; 
i t  is deep and samewhat dorsoventrally elongated. 

Presulcate node rounded and fairly low. 
Surface smooth with a few small and scattered tubercles. 
Occurrence. Lower Ordavieian: upper part of stratum G ( about 0.6 m 

below G/R II) at Born-Dådran and Rävanäs, i n  Dalecarlia, Sweden . 

Survey of the dimensions of Laccochilina. 

As appears from the table below, the relative dimensions of the 4 Lacco

clzilina species represented in the present material are rather similar to each 
other. Only as regards the gibbosity is there a fairly great difference between 
2 species on  one side and 2 on the other. 

A comparison between the relative dimensions of the present Laccochilina 

and Eurychilina species shows that the proportional dimensions are almost 
the same in the two genera . It  may especially be noted that the relative 
breadth of the velum is not very variable. 

L. dorso-
plicata 

L. centro-
tuben·ulata 

L. densi-
tubercul at a 

L. levis 

No. l 
1 2  

3 

4 
2 

L l H l 
!.02 o.6 1 

l .  1 3  0.7 1 

0.98 0.56 

l l l - - � � H l G l D M l Ve l. l F M l l G D M  F M  
Vel . 1  T T L L D M 1\ ant i /\ post 

l 
0.44 0.82 !.95 0. 1 6  o.6o 0.43 o.8 1 0.1 5 2 .36 1 3 5  1 20 

0.37 0.93 2 . 1 7 0.1 9 o.63 0.32 0.82 0. 1 5  2.37 1 30 -

0.33 o.86 ! .78 0. 1 :? 1 0. 56 0.34 o.88 0 . 1 2  2.08 1 2 5  1 1 5  i o.87 o. s z  0.3 5 1 o.7 J ! .69 0.1 4 1 o.6o 0.4 1 o.82 0.1 4 2 -37 1 2 5  1 2 5  

Mean l o.6o l 0.37 1 o.83 1 o.1 4 j 2 . 29 1 1 30 j 1 20 l ' 

Subfamily Ct e n e n t o m i n a e ScHMIDT 1941 .  
Diagnosis. SCHMIDT 1941 , p .  34-
Discussion and remarks. Some nates will be made on the appearance 

of the velate structure. 
Formations corresponding to what is here called velate structures are 

by SCHMIDT said to be "completely absent in  most cases ; if present in  rare 
cases, the y are poorly developed and restricted to the anterior part of  ventraJ 
margin" (I 94 I, p. 34). 
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Real, broad vela running along the whole free margin have not been 
observed in Ctenentominae, but velate ridges running along the free margin 
from the anterudorsal to the posteradorsal earner occur. As a rule ,  however, 
the velate structure is  shorter. It may be fairly broad in  all its extension 
(e .  g .  Parabolbina granosa [ULRICH 1 900] , Parabolbina limbala [SWARTZ I 936] ,  
and etenenloma diensti [KUMMEROW I 924] ) ,  but usually i t  i s  narrow ; only 
the anteroventraJ part may be broader. 

In several genera is a short ventraJ carina ,  often extending only along 
the anterior part of the ventraJ margin and the ventraJ part of the anterior on e .  

The ventraJ spine of Acronotell inae (SwARTZ I 936) may substitute a 
ventraJ carina  (but this is not applicable to the ventraJ spine of Winchellalia 
KAY I 940 ; i n  th is case the spine is situated at the side of an existing 
ventraJ carina) . 

To Ctenentominae I propose to add a new genus, Aulacopsis, which i s  
reminiscent of Ctenenloma in  being monosulcate but which is different in  
having traces of the  sulci S l and S III. In this respect i t  is  reminiscent of  
the trisulcate genus Glossopsis n .  gen .  The sulcate traces are feeble and not 
equal to regular sulci . 

Like Ctenenloma, Aulacopsis is not homogeneous. As in Ctenentoma, certain 
species are provided with a velate ridge, others with a ventraJ carina .  Those 
provided with a velate ridge are similar to the corresponding group of 
C tenenloma ( C. macroreliculala n .  s p . ) bu t also of Euprimitia and Euprimiles. 
Those provided with a ventraJ carina take an intermediate position between 
the carinate Ctenentoma group ( C. plana n. s p . ) and Glossopsis. 

The heterogeneity as now mentioned is certainly taxonomically important 
and when more material is  investigated ,  both Ctenentoma and Aulacopsis 
may necessarily be split . 

Other Ctenentominae genera than Ctenentoma and Aulacopsis were not 
observed in  the present material .  

Genus Ctenentoma ScHMIDT I94L 

Genotyp e. Entomis umbonata STEUSLOFF I 894. 
Occurrence. Ordovician-Gotlandian , Lower Carboniferous ? 
Diagnosis. SCHMIDT I 94 I ,  p .  3 5 ·  
Discussion and remarks. The statement about the velum i n  SCHMIDT's 

diagnosis may be completed {velum according to ScHMIDT = velate structure 
or ventraJ carina) . His statement is: "A small velum may be present ; however, 
i t  does not extend to the anterodot·sal corner." 

Real , broad vela running along the whole free margin have not been 
observed in Ctenentoma, but in  a few specimens the free margin is  surrounded 
by a velate ridge. 

An example of th is is C. macroreticulata n. sp.  {PI . VI, Figs .  I 3 and I 5-
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1 6) .  The free margin of this species i s  rather regularly surrounded by a 

velate ridge wh ich diminishes in  breadth towards the dorsal corners , where 
it ends. As regards the appearance of the velate ridge, C. macroreticulata is 
very l ike certain Euprimitia and Euprimites species. 

Among species previously described, one ma y also fin d examples of the 
whole free margin being surrounded by a narrow velate ridge of the same 
type as in C. macroreticulata. This seems to be true of C. sigma (KRAUSE) . 

Other species have velate ridges which anteroventrally are broad l ike real 
vela. An example of this is C. canaliculata n. sp. In this case, the velate 
ridge (which ends in the posteradorsal corner) i s  narrow, except anteroventrally 
where it is broad and forms a forward swing ; it does not extend to the 
anterudorsal corner. In another species, C. variolaris (BONNEMA), the velate 
ridge, l ikewise, is distinctly broader anteroventrally than elsewhere (broader 
than appears from the figures given by BONNEMA 1909 and THORSLUND 
1 940 ; observations made on  THORSLUND' s  original specimens 1940) ; in  this 
species the velate ridge is  short : i t  extends only along the ventraJ margin 
and the ventraJ part of the anterior margin .  

Some Ctenentoma species have a short carina .  In C. rectangulocarinata n .  sp .  
i t  extends only along the anterior part of the ventraJ margin .  Furthermore, 
it is only slightly protruding (corresponding part of ventraJ margin not 
concealed) . Another species ,  C. plana n .  sp . ,  has a carina wh ich protrudes 
considerably over the corresponding part of the ventraJ margin.  It extends 
only along the anterior part of the ventraJ margin and the most ventraJ part 
of the anterior margin .  The carina of C. plana is of the same form as those 
of Glossopsis n. gen. and Ceratopsis (subfamily Tetradellinae) . 

Thus, as regards the appearance of the velum,  Ctenentoma includes a 
sequence of types connecting the Subfamily Euprimiti inae and the Ceratopsis 
group of  the subfamily Tetradel l inae. 

Concerning the appearance of the sulcus, two types occur : one deep and 
distinct and another shallow and partly undefined. The former type is  the 
most abundant. The latter is demonstrated in C. plana n .  sp. 

In both these types one may occasionally discern extremely vague 
depressions partly in front of the presulcate node and partly behind the 
sulcus. Such occasional depressions may be in terpreted as corresponding to 
S l and S III, and indicate the close connect ion (via Aulacopsis) between 
Ctenentoma and the Ceratopsis group of Tetradell inae.  It may be noticed 
that the Aulacopsis fissures on one or both sides of the sulcus are permanent .  

A survey of the Ctenentoma species represented in the present material 
appears as follows : 

I .  The C. macroreticulata group (velate ridge extending along the whole 
free margin ; su lcus deep) 
C. macroreticulata n .  sp .  
C. fa!catosulcata n .  s p .  
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2 .  C. canaliculata n .  sp .  (velate ridge extending along the whole free 
margin , except dorsal part of anterior margin ;  sulcus de ep) 

3 ·  C. rectangulocarinata n .  sp .  (ventral carina not or slightly protruding 
over ventraJ margin ; sulcus deep) 

4· C. plana n .  sp .  ( ventraJ carina protruding over ventraJ margin ; sulcus 
shallow) . 

C. plana, being very shallowly sulcate and very protrudingly carinate , is 
a peculiar type which probably will be referred to a new genus or subgenus, 
when more similar species have been found. 

Ctenentoma comprises rather many species ,  which were earlier mainly 
referred to etenobolbina and Entomis. SCHMIDT (I 94 I '  p .  36) , suggesting t hat 
his list is possibly incomplete, referred to i t I 7 previously described species 
(2 of them with reservation ) and a new one. On e of the I 7 species, Entontis 
impressa STEUSLOFF, was erroneously listed; this species is bisulcate and thus 
presurnably a etenobolbina (cf. STEUSLOFF I 894, PI. LVIII, Fig. I 9) . The 
allocation of Entomis (Bursulellar) quadrispina KRAUSE I 892 seems very 
doubtful to me, and this species is  excluded from the following survey of 
the age distribution of Ctenentoma. 

One of  the species referred by SCHMIDT to Winchellatia (Ioc. cit . ) may, 
in fact, be a Ctenentoma, i . e .  C. variolaris (BONNEMA) , since ventraJ post
su lcate spines or ridges (which are disti nctive for Winchellatia) do not occur 
in this species. 

T wo of the Ctenentoma species I isted by SCHMIDT are of very uncertain 
age and, hence, excluded from the age survey, i. e .  the Geschiebe species 
C. sigma (KRAUSE) and C. simplex (KRAUSE). 

The age distribution of I 5 at !east fairly certain and ciatable Ctenentoma 
species appears from this table : 

Europe l N. America 

Carboni ferous l l 
Gotlandian 2 I 3 

Ordovician, Upper I I 

" , Middle 6 I 7 
" , Lower 2 l I 3 

l l l I O  ' 5 I 5  
l --

The Lower Ordovician species are : C. latisulcata (STEUSLOFF) and C. um
bmzata (STEUSLOFF) (both found in North German drifts of Black Ortlzoceras 
Limestone ) , and C. subcrassa (ULRICH) .  

In this paper 5 Lower Ordovician Ctenentoma species are described . 
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Ctenentoma macroreticulata n. sp .  

PI. VI, Figs. 1 3 ,  and I 5 - I 7 . 

Derivation of name. macroreticulata alludes to the widely reticulate surface. 
Holotype. The type shown in  PI. VI, Fig. 1 6  is holotype (P. I .  U. No. 

ar. os. 420) . 
Locality of holotype. Stenberg, i n  Dalecarlia, Sweden . 
stratum of holotype. Lower Ordovician : lower part of stratum G (about 

0.8 m above R l/G). 
Material. 4 I valves from 2 localities . 

Dimensions. 

No. l L l H l G l D M l FM I I H l G 
l L L 

ar. os. 1 .36 0.79 0.72 I . I 6  2 . 5 8 1 1 0. 5 8  0. 5 3  
427 I l ar. os. 0.72 o.66 I. I I 2 -44 l 0.5 5 0. 5 I  
4 I 9  1 .30 

ar. os. l 
I.I6 0.66 o .6J 0.97 2.2I l 0-57 0-54 420 

ar. os. 0 98 o. s6 0 .46 o.88 1 . 83 0-47 
4 1 8  l 0· 57 

ar . os. o.8 5  l 0.56 
424 0 .95 0- 5 3  0 .53  ! . 74 1 0.56 

ar. os. o.88 0. 56 0. 5 3  0.74 1 .83 1 1 0.64 o.6o 
42 5  
ar. os. 

43 I o.8 I 0. 5 I  0-47 0.7 I 1 .6 I  Il o.63 0. 5 8  

ar. os. 0.70 0-42 0-42 0.63 I .32 1 1 o.6o o.6o 
423 

1 . 28 1 1 o.65 ar. os. 0.66 0.37 0. 56  0. 56  
430 0-43 

ar. os. l 
o.62 0-40 o.3 5 0. 56  1 . 1 6  i o.65 0. 5 7 

422  l l ar. os. 0. 5 8  0.37 0. 33 0. 5 1 1 . 1 8  i 0.64 0. 5 7  
788 ! 

l ar. os. 
4 I 6  o. s z  0.34 0.32 0-49 ! .07 ! o.6s o.63 

l l ar. os. 0. 50 0 .29 0.47 0.89 1 0. 5 8  o.66 
428  O.J3 

ar. os. 0.50 O.JO 0.48 o.66 0.3J 0.9 1 1 o.6o 
429 l 
ar. os. 0.28 l o.6o 0-47 0.29 0-45  0.9 1 l 0.62 
42 1  

0.74 1 o.62 ar. os. 0-42 0.26 0.28 0 .40 o.67 
4 1 7  l ar. os. 0.37  0.2J 0.25 o.J 5 o.6J I I o.62 o.65 
8oo 

O o 7 9  0.7 2 1 . 16 2. 5 8 1 1  o.6 5 o.6 7 

Mean 0-7 5  0-45 0-43 o.67 I .43 l l o.6o 0. 58  
0.'2 6  0.'28 0.40 0. 74 ! 0-5 5  0·47 

l D M l F M l l l Re-
---r::- DM 1\ ant 1\ post mark 

o.85 2 . 22  I 2 5  I I 5 v 
o.8 5  2 .20 I 20 I I 5 v 
0.84 2.28 I20 II5 v 
0.90 2 .08 I 20 I I O v 
o.89 2 . 20 I 20 I IO v 
0.84 2 -47 I 20 I I O v 
o.88 2 . 27 I 20 I IO v 
0.90 2 .09 I I 5  1 10 v 
o.85 2 .28 l I 5 105  v 
0.90 2.07 I I 5  1 10 v 
o.88 2 .32  1 1 5 1 10 v 
0.94 2 . 1 8  ! lO 1 10 v 
0-94 1 .89 1 05 105  v 
0.96 1 .90 105  J OO v 
0.96 2 .02 1 05 95 v 
0-95 ! .76 105  95  v 
0-95 r .8o 105  J OO v 

0. 96 2-4 7 

0.90 2 . 1 2  I I 5 10 5  
o.84 I.76 
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Diagnosis. C tenenloma of moderate si z e ;  ve late rid ge surraundin g the 
whole free margin ; sulcus gent ly genieula te just behind the presulcate n ode, 
for a great part i t  is deep and distinct, ventrally i t  grows more and more 
shallow and narrow, and does not reach the edge of the velate ridge ; 
presulcate nod e very lo w bu t distinct and slightly dorsoventrally elongated ; 
surface fai rly widely reticulate. 

Affinities. The species is somewhat reminiscent of C. falcatosulcata n. sp . , 
which ,  however, is d ifferent in that the sulcus is non-geniculate but gently 
curved like a scythe,  and the presulcate node is  extremely flattened and 
hardly ris ing above the surface. 

Concern ing the appearance of the sulcus, the present species is very 
similar to C. sigma (KRAUSE), but the sulcus in  this species is longer (reaches 
the edge of  the velate ridge) , and the surface is ,  moreover, smooth . 

Description. Carapace of moderate size ; whether or not it is equivalved 
was not determinable, since only separate valves were observed. 

Dorsal margin stra ight and Iong ;  anterior and posterior margins broadly 
curved, anterior somewhat more convex than posterior ; ventraJ margin sl ightly 
convex ( in  very young specimens more convex) . 

Anterodorsal angle somewhat more obtuse than the posteradorsaL 
Anterior and posterior part of carapace of about the same height,  or 

anterior part sl ightly h igher .  
Carapace moderately arched, postsu lcate region somewhat more than 

presulcate ; area j ust behind sulcus slightly s wo lien ; ventraJ area, especially 
its anterior part, somewhat protrud ing over ventraJ margin ;  surface gent! y 
and regularly sloping to the dorsal margin and to the velate ridge ; the area 
between velate ridge and free margin concave,  forming a channel j ust along 
th e margin .  

Velate ridge runs a long the whole free margin ;  a long the ventraJ margin 
i t  is narrow and distinct, and directed outwards, along anterior and posterior 
margins it  grows continually lower and less distinct ; especially along the 
dorsal part of  anterior margin it is feeble .  

Sulcus situated distinctly in  front of the  midlength ; i t ex  ten d s from 
darsocentral to centroventraJ or ventraJ area (i t  does not extend to the edge 
of the velate ridge) ; j ust behind the presulcate node i t  is gently geniculate 
backwards ; dorsal to the genicu lum it  is di rected dorsoventral ly, ventraJ to 
th e geniculum it is d i rected somewhat forwards ; the dorsoventrally directed 
part broad and, except its dorsal section , deep ; the part directed somewhat 
forwards V-shaped in transverse section , and in  ventraJ direction growing 
continually narrower and shallower unti l  finally disappearing.  

In rare cases , one may discern one  extremely shallow impression 
along the an terior margin of the presulcate node and another somewhat 
behind the sulcus; these occasional depressions certainly earrespond to S l 
and SIII resp .  
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In the posteradorsal corner of adult specimens, a short and shallow groove 
conforms to the dorsal part of posterior margi n .  

Presulcate node situated j ust in  front of the geniculum of the sulcus ; it 
is low but distinct, and slightly dorsoventrally elongated .  

Surface widely reticulate, except the sulcus which is smooth, and the  
dorsal area which is most often smooth but sometimes slightly striate con
forming to the dorsal margin ; the area between the edge of the vela te rid ge 
and the ventraJ margin is smooth , except along the ed ge of the velate rid ge 
where fine, anastornasing striae are present. 

Notes on the larval development. From the table on the carapace 
dimensions it appears that many larva! specimens are represented. The ruea
surements i ndicate that larvae may be relatively higher than adult specimens. 
Furthermore, i t  appears that the larvae are relatively more gibbous, the dorsal 
margin relatively longer, and the dorsal angles less obtuse ; the free margin 
is relatively shorter i n  very young stages than in later stages. 

The proportions between the lengths of presulcate and postsulcate regions 
are rather equal in all stages measured . 

The velate ridge also occurs in  the youngest stages observed , but is less 
distinct, especially along the anterior and posterior margins ,  where, in some 
cases , it is not discernible at all . 

Also the youngest stages observed are reticulate. The reticu lation is more 
indistinct, however. It may be noticed that young stages are as widely 
reticu late as the adu lts. 

Very young stages are confusedly similar to very young larva! carapaces 
of species belonging to some other genera, such as Aulacopsis mmzojissurata 
n .  sp .  and Glossopsis lingua n .  sp .  They are similar in  general shape. 
Furthermore, in such young stages , S J and S III of Glossopsis are poorly 
developed : they are often discernible only as weak impressions reminiscent 
of the fissures of Aulacopsis and of the very sl ight corresponding markings 
which occasionally occur in Ctenentoma macroreticulata. The young larvae 
of these species are different mainly in  that the anterior part of the ventrat 
area forms, in the Aulacopsis and Glossopsis species, a kind of protruding 
carina, but in Ctenentoma macroreticulata the rather regularly rounded free 
margin is surrounded,  more or less completely, by a velate ridge. 

Occurrence. Lower Ordovician : lower part of stratum G (about 0-4-
0.8 m above R l/G) at Stenberg and Gulleråsen , i n  Dalecarl ia ,  Sweden . 

Ctenentoma falcatosulcata n .  sp .  

PI. VI, Fig. 1 8 . 

Derivation of name. falcatosulcata alludes to the scythe-shaped sulcus. 
Holotype. The type shown in PI .  VI, Fig.  1 8  i s  holotype (P. I .  U. No. 

ar. os. 43 3) .  
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Locality of holotype. Bom-Dådran ,  in Dalecarl ia ,  Sweden . 
Stratum of holotype. Lower Ordovician : lower part of stratum R II 

(about 0 .8  m above GIR II) .  
Material. One valve . 

No. , L l H 

ar. os . [ 433 0.72 l 0-44 

l G 

l 0.33 

Dimensions. 

l l �� H l G l D M l F M �- l · l Re� D M F M i T l T � l D M I II an t Il pos , mark 

l o.64 1 1 .30 l ! o.6 r l 0-46 1 o.89 1 2 .03 1 r r o  l ros l V 

Diagnosis. Ctenentoma of rather small size ; velate ridge running along 
the whole free margin ; sulcus formed like a scythe, extending from dorsal 
to centroventraJ area, deep and very disti nct ; presulcate node extremely low ; 
surface rather coarsely reticulate .  

Affinities. The species is somewhat reminiscent of C. macroreticulata 
n .  sp .  The main differences are mentioned on p .  270. 

Description. Carapace of rather small size ; whether or not i t  is equivalved 
could not be determined, since only one single valve was observed. 

Dorsal margin straight and Iong ; anterior and posterior margins widely 
and about equally curved ; ventraJ margin moderately convex. 

Dorsal angles only slightly obtuse, anterodorsal samewhat more obtuse 
than the posteradorsaL 

Anterior and posterior parts of carapace of about the same height .  
Carapace moderately arched , postsulcate region slightly more than the 

presulcate on e ;  ventraJ area protruding over ventraJ margin ( anterior area 
seems to protrude over anterior margin but this could not be definitely decided) ; 
surface gently and regularly sloping to dorsal margin and velate ridge ; area 
between velate ridge and free margin not perfectly preserved in all its 
extension : the weil preserved section along posterior margin and posterior 
part of ventraJ margin is plane ; along the edge of the free margin runs a 
distinct ridge (observed along the posterior margin ) . 

V elate rid ge runs a Iong the whole free margin ; i t is distinct in all its 
extension ,  but the anterior and posterior seetians are lower than the ventraJ 
one ; ventraJ seetian directed outwards . 

Sulcus situated distinctly in front  of the midlength ; i t ex ten d s from the 
dorsal to the centroventraJ area ; it is shaped like a scythe : dorsal end broad, 
ventraJ part tapering ; dorsal part directed dorsoventrally , ventraJ part sl ightly 
forwards ; greatest depth j ust behind presulcate node,  ventraJ seetian succes
sively diminishing in depth. 

Presulcate node extremely low (scarcely discernible) and sl ightly darso
ventrally elongated.  
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Surface fair! y coarsely reticulate ; area between vela te rid ge and free 

margin smooth . 
Occurrence. Lower Ordovician : lower part of stratum R Il (about 0 .8  m 

above G/R II) at Barn-Dådran ,  in Dalecarl ia ,  Sweden . 

Ctenentoma canaliculata n .  sp .  

P I .  VII ,  Fig. 7 ·  

Derivation of name. canaliculata alludes to  the  d istinct channel along 
the postsulcate seetian of the velate ridge. 

Holotype. The type shown in PI. VII ,  Fig. 7 is holotype (P. I .  U. No.  
ar . os .  43 s ) .  

Locality of holotype. Rävanäs, i n  Dalecarlia ,  Sweden . 
Stratum of holotype. Lower Ordovician: middle part of  stratum G (about 

1 . 7 m above R l/G) . 
Material. 2 valves from I locality. 

Dimensions. 

No. j L H 

Diagnosis. Ctenentoma of rather small size ; velate ridge surmunding free 
margin ,  except dorsal part of anter ior margin ; anteroventraJ section broad 
like a velum and forming a pronounced forward swing ; along the greater 
part of postsulcate section is a perpendicular wall, which is one side of a 
formation corresponding to a ventraJ carina ; between this wall and the velat e 
ridge runs a distinct groove or channel ; sulcus deep, broad, and curved gently 
backwards ; no presulcate nod e ;  surface indistinctly reticulate. 

Affinities. The combination of characteristic features of this species (the 
perpendicular wall along one side of the ventraJ channel ,  the pronounced 
forward swing of the velate ridge, the very distinct sulcus with steep walls) 
makes this species distinguishable from other Ctenentoma species known. 
C. rectangulocarinata n .  sp .  may be slightly reminiscent of it since the ventraJ 
carina of this species is practically right-angled and one of its sides steeps 
like the perpendicular wall of the present species. However, the species are 
easily distinguishable in that, among other details, C. rectangulocarinata has 
no velate ridge. 

Description. Carapace of moderate size ; whether or not i t  is equivalved 
was not determinable, since only separate valves were observed. 

Dorsal margin straight and Iong ; anterior margin practically straight in 
the dorsal part, ventraJ part fairly widely curved , forming a slight forward 

1 8 - 48705 Bu!l. of Geol. Vol. XXXIII 
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swing ;  posterior margin rather convex dorsally, very widely curved ventrally ; 
ventral margin slightly convex. 

Anterodorsal angle more obtuse than the posteradorsaL 
Anterior part of carapace slightly higher than the posteradorsaL 
Ca ra pace rather inconsiderably arehed ; surface gent! y sloping to dorsal 

margin and to the dorsal part of the anterior, to the velate ridge, and to 
the perpendicular wall mentioned be lo w; n ear the passage to the broad 
anteroventral part of the velate ridge the surface is extremely shallowly 
concave ; area between velate ridge and free margin is plane .  

Velate ridge runs a long the whole free margin ,  except dorsal part of 
anterior margin ; pre- and postsulcate sections different : the former is protruded 
into a flat and fairly broad velum with wide and even outline giving the 
impression of the valves having a pronounced forward swing, the latter is 
a very distinct and outwardly directed ridge, extending to the posteradorsal 
corner (more and more flattened, broad , and indistinct towards the corner) ; 
between the distinct section and a very characteristi c perpendicular wall is 
a fairly deep and narrow channel ; the perpendicular wall is one side of a 
right-angled formation , which earresponds to a ventral carina .  

Sulcus situated distinctly in front of the midlength ; i t extends from dorsal 
margin to centroventral area and is slightly curved backwards ; it is deep, 
broad , and very distinct (walls steep) , ventral end more and more shallow 
and narrow. 

N o presulcate nod e .  
Surface smooth or very faintly rugose, except the posterior part of the 

postsulcate region which i s  fairly coarsely and indistin ctly reticulate. 
Occurrence. Lower Ordovician : middle part of stratum G (about I . S-

1 . 7  m a bo ve R 1/G) at Rävanäs, in Dalecarlia, Sweden . 

Ctenentoma rectangulocarinata n .  s p .  
P I .  V I ,  Fig.  1 2 .  

Derivation of name. rectangulocarinata alludes t o  t he  fact that th e 
ventral carina is practically right-angled. 

Holotype. The type shown in  PI .  VI, Fig. 1 2  is holotype (P. l .  U. No. 
ar. os. 434) . 

Locality of holotype. Stenberg, in Dalecarlia ,  Sweden . 
stratum of holotype. Lower Ordavieian : middle part of stratum G 

(about 1 .4 m above R 1/G) . 
Material. One carapace from 1 locality. 
Diagnosis. Ctenentoma of small size ; sulcus rather narrow and about 

equally broad in  all parts ; presulcate n ode extrem el y lo w ;  ed ge of ventraJ 
carina practically right-angled ; surface tenuously reticulate in the ventral 
half of the valves. 

Affinities. The species i s  slightly reminiscent of C. canaliculata n. sp. 



LOWER ORDOVICIAN OSTRACODS OF T H E  SILJAN JHSTRICT 2 7 5 
Dimensions. 

G D M  

o.J s  o.6 r i I . l 6 1 i o.6 1  l 0- 53 1 0.92 1 1 .68 1 1 2 5  l 1 1o l C 

in  that the ventraJ side of the canna is steeply sloping like the correspond
ing characteristic perpendicular wall of C. canalicu!ata. The fact that the 
present species has no velate ridge makes them easily distinguishable. 

C. simplex (KRAUSE) is said to have a practically right-angled carina,  
hut this species is different from the present one mainly i n  its surface 
being extremely flat and its sulcus being very shallow (KRAUSE 1 892 ,  p .  390) . 

Description. Carapace of small size, equivalved. 
Dorsal margin straight and Iong ;  anterior margin regularly curved, 

posterior one rather convex in the most dorsal part, otherwise i t  is very 
widely curved ; ventraJ margin moderately or slightly convex . 

Anterodorsal angle somewhat more obtuse than the posteradorsaL 
Anterior part of carapace slightly higher than the posteradorsaL 
Carapace moderately arched, presulcate region somewhat less arehed 

than the postsulcate (j ust posterior to the ventraJ part of the sulcus is a 
faint swelling) ; surface rather gently sloping to anterior and dorsal margins 
and to the ventraJ carina ; region between the swollen area j ust behind 
sulcus and the posterior margin nearly plane ;  area between the edge of 
the carina and ventraJ margin practically plane or  slightly concave. 

The carina extends from about the middle of anterior margin to abou t  
t he  middle of ventraJ margin ; i t  i s  practically right-angled or slightly acute ; 
ventraJ margin is not (or only slightly) concealed by the carina.  

Sulcus situated distinctly in  front of the midlength ; it extends from 
dorsal or darsocentral to centroventraJ area (it does not exactly reach the 
edge of the carina) ; i t is n ear! y straight or  very faintly curved backwards, 
deep and fairly broad ; the breadth practically the same in the entire length . 

Presu lcate node an extremely low dorsoventral swelling. 
VentraJ half of surface tenuously reticulate ; in the area between the  

edge of the carina and the  ventraJ margin the reticulum i s  elongated 
conformin g to the margin ; dorsal h alf of surface smooth or very fine! y rugose. 

Occurrence. Lower Ordavieian : lower part of stratum G (about o. 8-
I .4 m above R l/G) at Stenberg, in  Dalecarlia, Sweden.  

Ctenentoma plana n.  sp .  
PI .  V I I ,  Figs.  1 -6. 

This species includes two types which are easily distinguishable in several 
respects. The differences are found in the size, sulcus, carina,  anterior 
margin ,  and parts of the surface ornamentation.  They are together  so 
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important that they might very weil be considered characteristic of two 
different species. But I think that the types are different moult stages of 
the same species (cf. discussion below) . 

The two types, called a and b, are described separately. 
Derivation of name. plana alludes to the very flat region between the 

ventraJ carina  and the dorsal margin . 
Holotype. The type shown i n  PI .  VII, Fig. I is holotype (P. I. U. No. 

ar .  os. 442) .  
Locality of holotype. Röj eråsvägen ,  in  Dalecarlia, Sweden . 
stratum of holotype. Lower Ordovician : lower part of stratum R Il 

(about o. I m above GIR Il) . 
Diagnosis. Ctenentoma of moderate or rather !arge size ; region between 

dorsal margin and the edge of ventraJ carina very flat ; sulcus shallow and 
partly undefined, in  type a short and in type b Iong (extending to the 
edge of th e ventraJ carina) ; carin a  in  type  a rather Iong and broad , edge 
bent inwards, carina i n  type b short, pinched around the end of the sulcus, 
edge slightly bent outwards ; presulcate node extremely low and darso
ventrally elongated ; surface reticulate. 

Affinities. As far as I can see, the species has no  doser affinities among 
the Ctenentoma species known. C. simplex (KRAUSE) is said to be very 
flat and shallowly sulcate, but the angle of the carina is quoted to be 
n e a r !  y acute (in the present species i t is d i s  t i n c t l y acute) and the surface, 
j udging by the drawing,  appears to be smooth (in  the present species dis
tinctly reticulate) . KRAUSE's description is short and incomplete, and the 
drawing is not very helpful ,  so it is samewhat difficult to get a correct 
idea of the appearance of C. simplex, but i t  scarcely seems to be con
specific with C. plana. KRAUSE's s ingle specimen was found in a drift 
boulder of dubious age, according to his own statement. 

C. plana ma y be closely related to the genus Aulacopsis n. gen. The 
similarity as regards the ventraJ carina is especially striking. A. monojis
surata n .  sp.  is the most similar of the Aulacopsis species known , but it is 
different ,  among other things, i n  that it has a short fissure j ust poster ior to 
the ventraJ part of the sulcus. 

Type a (presumably adult and possibly late larva! stages) . 
PI. VII,  Figs. 1 and 2 .  

Type. This type includes the holotype (P .  I .  U.  No.  ar .  os .  442) .  
Locality and stratum of type. Cf. above. 
Material. I carapace (parti y damaged) and I 5 valves and interna! 

moulds from 4 localities . 
Description. Carapace rather !arge ; equivalved . 
Dorsal margin straight and Iong ;  anterior margin regularly rounded 



No.  
l L l l 

ar. os. 1 .32 440 
ar. os. 1 . 1 6  445 
ar. os. I .II 442 

Mean l 
l 

1 .20 
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H l G l D M  

0.86 l o. s6 
l 

l .  I 5 

0.78 o.63 0.92 

0.78 0-5I 0 .95 

o.86 o.63 1,15 

o.8 I o. s 7 1 .0 1  
0.78 o.s :r 0.9 2 

Dimensions. 

l FM I l � 

l 
i '  
' 

2 . 5 6  l j  o.6s 

2 .32 1 ' 
l 

0.67 

2.JO l 0.70 

2.5 6 1 1 0.70 

2.39 0.67 
2 . J O  I l o.6s 

l G 
L 

0.42 

0- 5 4  

046 

0- 5 4  

0-47 
0.4 2  

l D M l F M l l l Re----- -- 1\ ant 1\ post 1 L D M  mark 

o.87 2 . 2 2  1 1 5 1 2 5  v 
0-79 2 . 5 2  1 2 5  1 2 5  c 
0.86 2-42 IJO IJO v 

0-87 2.5 2 l o.84 2 -37 1 2 5  1 30 
0 - 79 2.22 l 

and forming a wide curve with a slight forward swing ; posterior margin 
samewhat more curved ; ventraJ margin rather much convex. 

Anterodorsal angle less obtuse than the posteradorsaL 
Anterior part of carapace samewhat higher than the posterior. 
The region between the edge of the ventral carina  and the dorsal 

margin on ly slightly arehed : surface very gently sloping to the carinal 
edge and the margins, except to the ventral part of posterior margin 
where it is fairly steeply sloping ;  area between carinal edge and free 
margin rather convex. 

VentraJ carina very protruding, conceal ing the corresponding part of 
free margin ; it extends from about the middle of anterior margin to a 
point samewhat in front of the midlength of  postsulcate region ; the ed ge 
of the carina is sharply acute and curved inwards. 

Sulcus situated distinctly in front of the midlength , and in the darso
central and central areas, thus, i t is short ; moreover, i t is very shallow ; 
central seetian narrow and fairly distinct, darsocentral seetian broadened 
backwards , forming an undefined depression which is the place of the 
dorsal muscle group attachments. 

Presulcate node very low, s ituated j ust i n  front of the dorsal part of 
the central seetian of the sulcus ; i t  eauses a slight s inuosity of the anteriot 
margin of the sulcus ; posterior to sulcus, j ust opposite the presulcate node, 
is sometimes found an extremely slight node-like swelling. 

Surface for the most part fine ly and shallowly, bu t distinctly reticulate ; 
sometimes the reticulation is samewhat more coarse , i n  other cases it is 
partly i ndistinct or not developed : the greatest permanence in reticulation 
occurs around the ventraJ part of the sulcus and in the most anterior part of 
presulcate region ; outer border of ventraJ carina finely striate, conforming 
to the edge of the carina ; area between the carinal edge and the ventraJ 
margin smooth . 

Occurrence. Lower Ordavieian : upper part of stratum G and lower 



IV AR HESS LAND 

part of stratum R II (from about o. 1 m below GIR II to about 0. 8 m 

above this boundary) at Röj eråsvägen , Leskusänget, Silverberg II, and 
Born.Dådran ,  in  Dalecarl ia ,  Sweden . 

Type b (presumably larva! stages) . 

PI. VII ,  Figs. 3-6. 

Type. A characteristic type is shown in PI. VII, Fig .  5 (P. I. U. No .  
ar .  os. 444). 

Locality of type. Leskusänget, i n  Dalecarlia, Sweden . 
Stratum of type. Lower Ordavieian : lower part of stratum R II (about 

0 . 7  m above G/R II) . 
Material. 22  valves and intemal moulds from 4 localities . 

No.  l L l H l G 

l 
ar.  os .  o.63 0 . 5 2 439 1 .00 

ar.  o s .  o.63 0-4 2 
443 0.99 

ar .  o s .  o.6o 0.42 44 I 0.90 

ar. os .  o.87 o.6o 444 041 

ar. os . 0.70 0.43 0.30 438 
ar. os .  o.63 0-40 O.J3 440 
:vrean l o.63 0,52 

0.85 0. 5 5  0.40 

l 0.40 O.JO 

Dimensions. l D M  l F M lj � 
0·93 

0.9 1 

0 .79 

0.78 

o.62 

0 . 56  

0· 93 

o.n 
o. s6 

1 . 8 1  l o.63 

1 .88 o.64 

1 . 74 o.67 

1.74 0.69 

1 .30 o.6 I 

1 . 1 6  il o.64 

I . 88 1 1 o.6g 

I .6 I  0.65 
I i  

I .I 6  I i  o.61 

l G I D M , F M  L L D M  
0. 5 2  0.93 1 .95 

0-43 0.92 2 .06 

o . •  p 0.88 2.20 

047 0.90 2.2J 
0.43 o . 89 2 . 1 0  

o. s z o. 89 2 .07 

0 , 5 2  0·93 2.2] 

0-47 0.90 2 . 1 0  
0-4 3 o.88 ! . 9 5 

l Å an t i A post � n�a
e;k 

I IO T JO v 
T I O 1 20 v 
I I 5  I 2 5  v 
I/O 125 v 
I I 5 I 30 M 

l I I 5  I 2 5 v 

I I 5  1 2 5  

· --

Description. This type i s  different from type a i n  several respects : 
Type b is smaller ;  concerning the dimensional proportions,  there are 

small differences as regards the dorsal margin (proportionally longer i n  b) 
and the free margin (proportionally shorter in  b) ; furthermore, i n  type b 
the dorsal angles seem to be less obtuse .  

Anterior marg in  is more broadly curved (middle part often nearly 
straight) . 

Ventra carina is shorter : it extends only along the anterior part of 
ventraJ margin ( in type a also along the ventral section of anterior margin) ; 
i t  is p inched along the middle part ; the very edge of the carina is faintly 
curved outwards (in type a it is curved inwards) ; area between the carinal 
edge and free margin is  less convex. 
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Sulcus is longer : it extends to the edge of the ventraJ carina ; the 

centroventraJ section is very shallow and indistinct ; the ventraJ part is 
broader and often deeper. 

The fine striation along the outer carinal margin in  type a i s  substituted 
by a fine reticu lum,  elongated conforming to the margin ; the area between 
carinal ridge and free margin is reticulate (that of  type a smooth) .  

It may be noted that in  interna! moulds the sulcus is deep and broad 
in its who le extension ; furthermore, in interna! moulds the presulcate 
node,  wh ich externally i s  very flat, forms a fairly distinct crest directed 
backwarcls ; antennal and mandibuJar muscular attachments are often dis
tinctly discernible in front of the presulcate node. 

Occurrence. Lower Ordavieian : upper part of stratum G and lower 
part of stratum R II (from about o. I [ 1 .4) m below G/R II [as regards 
1 .4 m :  cf. discussion below) to about 0.7 m above this boundary) at Leskus
änget, Röj eråsvägen, Silverberg II, and Bom-Dådran , in Dalecarlia, Sweden . 

Discussion. The differences between the types described above are so 
many and partly so striking that the types might be considered d ifferent 
species or subspecies. I think this is not the case, nor that they are indi
vidual variants or sexual dimorphisms ; in my opinion , as anticipated above, 
they are different moult stages . 

The close affinity between the two groups is unmistakable both as 
regards appearance and vertical distribution of the groups, and, since 
group a, as regards s ize ,  forms the direct continuation of the b sequence, 
it is very possible that group a consists of adult specimens plus some of 
the latest larva! stages. 

If this interpretation is correct, the present species is  an interesting 
example of a fairly comprehensive  change in the appearance of the carapace 
during the last or one of the latest moultings. 

As appears from the survey of the vertical distribution of the ostracods 
(PI . XXI) , C. plana migrated to the Silj an  District in connection with the 
reestablished permanent communication between this district and the ocean . 
The presence of 2 specimens about I . 3 - I  -4 m below GIR II, i .  e .  in  a 
layer deposited during a period of very restricted communication with 
the ocean , is remarkable and of theoretical interest from a stratigraph ic  
po int  of v iew .  

The specimens found are  larvae (the smallest ones observed) ; th ey are 
not quite typical in every respect : sulcus is more narrow and distinct 
than usual, and does not extend to the edge of the ventraJ carina which , 
moreover, is not so much p inched as is usually the case ; furthermore, 
the reticulation is more indistinct than usual . For the rest, the appearance 
of the valve is closeJy coinciding with that of the larvae of  C. plana, and 
I am rather positive of their belonging to this species. 
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The presence of these occasional larvae ma y indicate that C. plana, 
during this t ime, l ived in the ocean outside the Silj an District, and that 
larvae were occasionally brought into this district. However, the ecological 
conditions were unsuitable there and the larvae did not give rise to a 
C. plana population . A C. plana population in  the Silj an District first arose 
after the ecological conditions bad become about the same as in the ocean , 
and that was realized when permanent communication with the ocean was 
reopened ( G/R II) . 

lovestigatians of  the ostracod fauna in other Lower Ordavieian dis
tricts of Seandinavia will presurnably show whether th is interpretation is 
correct. If so, the investigations will also show whether those ocean popula
tions of C. plana which earrespond to the G stage of the Silj an District 
are morphologically perfectly identical with the lower R II populations. 
Since the occasional larvae from the G stratum are slightly different from 
the R II larvae, there is  really reason to believe that minor morphological 
dissimilarities also occur among the corresponding populations of adult and 
later larval stages. 

Survey of the dimensions of Ctenentoma. Num- 1 
ber L l H l G l D M l F M I l � 1 -� l DL

M l � � l Å an t l Å post 

C. maa·o- r 6  o.n 0.46 0-44 o.69 1 .48 o.6o o. s8  0.90 2 . 1 4 r r s ros re ticulat a 

C. falcato- I 0.72 0.44 0.33 0.64 1 .30 o.6 r 0.46 o.89 2 .03 l J O  1 0 5  
sulcata 

C. canali- I o.8o 0-48 0-37 0. 70 I. 5 I o.6o 0.46 0.87 2 . 1 6  1 40 1 2 5 
cul at a 

C. rectangu- 2 0.76 0-42 0.34 0.67 1 . 33 o. s6  0.46 0.89 ! . 87 1 30 1 1 5 
locarinata 

C. plana a 3 1 .20 o.8 r 0. 5 7  l .  O !  2 -39 1 1  0.67 0-47 0.84 2 . 37  1 2 5  1 30 

C. plana b 6 o.85 0- 5 5  0-40 0.76 r .6 r  I l o.65 0-47 0.89 2 . 1 3  1 1 5 1 2 5  

Mean \ o.62 J o-48 [ 0.88 l 2 .  r 2 [ 1 2 5  l 1 20 

The data given in  the above survey are not very representative as 
regards the species which occur as s ingle specimens or in  small number. 
Certain characteristic features may appear, however. 

The dimensional proportions seem to be  fairly uniform i n  the first 
four species, except those for the gibbosity of C. macroreticulata, which is 
considerably more gibbous than the other species .  The anteradarsal angle 
is invariably more obtuse than the posteradorsaL 

C. plana is different from the other species in  that it is rather con
siderably higher, and that the posteradorsal angle is more obtuse than the 
anterodorsal .  
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Genus Aulacopsis n .  gen. 
Derivation of name. Aulacopsis alludes to the fact that there is a 

fissure on  one or both sides of  the sulcus. 
Genotype. Aulacopsis bijissurata n. sp. 
Occurrence. Ordovician . 
Diagnosis. Monosulcate ostracods ; length about (o. 3 )-o.6- 1 .2 mm; 

presurnably equivalved ; valves provided with a velate ridge or a ventral 
carina ;  on one or both sides of the sulcus is a fissure ; presulcate node 
present, or not developed ; surface smooth or reticulate. 

Discussion and remarks. The more or less distinct fissure on  one or 
both sides of  the sulcus is considered a generic character. This character 
is not very striking to the eye, hut in my opinion, it is of great phylo
genetic and taxonornie importance. The presulcate fissure most certainly 
earresponds to S l and the postsulcate one to S III, and thus the genus 
takes an intermediate position between Ctenentoma and the trisulcate genera 
(nearest to the Ceratopsis group of Tetradellinae) . Since, in  fact, the genus 
is  monosulcate I propose it to be placed in the subfamily Ctenentominae. 

One of the three species (A . nodosa n. sp . ) resembles those Ctenentoma 
species w hi ch are provided with a vela te rid ge ; considering the appearance 
of the velate ridge, A. nodosa is dosest reminiscent of C. macroreticulata n. sp . :  
the whole free margin i s  rather symmetrically surrounded b y  the ridge 
which diminishes in  distinctness towards the ends. 

The two remairring species known are provided with a ventral earirra 
which in on e case (A . bijissurata n .  sp .) resembles that of Ctenentoma plana 
n .  sp .  and in the other (A . monojissurata n .  sp . ) those of the Glossopsis group ; 
in this latter species also a velate ridge may be developed, j ust as is the 
case in  some Glossopsis species. 

As previously mentioned, Aulacopsis, l ike Ctenentoma, will most Iikely 
be divided into a carinate genus and a velate ridge genus, when more 
species become known . 

I think that possibly one or other of the species referred by ScHMIDT 
( I  94 I )  to Ctmentoma will, on doser examination ,  appear to be referable to 
Aulacopsis. 

Aulacopsis nodosa n .  sp.  

PI. VII ,  Fig. r z . 

Only one valve is known of this new type. However, this is satisfac
torily preserved and, hence, I describe it as a new species. 

Further finds will show whether i t  is an adult specimen or a larva! stage. 
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Derivation of name. nodosa alludes to the distinct presulcate node. 
Holotype. The type shown in  PI. VII, Fig. 12 is holotype (P. J .  U .  No. 

ar. os .  474) . 
Locality of holotype. Rävanäs, in Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ordavieian : upper part of stratum G (about 0.1 m below G/R II) . 
Material. One valve. 

Dimensions. 

No. [ L l H l G l D M l F M Il � l � ��� � l Å ant i Å post l!�k a�7�s · l o. s6 1 0.34 1 o.33 1 °· 5 2 1 r .o2 l \ o.6 1  l o. 59 1 0.93 1 1 .96 1 1 1 5  l 9° l V 

Diagnosis. Aulacopsis of small size ; one short furrow just anterior to 
presulcate node and one Iong posterior to sulcus ; area between sulcus 
and postsulcate furrow rather swollen , especially ventrally ; ventraJ area 
considerably protruding ;  the whole free margin surrounded by a velate 
ridge, along the outer side of its ventraJ and posterior seetians is a fine 
hut distinct fissure ; sulcus fairly deep and broad, extending practically 
from dorsal margin to the edge of the velate ridge ; presulcate node rounded, 
proportionally !arge and distinct ; surface slightly rugose (partly indistinctly 
reticulate) . 

Affinities. This species is different from the other two Aulacopsis species 
known mainly in  that i t  has a velate ridge extending along the whole free 
margin (the two others have a ventraJ carina) , and a distinct presulcate 
node (in  the others the presulcate node is very low) ; moreover, the area 
between the sulcus and the postsulcate fissure is  swollen which is not true 
of the others. 

Description. Carapace rather small, whether or not i t  is equivalved 
could not be determined, since only one separate valve was observed .  

Dorsal margin straight and Iong ;  anterior margin samewhat more rounded 
t han the posterior ; ventraJ margin moderate! y convex. 

Anteradarsal angle more obtuse than the posterodorsal, which is prac
t ically straight. 

Anterior part of  carapace slightly h igher than the posterior. 
Carapace moderately arched, except the area between sulcus and the 

postsulcate fissure whicb is rather swollen , especially its ventral part ; ventraJ 
area protruding considera bly over ventraJ margin ; surface gent ly sloping 
to dorsal margin and to anterior and posterior seetians of the vela te rid ge, 
hut fairly steeply to ventraJ seetian of the velate ridge ; area between the 
velate ridge and free margin plane.  
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V elate rid ge runs a Iong the most protruding part of ventraJ area and 
also along anterior and posterior margins to the dorsal corners ; its ventral 
section distinct and directed outward ,  anterior and posterior seetians lower 
and more indistinct, especially towards the dorsal corners ; close to the 
outer side of ventral and posterior section runs a fine hut distinct fissure, 
which continues anteriorly as a broad and, especially dorsal ly, shallow and 
indistinct groove. 

Sulcus situated distinctly in front of the midlength ; it extends practically 
from dorsal margin to the edge of the velate ridge (it does not exactly 
reach the edge) ; it is fai rly broad and deep , except towards the ends ; its 
anterior margin straight and i ts posterior very sl ightly curved backwards .  

Presulcate node situated mainly dorsocentrally ; i t  is w ide ,  rounded, 
and rather low hut distinct. 

Just in front of the presulcate node is a scarcely discern ible short furrow 
parallel to the sulcus ; the furrow may earrespond to S I, and the area 
between the furrow and the sulcus (which includes the node) may earrespond 
to L II. 

The above-mentioned swollen area j ust behind the sulcus (wh ich certainly 
earresponds to L III) i s  separated from the lower posterior part of the 
postsulcate region (corresponding to L IV) by a shallow and indistinct 
groove Conforming to the sulcus (ventral part best developed) ; i ts dorsal 
part gently curved forwards exactly l ike S III in many Glossopsis species ; 
the furrow certainly earresponds to S III. 

Surface slightly rugose (most posterior part very indistin ctly reticulate) . 
Occurrence. Lower Ordavieian : upper part of stratum G (about o. I m 

below G/R II) at Rävanäs , in Dalecarl ia ,  Sweden . 

Aulacopsis monofissurata n .  sp .  

PI.  VII ,  Figs. 9-1  r .  

T o  this species are referred two types wh ich are considered d ifferent 
groups of moult stages (cf. discussion below). 

The types, called a and b, are described separately. 
Derivation of name. monojissurata alludes to a generally short fissure 

posterior to the ventral part of th e sulcus. 
Holotype. The type shown in Pl . VII, Fig. 9 i s  holotype (P. I .  U.  No. 

ar . os .  45 7) .  
Locality of holotype. Stenberg, i n  Dalecarlia, Sweden . 
Stratum of holotype. Lower Ordavieian : lo w er part of stratum G 

(about 0 .8  m above R l/G) .  
Material. The mutual frequencies of the  2 groups were not  establ ished, 

s ince the groups were d iscerned after the measurements. As the measured 
specimens were picked out randomly, the total frequency of the groups 
may mainly earrespond to the frequency of the measured groups. 
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The entire material of A. monojissurata comprises I I 8  valves from 7 
lo ca! i ties. 

Diagnosis. Aulacopsis of moderate size ; group b (considered to be young 
moult stages) samewhat different from group a (considered to be late moult 
stages and adults) ; area between the edge of ventraJ carina and dorsal 
margin ftattened, area between the edge of ventraJ carina and free margin 
in a very concave, in  b slightly concave (nearly straight) ; a narrow stripe 
in front of  the sulcus and another samewhat broader behind the sulcus 
very slightly swollen (these stripes certainly earrespond to L Il and L III 
resp. ) ; on e generally short and sometimes fair! y indistinct fissure (corre
sponding to S III) posterior to ventraJ part of su lcus { in b very indistinct 
or  not developed) ; ventraJ carina in a very protruding and Iong, extending 
along ventraJ part of anterior margin and greater part of ventraJ margin 
(in  b i t  is less protruding, scarcely concealing corresponding part of  ventraJ 
margin,  and shorter than in a :  i t  extends only along the greater part of 
ventraJ margin) ; velate ridge short ; sulcus rather narrow and Iong, extending 
from dorsal or darsocentral to centroventraJ area, i n  a it is fairly shallow 
hut in  b it is  often samewhat deeper ; surface reticulate, reticulation often 
i ndistinct or partly not developed. 

Affinities. Small specimens of group a may be samewhat reminiscent 
of !arge specimens of Aulacopsis bijissurata n. sp . ,  hut they are different not 
only as regards the number of the fissures hut also in  that the carina of 
A. bijissurata i s  shorter { i t  does not extend along the ventraJ part of an
terior margin) , and the reticulation is , as a rule, more distinct . 

Certain specimens of group b are indi stinctly or practically not at all 
fissurate . These resemble Ctenentoma rectangulocarinata n. sp. ,  especially 
as regards the appearance of the ventraJ carina and sulcus. However, the 
carinal edge of the present type is generally slightly acute, hut that of 
C. rectangulocarinata i s  practically a right angle. Furthermore, C. rectangulo
carinata i s  proportionally shorter. 

Occurrence. Lower Ordavieian : lower part of stratum G (from j ust above 
R l/G to about 1 .4 m above this boundary) at Stenberg, Gulleråsen, Rävanäs, 
Granmor, Leskusänget, Silverberg (sample I ) , and Röj eråsvägen, in Dale
carl ia, Sweden.  

Type a (presumably late larva! stages and adults) . 

PI.  VII ,  Figs. 9 and 1 0. 

Type. This type includes the holotype (P. I. U. No. ar. os. 4 5 7) .  
Locality and stratum of type. Cf. p .  283 . 
Material. As calculated ,  about I 26 valves and interna! moulds. 
Description .  Carapace of moderate size ; whether or not i t  is equivalved 

was not ascertainable, since only separate valves were observed. 



No. l L l 
ar. os. 1 . 23 4S I 
ar. os. 1 .23 468 
ar. os. 1 . 20 449 
ar. os. I . I S 46S 
ar. os. I . I 4 4S8 
ar. os. I .  I 2 462 
ar. os. I . I 2 4S S  l ar. os. 1 .09 4S3 
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ar. os. 1 .08 469 
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ar. os. 1 .02 4 S4 
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ar. os. 0.99 464 
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Me an 1 .09 
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Dimensions. 

H l G l D M l F M I l H l G 
L L 

I l 

0.7 2 o .  s r 1 .09 2 . 28 1 1 o. s9 0 .42 

0.7 I 0-49 1 .09 2 . 2 I o. s 8 0-40 

0.74 0-49 1 .03 2 . 26  o.62 0.4 I 

0.70 o. s i  I .OO 2 . I4 o.6 I 0.4 S 
0.7 I  o . s3 I .OO 2 .07 0.62 0-46 

0.72 0-47 I .  O I 2 . I O  0.64 0.42 

0 .67 o. s i  0.99 1 .98 1 o.6o 0.46 

o.6 s 0-44 0.95 1 .98 l o.6o 0-40 

0.70 044 0.89 2.16 o .6s 04I 

o.67 0-49 0.94 2 .os 0 .62 0 -4S 
0.67 0-47 0.94 2 .07 0.62 0.44 

o.64 0-42 0.9 1 2 .03 o.6 I 0-40 

o .63 0.47 o.88 1 .96 o.6 I 0-46 

o.6s 0.42 o.88 1 .9 I  o.64 0-4 I 

0.63 0.42 o.8 s 1 .9 I o.62 0.4 I 

o. s 8 0-44 0.87 1 .82  o. s9 0.44 

o. s6 0-42 0.83 1 .77 l o. s9 0.44 

0·74 o. 5 3  1. 09 2.28 1 1 o.6s 0,46 

0.67 0 .47 0.9S 2 .04 [ ! 0.6 1  0.43 
o.s6 0. 42 o.83 1.7 7  l o.s8 0,40 

l D M l F M l l l Re-L D M 1\ ant 1\ post mark 

o.89 2 .os 1 2 S I 20 v 
o.89 2 .03 1 30 I 20 v 
o.86 2 . 20 I 2 S I I S v 
o.87 2 . I 4  I 2 S I 20 v 
o.88 2 .07 I 30 I 20 v 
0.90 2 .09 I 20 I I S v 
o.88 2 .00 I 2 S I 20 v 
0.87 2 .09 I 30 I 2 S v 
o.8J 243 I25 120 v 
0.87 2 . I 8  I 2 S I I S v 
o.87 2 . I 8  I 2 S I I S v 
0.87 2 . 23  I 2 S I I S v 
o.86 2 . 22  I 2 S I 20 v 
0 .86 2 .os I 2 S I IO v 
0.83 2 .22 1 2 S I I S v 
o.88 2. IO I 30 I I S v 
0.87 2 . I 3  I 20 I I S v 

o.go 2.43 

0.87 2 . 1 4 I 2 S l I S 
o.83 2 . 00 

Dorsal margin straight and Ion g ;  anterior margin widely and regularly 
curved , ventral section more curved than the dorsal ; ventral margin moder
ately convex .  

Anterodorsal angle slightly more obtuse than the  posterodorsal .  
Region between the edge of ventral carina and dorsal margin very 

flattened ; a narrow stripe j ust in front  of the sulcus (corresponding to L Il) 
and another somewhat broader j ust posterior to the sulcus (corresponding 
to L 111) mostly very slightly swollen ,  the posterior most swollen in the 
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ventraJ part ; area between the edge of ventraJ carina and free margin very 
concave. 

VentraJ carina extends from about the middle of anterior margin to a 

point somewhat behind the fissure ; it is very protruding and curved inwards ; 
its anterior section forms a forward swing .  

Velate ridge low and short, extending obliquely from posteroventraJ part 
of free margin to posterior part of ventraJ carina. 

Sulcus situated distinctly in  front of the midlength ; i t is practically 
straight and rather Iong, extending from darsocentral to centroventraJ area ; 
central and centroventraJ sections moderately deep and distinct, anterior 
margin of these sections more steeply sloping than the posterior one, an
terior margin also curved slightly backwards, posterior straight ; darsocentral 
section shallow and undefined. 

Presulcate n ode extreme ly flat or externall y not discernible ; i t is situated 
j ust at the transition between darsocentral and central areas ,  and eauses 
a slight backward sinuosity of the anterior margin of the sulcus. 

Near the midlength between ventraJ part of sulcus and posterior end 
of ventraJ margin is  a generally short and sometimes somewhat indistinct 
fissure which certainly earresponds to S III; the fissure, i n  rare cases, is 
traceable to the darsocentral area, the dorsal end is curved forwards j ust 
like S III in Glossopsis n . gen . 

Along the anterior margin of  the slightly swollen presulcate stripe is 
sometimes a very shallow depression ,  certainly corresponding to S l. 

Surface tenuously reticulate , "meshes" conforming to free margin ; 
reticulation often indistinct and partly not developed, most permanent along 
anterior margin and j ust behind posteri or end of ventraJ carina ;  the slightly 
swollen stripes on both sides of sulcus, and most of the area between the 
edge of the ventraJ carina and free margin smooth . 

Occurrence. Cf. p .  2 84. 

Type b (presumably young larva! stages) . 

PI .  VI I ,  Fig. 1 r .  

Type. A characteristic type i s  shown i n  PI. VII, Fig. I I (P. I .  U. No. 
ar. os. 470). 

Locality of type. Stenberg, in Dalecarl ia ,  Sweden. 
Stratum of type. Lower Ordovician : lower part of stratum G (about 

0 .8  m above R l! G) . 
Material. As calculated , about 3 7  valves and interna! moulds. 
Description. The present type is very similar to type a ,  but it is different 

as regards some details. 
Carapace is proportionally longer ; ventraJ carina is shorter (not extended 

along ventraJ part of anterior margin ) and less protruding ; the fissure ex-



- -

N o .  j L l 
ar. os. o.85 436 
ar. os.  0.74 48 1  
ar. os.  o.66 467 
ar. os.  o.64 476 

l ar. os. o .6J 470 

Mean 0.70 

LOWER ORDOVIC IAN O STRACODS OF THE S I LJAN D I STRICT 

H l G 

0-43 0.34 

0-42 0-33 

0-37 0.28 

0.36 0.28 

0-]6 0.28 

0-43 0- 34 

0.39 0.30 
0.36 0,28 

Dimensions. 

l D M l F M Il � l 
l 

G 
L l D M l F M l l l Re-� D M 

1\ ant 1\ post mark 

0.72 ! .49 o. s r  0·4° l o.85 2 .07 1 30 ! 20 v 
o.67 ! .37  0. 5 7  0.44 1 0-9 ' 2 .04 ! 2 5 ! 1 5  v 
0. 58  1 . 23  l 0. 56  0.42 1 o.88 2 . ! 2  I 2 5  I I 5 v 
0. 5 5  ! .09 0. 56  0.44 0.86 ! .98 I 2 5  I I 5 v 

l 0-55 I.I4 0-57 044 0.88 2.08 li5 1I5 v 
0 , 7 2  I - 49 I i  0- 5 7 0, 44 0,91 2. 12 

o.6 r 1 . 26 1 ! 0- 5 5  0.43 0.88 2 .06 1 2 5  I I 5 
o.s s  1.09 ! o.s t 0 . 4 0  o.Ss ' · 98 

tremely indistinct, or mostly not developed; sulcus proportionally deeper 
and more d istinct .  

Su rface mostly not  reticulate but smooth, or minutely rugose like that 
of many specimens of type a;  same specimens indist inctly reticulate at the 
ventraJ part of anterior margin and j ust behind the posterior end of the 
ventraJ carina ; area between the edge of the carina  and the free margin 
very finely reticulate, reticulation elongated conforming to the margin ( in 
type a this area is mostly smooth) . 

Occurrence. Cf. p. 284. 

Discussion. The differences between the types a and b may appear 
to be so important that the types might be considered different species. 
I think, however, that they are groups of different moult stages. 

The mentioned differences as regards details (cf. description of type b) 
may not conceal the fact that the types are very similar concern ing general 
features. The fact that the groups form a continuous sequence as regards 
the size makes me inclined to consicler them different groups of moult stages . 
This idea may be supported by the fact that the types occur tagether i n  
the  same, rather restricted stratum.  

Aulacopsis biftssurata n .  sp .  

P I .  V I I ,  Figs.  1 3-20. 

The material of this species forms a sequence which elucidates a great 
part of the larva! development of the carapace. 

Four groups of moult stages are discernible .  They are narned a, b,  c 
and d, and are described separately ; a is presurnably adult, and d com
prises the youngest stages observed. 
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Derivation of name. bifissurata alludes to two fissures, one on each side 
of the sulcus. 

Holotype. The type  shown in Pl .  VII, Fig. I 5 is holotype (P. I .  U. No. 
ar. os. 82 1 ) . 

Locality of holotype. Stenberg, in Dalecarlia, Sweden. 
stratum of holotype. Lower Ordovician : lower part of  stratum G (about 

0.8 m above R l/G) . 
Material. The mutual frequencies of the 4 groups were not ascertained, since 

the groups were discerned after the measurements. As the measured speci
mens were picked out at random, the total distribution of the groups may 
mainly be corresponded by the frequency of the measured groups.  

The entire material of A.  bifissurata comprises I carapace and I I 2  
valves and intemal moulds from 6 localities. 

Diagnosis. Aulacopsis of rather small size ; four  groups of moult stages 
discernible, different mainly as regards the appearance of ventral carina ;  area 
between the edge of ventral carina and dorsal margin very flattened ; area be
tween the edge of ventral carina and ventral margin practically plane (in adult 
specimens slightly concave j ust at the carinal edge) ; one distinct fissure on 
each side of the ventral part of sulcus ;  sulcus Iong, straight, and (especially 
in young stages) ventrally deep ; ventraJ carina short and very protruding, 
it is shorter and its outline is more curved in successively younger stages ; 
surface reticulate, reticulum sometimes indistinct or partly not developed. 

Affinities. Adult specimens and late larval stages are somewhat reminis
cent of  A.  monojissurata n .  sp .  as regards general shape ;  distinguishing features 
mentioned on p. 2 84. Young larvae are unique and scarcely confusable with 
young stages of this species, mainly on account of the fact that the 
carina is shorter and its outline more curved. 

Occurrence. Lower Ordavieian : upper part of stratum R l and lower 
part of stratum G (from about 0 . 2  m below R l/G to about I ·9  m above 
this boundary) at Stenberg, Gulleråsen , Rävanäs, Leskusänget, Granmor, and 
Röjeråsvägen , in Dalecarlia, Sweden . 

Type a (presumably adults) . 

PI. VII, Figs. 1 5  and 1 6 .  
Type. This type includes the holotype (P.  I .  U. No. ar .  os .  82 I ) . 
Locality and stratum of type. Cf. above. 
Material. As calculated , about I 6  specimens, cf. above. 
Description. Carapace of  moderate or rather small size ; whether or not 

i t is equivalved was not determined, since only separate valves were observed. 
Dorsal margin straight and Iong ; anterior margin fairly broadly curved,  

its ventral section sometimes bulged forward ; posterior margin broadly 
curved, especially the ventral part ; ventral margin slightly convex. 



l No.  J L l 
' l i l ar. os .  

1 .08 l a:.

8:s .  
1 .00 

493 ar. os . 
0.95  

487 
l 

. Me=_l 1 .0 1  

LOWER O RDOV!CIAN OSTRACODS OF T H E  SI LJAN JJ!ST R ! C T  

H l G l D M  

o.63 o. s 6  0.95 

o .6s  0. 47 0.93 

0- 5 4  l 0-49 0 . 83 

o . 6 s  o . s 6  o. g s 

o.6 1 0 . 5 1 0.90 

o . s 4 0 - 4 7  o . 8 3 

Dimensions. 

l F M I l H 
. l ! L 

2.02 o. s 7 

1 . 84 o .6s  

! .67 l o. 5 7 

2 . 02 i l o . 6 s  

1 . 84 1 1  o.6o 

:r . 6 ]  l 0 . 5 7  

l G 
L 

0. 5 2  

0- 4 7 

0. 5 2  

0 , 5 2 

0 . 5 0  

0 · 4 7  

l D M l F M l l l Re-�L i D M 1\ ant 1\ post mark 

l 0.87 2 . 1 2  1 2 5  l 1 0  v 
l 0-93 1 .98 1 1 5 I 1 0  v 

0.87 2 . 0 1  I 20 I I 5 l v 

l 0 - 93 2 , 1 2  

o.89 2.04 1 20 1 1 0 

o . 8 7  I , g8 l 
Anterodorsal angle slightly more obtuse than the posteradorsaL 
Region between the edge of ventral carina and dorsal margin fairly or 

much flattened (one very flat and another slightly more arehed type dis
cernible ; they ma y possibly be sexual dimorphisms) ; area between ventraJ 
part of sulcus and the postsulcate fissure slightly swollen , most in the ven
traJ section (this area between sulcus and postsulcate fissure certainly corre
sponding to L III of e. g. Glossopsis n. gen. ) ; area between the edge of the 
carina and corresponding part of ventraJ margin practically straight, except 
in  a narrow zone along the carinal edge which is slightly concave. 

VentraJ carina extends from a point j ust in front of the presulcate 
fissure to a point somewhat behind the postsulcate ; i t  protrudes considerably , 
edge pinched and sharply ridged . 

Sulcus situated distinctly in front  of the midlength ; i t extends from 
dorsal or d orsocentral area n ear ly to the carinal ed ge ; i t is  practically 
straight (its anterior margin slightly curved by the presulcate node) ; its 
anterior margin perpendicular, the posterior less steeply sloping ; it  is fairly 
deep and narrow, except darsocentral and, especially, dorsal sections which 
are shallow, broad and,  for the most part, undefined.  

Presulcate node extremely low and small (extern.ally scarcely discernible) ; 
it is situated dorsocentrally. 

Presulcate fissure short and fairly broad , situated somewhat in front of 
the ventraJ end of sulcus ; it may earrespond to S l (sometimes one may 
discern an extreme! y sh allo w depression j ust in  front of the presulcate n ode ; 
this depression may earrespond to a dorsal section of S 1) . 

Postsulcate fissure situated samewhat posterior to ventraJ part of sulcus ; 
it is longer than the presulcate fissure, dorsal end flagellate ; sometimes, 
however, only the ventral part is developed forming an elongated pit ,  but 
the fissure has also been traced to the darsocentral area ( its dorsal end 
curved forwards j ust as in e .  g. Glossopsis lingua n. sp . ) ; the postsulcate 
fissure certainly earresponds to S III. 

1 9 - 48705 Bull. of Geol. Vo!. XXXIII 



IV AR H E S S LAND 

Surface minutely reticulate (the swollen area corresponding to L III 
generally smooth ) ; reticulation sometimes ind istinct, especially in the dorsal 
h al f of the valves ; most distinct reti culation generally a Iong the outside 
of ventraJ carina and along anterior and posterior margins ; reticulation 
elongated and Conforming to the margins, especially in  the area between 
the carinal edge and ventraJ margin.  

Occurrence. Cf. p. 2 88 .  

Type b (presumably late larva! stages) . 

PI. V I I ,  Fig.  1 7 . 

Type. A characteristic type is figured in PI . VII, Fig. 1 7  (P. I .  U. No. 
ar .  os. 48 5 ) . 

Locality of type. Stenberg, in Dalecarl ia ,  Sweden. 
stratum of type. Lower Ordavieian : lower part of stratu m G (about 

0 .6 m above R I/G) . 
Material. As calculated ,  about 3 2  specimens, cf. p. 2 88 .  

�-- l l l I D M I L H G N o .  l l 
l l ' 

ar.  o s .  
o . 8 5  0.94 0 . 5 2  0 . 5  I 

47 ' 
ar.  o s .  

492 
0. 93 o.6 r 0 - 4 5  0 . 8 6  

a r .  o s .  
478 

0 .93 0 . 5 3  0-47 0 . 8 2  

a r .  o s .  
0. 5 2  0 -4Ö l o. 8 r  0 .9 I 

47 5  l l 
ar. o s  l 

0.90 0. 5 5  l 0-42  0 . 79 
45 9  

a r .  o s .  l o.S8 0 . 5 6  0- 40 0. 78 
5 5  I 

a r .  o s .  o.Ss l 48 5 
0.-/9 04+ 0. 79 -

l o . 6 1  o . 5 1  o . 8 6  
o . 8 r 

Dimensions. 

I l l I Dt l F M H G - -L L 
! 

I .6 I i ! 0. 5 7  0. 5 4  0.93 

l 
! . 79 j 0.66 0-48 0.93 

! .63 0 . 5 7 0 . 50 0 .88 
l 

! .63 l 
l 

0. 5 7 0 . 5  I 0.89 

! .6 1  l o. 6 I  0- 47 0 .88  

1 .60 I i 0.64 0.46 0 .90 

I-56 ! l o.sS 0 .53 0.93 
! . 7 9  1 1  o . 6 6  0 . 5 4 0 . 9 3 

F M  --
D ,vl 

! . 89 

2 .08 

1 . 90 

2 . 0 I  

2 .04 

2 . 0 5  

I.97 
2 ,08  

l l l Re-1\ an t l 1\ po s t  1 m a r < 

l l l 
v 1 1 5 I lO 

1 1 5  l 1 1 0 v 
! 20 I I 5 v 
I 20 I r o  v 

l l 
I 20 l I 1 0  l v 
I 2 5  l I 5 v 
120 IJO v 

l 
I 20 1 1 0 l l :ean- l 0.9 I l 0 . 5 4  0 - 4 5  1 .63 , 1  o.6o 0 . 5 0  0.90 ! .90 l 

0 , 4 9  0 , 4 ()  0 . 7 8  1 . 5 6  i 0 , 5 7  0 , 4 7  0 . 8 3  I . 8 g  l __ l 
Description. This  type is s im ilar to type a, except mainly that the 

car ina i s  relat ively samewhat shorter ,  and i n  that its outl ine  forms a more 
convex curve; furthermore, th e edge of the carina is not p inched and not  so 
d ist inctly r idged.  

A rea between the edge o f  ventraJ car ina and ven traJ margi n  ent irely 
plane,  not concave i n  the zone close to the carinal eclge as i n  type a. 

Reticulation seems to be more often indistinct than in type a. 
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It may be noticed that in this grou p  (as in  group a) the postsulcate fissure is 

occasionally traceable to the darsocentral area, dorsal end curved forwards . 

Occurrence. Cf. p .  288 .  

Type c ( in termediate larva! stages) . 
PI. VII ,  Fig. 1 8 .  

Typ e. A c h aracteristic typ e i s  show n i n  PI. VII, Fig.  1 8  (P. I .  U.  N o .  

a r .  o s .  489) . 
Locality of type. Gullerås en , i n  D alecarlia,  Sweden.  

Stratum of type. Lower Ordovicia n : lower p art of  stratum G (about 

0-4 m above R 1/G) . 

l 

Material. As calculated, about 3 8  specimens,  cf. p .  288 .  

l l l l l l N o. L l H l G D M  
l 

ar. os . o.8 1 0.50 0 .38  0.7J 477 
ar. os.  , 

0.79 053 040 0.69 489 
ar. os . o.n 0-47 0. 7 1  482  0-40 

ar. os . 0 .74 o. 5 1  o.67 466 0-40 

ar. os. l o.69 0 .74 0.49 0-40 
490 

ar. os . 0 .72  0-43 0.38 0.65 49 1 
ar. os . o.67 0-44 o . 3 s o.6o 46 1 

o. s :-; 0 . 40 0 . 7 3 Me an 0 .75  0-48 0.39 0.68 
0 . 4 3 0 . 3 5 o.6o 

Dimensions. 

i !  H 
--1 G ! DLM I l F M  l L L 

! . 49 0 .62  0-47 0.90 

.!56 0 .67 051 0.88 
l 

1 . 37  ! o.6 1 0. 5 2  0.92 , ,  
, ,  

1 . 47 : 1 0.62 0. 5 4  0 .9 1 

1 -44 l 0.66 0 . 54  0 .93 

p 
u8 � � o 6o l 0 . 5 3  0 .91  

! . 3 5  i o.66 
. 

0 . 5 2  o.go 

x . s 6  l o . 6 7 0 - 5 4  0 . 93 
1 -42  ' l  o.63 0. 5 2  0 .9 1 

1 . 2 8  l 1  o. 6o 0 . 4 7  o . S S  

F M  --D M  
2 .05  

2.27 
! .93 

2 . 19 

2 .08 

! .97 

2 . 2 5  

2 . 2 ]  

2 . 1 1 
I . 9 3 

l l l Ik 1\ ant 1\ post 1 
l mar { 

l 

1 20 ! l O v 
I20 I .lO v 
1 1 5 v ! l O l v 1 20 1 1 0 

1 20 l ! O  v 
1 20 ! l O v 
1 20 l J O  v 

l l 1 20 l 1 1 0 l 
Description. VentraJ carin a  some what sh orter and its outl ine somewhat 

more curved t h an in  type b;  sulcus may extend a l ittle n earer to th e edge 

o f  the ventraJ carina and it  m ay aJso be proportionally sJ ightJy deeper i n  

the m ost ventraJ part ; i t  aJso h appens that the fissu res are n o t  deveJoped . 

Otherwise,  type c is th e same as type b .  

Occurrence. Cf. p .  288 .  

Type d (young larva! stages) .  
PI .  VII, Figs.  19 and 20 .  

Type. A ch aracteristic typ e i s  shown i n  PI. VII, Fig.  20 (P. I .  U. No. 

a r .  os .  483 ) .  
Locality of type .  Stenberg, i n  D aJecarJ i a ,  Sweden . 

Stratum of type. Lower O rdovician : lower p art of stratum G (ab o u t  

0 .8  m above R 1/G) . 



No.  l L l H l G / D M / 
ar. os .  0-57 483 0-40 0 .26 0-5I 

ar. os . 
488 0- 5 5  0.33 0 . 28  0.49 

ar. os. 
480 0.48 0-33 0. 2 3  0 -47 

ar .  os.  0.48 484 0.30 0 . 22  0-43 

ar. os.  0.30 
479 

O . J 9  0. 1 4  0 .29 

l 0 , 4 0  0 . 28 o .  st l M ean 0-48 l 0.3 J 0 .23 0-44 
0 . 1 9 0 . 1 4  0 . 2 9 

IV AR H ESSLAND 

Dimensions. 

I l  
F M  I i p 

1 :  

H 
L 

I i  I.07 I i 0.70 

l '  
0.95 [ o.6o 

l '  
o.88 1 r o.69 

0.84 i 0.63 [ r  
0 . 5 6  1 :  0.63 

Y .0 7 1 1 0 - 7 0  

o.86 l !  o.65 
o. s6 : i  o . O o  

l G -L 

0-46 

0. 5 1  

0-48 

0-46 

0-47 

o . st 

0.48 
0 . 4 6  

l D M l F M l l l Re-
-r::- D M 1 /\  ant 1\ post / mark 

0·9° l 2.10 IIO IIO v 
o.89 1 .94 1 ! 5 ! J O v 
0.98 1 . 87 J JO l J O  v 
0.90 ' -95  I J 5  J I O v 
0.97 ' -94 J 05 J05 v 

o.g8 2. t o  l 0.93 1 .96 I J O  ! l O 
o.Sg I . 8 7  

Material. As calcu l ated, about 26  specimens,  cf. p .  288 .  
Description. In this type ,  the ventraJ carin a i s  very short,  and its out

l ine is even more convex than in type c ;  in some specimens it forms an 

acute angle .  

Carapace proportionally samewhat h igher than in the other groups,  

dorsal  margin s o mewhat l o n ger,  and anterodorsal angle somewh at less obtuse. 

S u lcus often deepest and broadest at the extreme ventraJ en d .  

Postsulcate fissure, as a r u l e ,  very indistinct a n d  situated close to t h e  

carinal e d  g e  (mostly i t is  not developed at all) ; presulcate fissure generally 

occurring and o ften fairly distinct ; i t  has been observed to be extend ed 

practically alon g  the whole sulcus ; in  some specimens fissures were not 

developed . 
Surface not seldom fairly distinctly reticulate, network about as wide 

as in  later stages . 

Occurrence. Cf. p .  288 .  

Notes on the latval development. 
There is n o  doubt that the present material represents one species only : 

the changes of certain characters during the larva! development are rather  

easy to follow. 

A su rvey will  be given o f  the development of the distinguishing char

acters. 

The height of  carapace and the length o f  dorsal margin diminish in 

proportion to the larva!  development. 

Anterodorsal angle grows more obtuse, but the final dimension of th is  

angle i s  reached as early as stage c .  
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VentraJ carina,  wh ich i n  the youn gest stages i s  sh ort and has a very 

convex (sometimes acute) outlin e ,  becomes successively lon ger, and its outl i n e  

becomes more and m o r e  broadly curved.  I n  a d u l t  specimens i t s  e d g e  i s  

pinched a n d  m o r e  sharply ridged than in th e larva! stages . Furth erm ore,  

i n  adults ,  the area between the cari nal edge and t h e  free m argin is  sl ightly 
concave j ust along the edge, which i s  general ly not the case i n  larva! stages . 

Sul cus in the youngest stages is usually deepest and broadest at the 

extreme ventraJ e n d ,  but this  is  not  true of l ater stages. 
The presulcate fissure is generally developed even i n  the youn gest 

stages observed ; occasionally, it  is  cl early discern i ble even i n  the darso

central area (thus a true S l) ; th is w as not observed in later sta ges. 

The p ostsulcate fissure in young stages is, as a rule, very indistinct , or 

not developed at all ,  but i n  later stages i t  is  more distinct,  especially in 

ad ults ; amon g  them (and exceptionall  y in late larva! s tages) , the fissurc , 

dorsal end curved forwards,  is o ccasionally traceable to th e darsocentral 

area (thus a true S III) . 
Reticulation is gen eral ly dist inct  in young stages, but i n  l ate stages i t  

i s  often indistinct ; amon g  the adults ,  h owever, the reti culation i s  most often 

distinct.  

It  m ay b e  added that in  adults the region between the edge of ventraJ 

carin a  and dorsal margin in  one typ e  is  very flat but in  another sli ghtly 

areh ed : this difference ma y possibly be du e to sexu al  dimorphism. If  s o ,  

i t  is not  possible,  however, to decide which of them i s  m a J e  a n d  wh ich 

fem ale. 

Survey of the dimensions of Aulacopsis. 

l l Num- 1 L l H G ber 
l 

A .  nodosa I o. s6 0.34 0 .33 

A .  monojissu- 1 7  ! .09 0.67 0-47 
rata a 

A .  monojissu-
s 0.70 0.39 0.30 

rata b 

A .  bijissu- o.6 1 
rata a 3 I .  O I  o .  s !  

A .  bijissu-
rata b 

6 0.9 1 0 . 54  0.46 

A. bijissu- 0.48 
rata c 7 0.7 5  0.39 

A .  bijissu- 5 0-48 0.3 1 0 .23 
rata d 

�---�--------
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l 
! . 26 ' l  o. s 5  0-43 0.88 . 2 .06 I 2 5  I I 5 

l 
i l 

o.89 I . 84 1 1 o.6o o .so 2 .04 ! 20 I l O  l 1 .64 ! l 0. 59  0. 5 I  0.9 1 1 .98 I 20 I l O  
l 
l 1 .42 i l  o.63 o . s z  0.9 I 2 . 1  J 1 20 1 ! 0 

l 0.86
1
1 0.65 0 -48 0-93 1 .96 I l O  l ! O  

l\lean l o.6 1 j 0-49 1 0.90 l 2 .04 1 1 20 I 1 0  l 
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Two of the th ree species represented are rather abundan t :  2 2  spe

cimens o f  A.  monojissurata and 2 I o f  A.  bijissurata were measured.  They 

h ave been divided i n to groups,  each i n cluding one or more stages o f  

d evelopm ent.  
From the table it  app ears that none o f  th e species is  !arge, a n d  that 

height and gibbosity have fairly common dimensions ; m oreover, d orsal 

m argin is proportionally Iong and the anterodorsal angle is the larger one 

(in very young stages o f  A. bijissurata i t  was observed to be equal to the 

posteradorsal one) . 

It may be n oted that the len gth of dorsal margin seems invariably to 

be proportionally decreased i n  Successively later s tages . 

Subfamily Te t r a de l lina e ScHMIDT rg4r .  
Diagnosis. SCHM IDT 1 94 1 ,  p .  3 7 ·  
Discussion and remarks. SCHMIDT 1 94 1  referred 1 0  genera t o  this 

subfamily (4 of them with reservation ) . I n  the present paper,  on e o f  these 

genera is divided ( Ceratopsis) and anoth er gen us ,  the taxono rn i e  position 

o f  which h as been considered u ncertain (Steuslofjia) , is  proposed to be 
referred to this subfamily.  But its taxonornie range is  too wide.  I think 

that,  after revision o f  certain incompletely described and drawn species,  

i t  wil l  appear to b e  divisible into two subfamilies,  o n e  characterized by, 

inter alia,  being velate,  the seeond by being carin ate. 

However, th ere are species which are provided with both a carina and 
a velate structure . Such species are h ere proposed to form a new genus, 

Ogmoopsis. 
Ogmoopsis takes an i ntermediate position between th e two subfamilies 

which will possibly be erected later,  hut it  may be referable to the one 

which is  carinate hut which som etimes h as traces o f  a velate structure (i n  

t h e  following called group A or t h e  Ceratopsis group ) . The appearan ce o f  
1- I, moreover, i s  t h e  s a m e  a s  that o f  group A.  Since lobes a n d  sulci are 

mutually o f  fairly equal size, i t  more closely resembles the B grou p  (th e 

Tetradella group) i n  these respects . 

Besides Ogmoopsis, another genus (belonging to the A group) is pro

posed to be erected, viz .  Glossopsis, which is removed from Ceratopsis. 
The genera referred to Tetradell inae SCHMIDT which are represented in  

this material a re here classifi ed in 3 gro u ps : 

A. Ceratopsis ULRICH 
Glossopsis n .  gen.  

Ogmoopsis n .  gen . 

B. Tetradella ULRICH 

C. Steuslofjia ULRIC H  and BASS LER 



LOWER ORDOV!C!AN OSTRACODS OF THE SILJAN D!STRICT 295 
Steuslofjia is referred by SCHMIDT (with reservation) to the fami ly 

Drepanellidae ScHMIDT I 94 I (s u bfamily Basslerati inae) . 

Group A ( Ceratopsis group). 

Discussion and remarks. Ceratopsis is said ,  by SCliMIDT, i n  his dia
gnosis of this genus (194I, p. 44), to be distinguished by the appearance 
of L I. However, the appearance of L I is very variable among the species 
referred to Ceratopsis. Its dorsal end may be protruded into a spine of 
considerable length , e .  g. the genotype C. cltambersi (MILLER) , or into a 
shorter spine, e .  g. C. ftastata (BARRANDE) , or into a short triangular knob 
directed backwards such as in  C. p latyreras ÖPIK. The spine is also said 
to " take the shape of a th ickstemmed mushroom, the gently convex cap 
of which is beautifully fringed at the edge" (ULRICH I894, p. 676); what 
is meant in  this case is C. oculijera (HALL) .  Other species , again ,  are non
spiniferous. In some of them,  the dorsal end of L I is formed as a more 
or less flattened bulb, entirely attached to the substratum and sitting  on 
a curved "stalk" and directed backwards ; examples are C. ob!iquejugata 
(SCHMIDT) , and C. perpunctata ÖPIK .  In another species, C. bocki ÖPIK, the 
dorsal end of L I is elongatedly claviform and practically entirely attached 
to the substratum ;  ventrally i t ta pers in to a rid ge which , in tum, continues 
along the edge of the ventral carina ; the lobe is directed mainly dorso
ventrally. 

Concerning the appearance of L I, some of  the present  species are 
similar to this last-mentioned type . In other closely related species, L I is 
of a bo ut equal breadth, bu t flatten ed and l inguiform ; i t is attached to the 
substratum throughout its length, or (exceptionally) the very top is free .  In 
most of these types the lobes and sulci are mutually unequal ,  but in  cer
tain types they are fairly equal in size and appearance. 

It is obvious that all these different types should not be placed in  the 
one genus Ceratopsis. 

Ceratopsis is here proposed to comprise only spiniferous types. The 
rest are p roposed to form two new genera : Glossopsis and Ogmoopsis. 

Glossopsis includes types provided with lobes and sulci of distinctly 
unequal size. It comprises different types as regards the appearance of L I 
and, i n  turn , i t  may be d ivided into 3 groups (cf. p .  296). Concerning the 
other lobes, L II is the most variably developed, and L III and L IV are 
sometimes more or less completely fused. 

Ogmoopsis, as mentioned, includes types provided with fairly equal 
lo bes and sulci ; fu rthermore, i t is distinguished by a narrow ve late ridge 
running in the area between the carinal edge and free margin (this ridge 
sometimes traceable also in  certain Glossopsis species) . 
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Genus Glossopsis n .  gen . 

Derivation of name. Glossopsis alludes to the appearance of L J w h ich 
is most often l inguiform. 

Gen otype. Glossopsis lingua n. sp .  
Occurrence. Ordavieian (Middle and Lower Ordovician ) . 
Diagnosis. 4- or 3 -lobate ostracods ; length about (o-4)-0.7-1 . 3  mm ; L J 

generally flattened , and l inguiform or claviform, L Il fair! y variable in 
broadness ( in the dorsal part there is often a node corresponding to the 
presulcate node of monosulcate genera) , L III and L IV most often parted 
by a very narrow sulcus (S III) which,  in some species, is restri cted to a 
ventraJ fissure, L III and L IV i n  same species entirely fused ; S Il in 
most genera the broadest and deepest sulcus ; ventraJ carina protruding 
over free margin ,  i t  extends along most of ventraJ margin and often along 
ventraJ part of anterior margin ; surface smooth , or  more or less distinctly 
reticulate or punctate . 

Discussion and remarks. L l  is samewhat differently developed in this 
genus and on that account i t may be divided into 3 groups : 

I. Glossopsis lingua group 
(L J l inguiform , of about equal breadth , or ventraJ end broadest, 
throughout its Jength attached to the substratum, or the very top 
occasionally free ; valves 4-lobate) . 
G. lingua n .  sp .  
G. acuta n .  sp .  

O c c u r r e n c e .  Lo w er Ordavieian . 

2. Glossopsis tenuilimbata group 
(L J claviform , ventraJ end tapering, 
to the substratum,  or the very top 
3-lobate) . 
a. 4-Jobate seetian with Iong 

S IIJ 
G. tenuilimbata n .  sp .  
G. alata n .  sp . 
G. davata n .  sp .  
G. scltmzdti (BONNEMA)' 
G. bocki ÖPIK 

throughout its Jength attached 
occasionally free ; valves 4- or 

b .  4-Jobate seetian with short, 
ventraJ S III 
G. nodosa n .  sp .  
G. depressolimbata n. sp .  
G. indistincta n .  sp .  
G. mutilata n .  sp .  

O c c u r r e n c e .  Lower and Middle Ordovi cian . 

' ÖPIK (1 937, p. 2 5) mentioned that G. obliquejugata (SCHMIDT) and G. schmidti 
( BONNEMA) are conspecific. Whether this is true is difficult to prove owing to lack of 
evidence, the descriptions of L I of G. obliquejugata being vague and the figure of the 
badly preserved holotype of this species as given by ÖPIK (1 937, PI. II, Fig. 3) not being 
very helpful. So much seems to be certain, however, that some of the specimens referred 
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c. 3 -lobate section (occasionally traces of S III). 
G. robusta n. sp . 

O c c u r r e n c e. Lo w er Ordovician .  

3 ·  Glossopsis perpunctata group 

297 

(L J bu! biform , entirely attached to the substratum,  anterior end 
fixed to a narrow ridge continuing along the edge of ventraJ carina ; 
valves 4-lobate) . 
G. perpunctata (ÖPIK) 
? G. obliquejugata (SCHMIDT) (cf. note on p. 296) . 

O c c  u r r e n  c e. Middle Ordovician . 

Glossopsis is ,  on the one hand ,  related to the cari nate section of Aulac
ojsis n .  gen . (subfamily Ctenentominae) , and ,  on the other, the genus is 
closely related to Ogmoopsis n . gen. (closest similarities between Ogmoopsis 
and the G. tenuilimbata group ,  viz .  as regards the appearance of L l, and 
the fact that in  this group there are sometimes fairly distinct traces of a 
vela te ridge ; only occasion ally, extremely indistinct traces discern ible in 
the G. lingua group) . 

The relations between Glossopsis and the Ceratopsis species represented 
here are obvious : they are different mainly as re gards the appearance of 
L l (closest relations to the 3 -lobate section of the G. tenuilimbata group 
and to the 4-lobate section , where S III is short and ventral ) . 

4 species described earlier may be referable to Glossopsi.>. They are 
all Estonian ; on e of them is also reported from Sweden , viz .  G. oblique
jugata (SCHMIDT) from Middle Ordovician (THORSLUND 1 940) . 

3 of these species are Middle Ordovician : G. schmidti (BONNEMA), 
G. obliquejugata (SCHMIDT) and G. perpunctata (ÖPIK). The fourth, G. bocki 
(ÖPIK) , is Lower Ordovician.  

In this paper 10 new Lower Ordovician Glossopsis species are clescribed . 
to G. obliquejug-ata: are not identical with the holotype of G. schmidti (BONNEMA 1909, 
PI.  VI, Figs. 1-6). 

The holotype of G. schmidti belongs evidently to the G. tenuilimbata group: L l is 
claviform as in G. tenuilimbata, the ridge along the edge of ventraJ carina is of identical 
appearance, and in both there are traces of a velate ridge running in the area between 
the carinal edge and the free margin. 

One specimen referred by ÖPIK to Ceratofm's obliqu�jug-ata (I9J7, PI. II, Fig. 4) may 
not be conspecilie with G. schmidti, judging by the fact that L l is bulbous. As seen 
from the original, the species, which by THORSLUND was classed as Ceratopsis oblique
jug-ata (1940, PI .  J, Fig. IJ) has a very distinct bulbous L l. This specimen is not con
specilie with G. schmidti. 

\Vhether the specimens mentioned here, which have been referred to G. oblique
.fug-ata, are really this species is diflicult to decide, since, as mentioned, the holotype of 
G. obliquejug-ata is imperfectly described and ligured. 

In any case, the specimen referred by THORSLUND to Ceratopst's obliquejug-ata and 
possibly ÖPIK's a bove-men tioned specimen are to be grouped in the G. perpunctata 
group, and G. scltmidti (BONNEMA) in the tenuilimbata group. 
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The Glossopsis lingua group. 
This group is distinguished mainly by the f act that L l is l inguiform 

(broadest ventrally) and th at there is no ridge running along the outer side 
of the carinal edge. 

Glossopsis lingua n. sp. 
PI.  VIII, Figs. 7-9. 

Derivation of name. lingua alludes to the l inguiform L l. 
Holotype. The type shown in PI .  VIII, Fig .  7 is holotype (P. I. U. No. 

ar. os . szs). 
Locality of holotype. Granmor, i n  Dalecarlia, Sweden .  
stratum of holotype. Lo w er Ordavieian : lo w er part of stratum G 

(just above R l/G). 
Material. I 3 I valves and interna! moulds from 6 localities. 

l l l l o M l No. L H G l l 
ar. os. ! . 2 5  5 56 0 .74 0 . 56  ! .09 
ar. os. I. I 5 0 .72  0.47 0.98 54 1 
ar. os. I.  I 5 5 69 0 .7 1 0. 50 0.94 
ar. os. 

5J4 1 .05 o.68 0-44 0.9J 
ar. os. 

5 5  J I.  OJ o.6J 0-48 0.86 
ar. os. 

5JJ  I .02 0.65 0-40 0.86 
ar.  os. 

o.6s 5 2 5  I.02 044 0.9J 
ar. os. 

5 4  J 1 .02 o.6J 0-47 0.9 1 
ar. os. 0.62 o . 8 5  5 29 1 .0 1  0 . 47 
ar. os. 

5 68 ! .O !  0.66 0-48 o.8 5 
ar. os. 0.98 o.6 1 o .8 1 5 44 O. J9 
ar. os. 0.97 528  o .6J 0.47 0 .82 
ar. os. 

5 40 0.97 o.6J 0-44 o.82 
ar. os. 

5 49 0.94 0 . 5 6 0.47 o .84 
ar. os. 0 .96 579 o.6I 0.42 0 .87 

0-74 o.s6 T .09 

Mean 1 .04 0.65 0-46 0 .89 
o.s6 0 . 3 9 o.Sr 

Dimensions. 

F M Il H 

L 

Il , "Il o 59 

2 . 1 6  l o.6J 

2 . 2J 0 .62 

l o.6 5 2 .0 1  l 
1 .95 0 .6 1 

1 .95  0 .64 

I.98 0.64 

! . 86 0.62 

r .89 0.6 1 

2.0 1 0 .65 

1 .84 0 .62 

1 .9 1  o.65 

! .9 1  o .65 

1 .84 o.6o 

r . 86 0 .64 

2.3 3  11 o.6s 

1 .98 1 o.63 
1.84 ! o. 5 9 

l G 

L 

0-45 

0-4 1 

0.44 

0-42 

0-47 

O.J9 

04] 

0-46 

0.47 

0-48 

0-40 

0-48 

0-4 5 

0 . 50 

0-44 

o.so 

0.45 
0,39 

D M  F M Re-l l l l l l L D M l 1\ ant 1\ post mark 

0.87 2 . 1 4  1 2 5  l I 5 v 
o. 8 5  2 .20  ! JO 1 20 v 
0.82 2 . J7  1 2 5  1 1 5 v 
0.89 2 . 1 6  1 2 5  1 1 5  v 
0.84 2 .26  ! JO 1 1 5 v 
0.84 2 . 26  ! JO 1 1 5  v 
0 .89 2.I7 I25 II5 v 
o.89 2 .04 ! JO 1 1 5 v 
0.84 2 . 22  ! JO 1 1 5  v 
o.84 2 .J8 1 2 5 1 1 5  v 
o.8J 2 . 27  ! JO 1 1 5 v 
0.84 2 .J2 1 2 5 1 1 5 v 
o.84 2 .32 ! JO 1 20 v 
0.89 2 . 1 9  IJO 1 1 5 v 
0.9 1  2 . 1 4  1 2 5  !JO v 

o.gT 2.J8 

0.86 2 . 23  ! JO 1 1 5  
o.82 2.04 
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Diagnosis. Glossopsis of about moderate size ; sulcate region flattened; 
valves 4-lobate ; L l l inguiform ( ventraJ end broades t) , very low and flat, 
throughout its length attached to the substratum,  or the very top in rare 
cases free,  top sometimes faintly bent outwards, mostly broadly rounded 
( in the flattest types even obtuse) and mostly not overlapping the  dorsal 
margin ; L Il narrow, short and practically straight ; S III generally a fissure ; 
ventraJ carina broad and slightly bent inwards,  it extends along ventraJ 
margin, except its most posterior part, and along ventraJ part of anterior 
marg in ,  forming a forward swing ; surface reticulate, reticulation sometimes 
partly indist inct. 

Affinities. The species is closely related to Glossopsis acuta n .  sp .  They 
are different mainly as regards the appearance of L l: i n  the present species 
it i s  longer and in all its extension more flattened (in  G. acuta i t  rises gently 
in dorsal direction ) , the dorsal end is general ly broadly curved ( in G. acuta 
acute) , the outer side is not slanting backwards wh ich is typical for G. acuta. 
Furthermore, in the present species, S l and S III are narrower than in 
G. acuta. 

Moreover, the present species is very reminiscent of G. clavata n .  sp .  
as regards the appearance of sulc i  and n odes ,  except L l w h ich in the 
present species is broadest at the ventraJ end but which in G. clavata tapers 
at this end.  Additionally, they are different in that the anterodorsal angle 
of the present species is more obtuse and its ventraJ carina longer and 
forming a forward swing. 

From G. tmuilimbata n .  sp .  the present species is different mainly as 
regards the following characters : in G. tenuilimbata the ventraJ end of L l 
tapers ( in  G. lingua broadest) , L Il is slightly gen iculate ( in  G. lingua 
straight) , ventraJ carina is ridged along its margin ( in G. lingua no r idge) . 

Description. Carapace of moderate size ; whether or not it is equivalved 
was not determinable, since only separate valves were observed.  

Dorsal margin straight and Iong ; anterior margin broad ly con v ex ; dorsal 
part of posterior margin generally samewhat more curved than its ventraJ 
part ; ventraJ margin moderately con v ex. 

Anterodorsal angle samewhat more obtuse than the posterodorsal. 
Sulcate region very flat; area between the edge of ventraJ carina and 

corresponding part of free margin very concave .  
VentraJ carina very protruding and sl ightly bent inwards ; it extends 

along the ventraJ margin (except its most posterior part) and along ventraJ 
part of anterior margin ,  forming a forward swing ; i ts posterior part forms 
a flange. 

Valves 4-lobate : 
L l l i nguiform, broad (broadest ventrally) , and very flat ; dorsal end 

samewhat variably developed : dorsal outlin e more or less broad! y curved 
( i n  the flattest types even obtuse) , in the relatively h igh types the end is 
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bent slightly outwards but generally not in the flatter ones, the end does 
not usually overlap the dorsal margin (this sometimes happens in relatively 
high types) . 

S I practical! y straight, narrow, shallow, and fairly short. 
L II practically straight (or curved very sl ightly backwards), narrow 

(about equally narrow in all its extension, sometimes a slight swelling 
discernible in the darsocentral section = presulcate node of monosulcate 
genera) ; it is short (extending to darsocentral area) ; dorsal end acuminate. 

S II rather deep and broad, its anterior margin mostly straigh t ,  posterior 
one generally curved slightly backwards .  

L III broad (broadest in  the darsocentral part, breadth continually 
diminishing towards the ventral end) and flatterred (centroventral section 
very sl ightly arched) . 

S III forms a wide backward curve extending to the darsocentral area 
(dorsocentral section generally more curved than the remairring part) ; ventral 
end d istinct and fairly deep, but in  dorsal direction S III grows narrower 
and shallower (central and , especially, darsocentral section often somewhat 
indistinct) . 

L IV very broad in the dorsal half, this part slightly arched ; ventral 
half narrower, surface fairly steeply sloping to posterior part of ventral 
margin .  

Surface m inutely reticulate, except sulci and usually ventral h a l f  of  L If 
and L III w h ich are smooth (dorsal half of L I, as a rule, most d istinctly 
reticulate) ; reticulum along outer part of ventral carina elongated and con
forming to the margin ; reticulation sometimes part ly indistinct. 

Occurrence. Lower Ordovician : l ower part of stratum G (from about 
0.2 m below R I/G to a bo ut I .9 m above this boundary) at Granmor, 
Gulleråsen, Röj eråsvägen, Rävanäs , Stenberg, and Leskusänget, in Dalecarlia, 
Sweden. 

Glossopsis acuta n. sp .  

P I .  VII, F i g s .  23-25. 
Derivation of name. acuta alludes to the slightly acute dorsal end of L J. 
Holotype. The type shown in PI . VII, Fig. 24 is holotype (P. l. U. No. 

ar. os .  542) .  
Locality of holotype. Stenberg, in  Dalecarl ia ,  Sweden. 
Stratum of holotype. Lower Ordavieian : lower part of stratum G (about 

0.8 m above R I/G) . 
Material. 369 valves and interna! moulds from 7 localities. 
Diagnosis. Glossopsis of moderate size ; sulcate region flattened ; valves 

4-lobate ; L I l inguiform ( ventral end broadest) , in all its length attached to 
the substratum, fairly short, gently rising in dorsal di rection, outer side 



No. l L l 
ar. os. 

6oo 1 . 22  ar. os. 
S 42 I .I8 ar. os. 
SS2 I.I6 ar. os. 1 .08 6o6 ar. os. 1 .07 S 4 S ar. os. 
S 27 1 .06 ar. os. 
S 3I 1 .02 ar. os. 
S 36 1.00 

l a�.S�s. 0-9S ar. os. 0-9S 5 38 ar. os. 
S 70 0.93 ar. os. 
S32 0.79 ar. os. 0.78 539 ar. os. : o.69 l 537  l ar. os. 0.67 sos 

Me an 0-97 l 
l 
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l l l l H G l D M  

0.73  o .  s i  1 .00 

0.71 os6 0.99 

o.n o. si 0.99 

0.69 o. s i  l 0.88 

0.67 0 -47 0 .93 

o.6s 0-49 0.9I 
l 

o.s8 o. so o.88 

o.6 I o. s i  0 .87 

o.s8 0-42 o.8o 

o.s6 0.44 0.79 

o.ss 0-42 o.n 

0·49 0-3 5 0. 70 

o.so 0.3S 0. 70 

0-40 0. 30 o.6I 

0-43 0-3S 0.62 

o.s6 l 0.]3 l 
I.OO 

0-S9 0.45 0.83 
0,40 0.30 o,6x 

Dimensions. 

l! H 
F M 1'. L 

l 
l 

2 . 28  ! o.6o 

2.2I l o.6o 

l 
2 .2 S ! o.6I 

: 
2 .07 i 0.64 

2.02 i 0.63 

2 .02 : o.6I 

1.89 l o.s7 

I .89 i o.6I 

1 . 8 I o.6I 

I.8I 0. 5 9 

1 . 84 0.62 

1 . 47 0.62 
l l 0.64 l. 5 I ! l 0. 5 8 I I 6  ! . l 

1 . 28  i' o.64 i! i' 2,28 l o.64 

1 . 83 l' o.61 
I.I6 0,57 

l G -L l 

0.42 

047 

0-44 

0-47 

0-44 

0-46 

0-49 

o.SI 

0-44 

0.46 

0-4S 

0.44 

0-4S 

0-44 

O.S2 

0.52 

0-46 
0.42 

DM F M Re-l - l �-- l l ---r::- DM 1\ an t 1\ post l mark 
0.82 2 .28 l I30 I IS v 
0.84 2.2] l JO II5 v 
o.8s 2 . 2 7 I 2 S I I S v 
0.89 2 ·3 S I 30 IIS v 
0.87 2 .I7 I 30 I 1 5  v 
o.86 2 . 2 2  I30 IIS v 
0.86 2 .I4 I30 IIS v 
0.87 2 .I7 12 5 I I S v 
0.84 2 .2 6 130 1 1 5 v 
0.83 2 . 29 1 30 I IS v 
0.83 2-39 1 30 IIS v 
0.89 2 . 1 0  I 30 I 15 v 
0.90 2 . 1 S I30 I 20 v 
0.88 1 .90 I30 1 1 5  v 
0.93 2 .06 I IS l 1 1 0 v 

l l 0-93 2·39 

o.86 2.20 l I30 l I IS 
o,82 x.go 

broader than the attaching surface , flattened, mostly d istinctly siaoting 
backwards, dorsal end acute and generally not overlapping dorsal margin ; 
S I short and fairly broad ; S !II fairly broad and d istinct ; ventraJ carina 
broad and gently bent inwards, extending along ventraJ margin ,  except 
for its most posterior part, and along ventraJ part of anterior margin 
formin g a forward swing ; surface reticulate, reticu\ation sometimes part\ y 
indisti nct, surface in such cases of  somewhat rough appearance. 

Affinities. The species is closely related to Glossopsis lingua o .  s p.; 
d ifferences mentioned p .  299. 

Description. Carapace of moderate size ; whether or not it is equivalved 
was not determined, since only separate valves were observed .  

Dorsal margin straight and Iong ; anterior margin broadly convex; poste-
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rior margin generally more convex in the dorsal part than in the ventraJ 
which is often slightly con v ex ; ventraJ margin moderate ly convex . 

Anterodorsal angle somewhat more obtuse than the posteradorsaL 
Sulcate region very flat ; area between the edge of ventraJ carina and 

corresponding part of free margin very concave ; in this area a short 
velate ridge may be visible, originating from the ends of the carinal edge 
and extend ing a short distan ce in the direction of the free margin . 

VentraJ carina protruding very much and bent sl ightly inwards ; i t  
extends along the whole ventraJ margin (except for the most posterior 
part) and along the ventraJ part of anterior margin ,  forming a forward 
swing ; i ts posterior end forms a ftange. 

Valves 4-lobate : 
L I l inguiform ,  fai rly broad and short, throughout its length attacbed 

to the substratum ,  gently rising in  dorsal di rection , dorsal end acute, top 
generally overlapping dorsal margin , outer s ide broader than i ts  attaching 
surface (d ifference greatest in the dorsal part) , ftattened and usually dis� 
t inctly slanting backwards. 

S I fair! y deep and broad bu t short, extending ventrally to central or 
centroventraJ area ; curved slightly backwards , ventraJ part tapering .  

L II fairly short ,  extending dorsally to the transition between dor
sal and darsocentral areas, dorsal end tapering but ventraJ successively 
broader ;  a small node discernible in the dorsocentral-central section (corre
sponding to the presulcate n ode of monosulcate genera) ; curved backwards .  

S II rather deep and broad,  greatest w idth i n  central sect ion, where a 
small and extremely sl ight depression is often discern ible (central muscle 
spot) ; curved backwards. 

L III flatten ed and broad , about equally broad throughout its l ength , 
or narrowing sl ightly in ventraJ d i rection ; curved backwards. 

S III forms a wide backward curve, extending practical ly to the dorsal 
margin; fair! y de ep and broad, broadest and deepest at the ventraJ end, 
depth and breadth generally sl igh tly diminish ing in dorsal di rection, dorsal 
and darsocentral sections sometimes somewhat indistinct. 

L !V very broad in the dorsal half, this part slightly arched, ventraJ half 
narrower, surface fairly steeply sloping to posteri or part of ventraJ margin . 

Surface minutely reticulate, except, i n  most cases, L II and ventraJ 
hal f of L III; L I and the area just beh ind posterior end of ventraJ car ina 
the most distinctly reticulate, ret icu lation also often fairly persistent in  the 
dorsal part of L III; ret icu lation sornetirnes in distinct or lacking even in  areas 
where i t is usually developed (surface in such cases appears somewhat rough) .  

Occurrence. Lower Ordavieian: lower part of stratum G (from about 
0.2 m below R I/G to about I.7 m above this boundary) at Stenberg, 
Rävanäs, Gulle råsen,  Granmor ,  Leskusänget, Röjeråsvägen , and Silverberg II 
(sample No. 2 ) , in  Dalecarl ia ,  Sweden . 
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The Glossopsis tenuilimbata group. 
This group includes species baving a claviform L I (ventral end tapering) . 

4-lobate section with long S III. 
Glossopsis tenuilimbata n .  sp. 

PI. VII, Figs. 21 and 22. 
Derivation of name. tenuilzinbata alludes to the sbarp-edged and out

wardly directed narrow ridge running from L I to L IV along the ed ge of the 
ventraJ carina. 

Holotype. The type shown in Pl .  VII, Fig .  2 1  is bolotype (P. I .  U. No. 
ar. os. 497) . 

Locality of holotype. Stenberg, in Dalecarlia ,  Sweden. 
Stratum of holotype. Lower Ordavieian : lower part of stratum G 

(about 0-4 m above R I/G) . 
Material. 2 carapaces, and 5 3 3  valves and interna! moulds from 7 

localities. 
Diagnosis. Glossopsis of moderate size ; s u !ca te region slightly arebed ; 

valves 4-lobate; L I  elongatedly claviform , tbrougbout  its length attached 
to the substratum, dorsal end rounded, not extending to dorsal margin , 
ventraJ end tapering and continuing as a distinct, narrow ridge along the 
edge of the ventraJ carina, ou ter surface generally slanting backwards ; L II 
narrow and gent! y genieula te backwards in the central section ; ventraJ carina 
extending along ventraJ marg in ,  except for its most posterior part, edge 
slightly acute, posterior end forms a flange ; in the area between th e carinal 
edge and the free margin is sometimes found a low velate ridge forming 
a wide curve, convex side against the carinal edge; surface reticulate, reticu
lation sometimes indistinct .  

Affinities. The species is very similar to G. sclmudti (BONNEMA) and 
G. alata n .  sp. 

G. scltmidti i s  different mainly as re gards the appearance of L I and 
L II: L I extends more dorsally and its anterior margin (contrary to tbat 
of the present species) is distinctly ridged (continuation of the ridge along 
the edge of the ventraJ carina); L II is much broader (except for its most 
dorsal part) and somewhat shorter. 

G. a lata is different in that L I is shorter and more rounded in transverse 
seetio n t han t hat of the present species; L I I, on the other hand,  is lon ger, 
extend ing practically to the dorsal margin; furtbermore, the carina (and 
the ventraJ margin ) are much more bulged in G. alata, and its surface is 
shallowly and minutely but distinctly pitted (pits rounded) , whereas the 
present species is reticulate. 

Description. Carapace of moderate size, practically equivalved.  
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l l L l H l G l D M  l No. 

! 
ar. os. I.20 o.65 oss I.o6 497 
ar. os. 
499 I.  I 2 0.64 o.6 I 0.99 

ar. os. o.8 5 0.95 o.s7 0.44 504 
ar. os. 0.93 0 . 59  0-43 o.So 5 30 
ar. os. 0.9 I o. si o. si o.8 1 502 
ar. os. 0.90 0. 5 3  0-47 o.S I so6 
ar. os. 

509 0 .88 o.so 0-44 0.79 

ar. os. 0.86 o .  s l 0-47 0.7 5  5 1 6  
ar. os. o.84 0 .37 0 .74 5 I 3 0-49 
ar. os. 0.76 0-43 o.3s 0.67 5 1 9 
ar. os. 0-73 0-44 0.37 o .68 sos 
ar . os. 0.72 0.30 0.62 0-43 5 7 1 
ar. os. 0.70 o.3s o.63 0.42 5 I 2  
ar. os. 0.67 0.33 0.62 0-40 soo 
ar. os. o.67 0 .38 0.37 o.6o 520  
ar. os. 0.66 0 .37 0.30 o.6o 

S I I  
ar. os. o.6s 0.3 I o.6o 6o i 0.4 1  
ar. os. o.63 0.36 0.28 o.s7 5 1 7 
ar. os. 

603 o.62 0.36 0 .28 0. 5 4  

ar. os. 0.6 1 0 .26 o.s6 o.3s 5 2 1  
ar. os. o.6 I 5°3 0.33  0 .28 o.s6 

ar. os. o.ss 0.33 o.  s l 498 0.33  
ar. os. 0.49 0 .27 0 .24 604 0-44 
ar. os. 0.46 0 .28 0 .2 1 5 1 0 0.42 
ar. os. 0-45 0 .28 5 46 0 .23 0-40 
ar. os. 0-45  0 . 28  0 .2 1 0.38 5 2 6  
ar. os.  0.42 0.24  0.20 0.37 507 l Mean 

o.6s o.6r r.o6 

0.72 0.43 0.36 o.64 
0.24 0.20 0·37 

Dimensions. 

FM Il H 

L 

l' 2.09 1
' 

0-54 

2 .04 !' o.s7 
l o.6o ! . 77 l 

1 .83 o.63 

1 .63 o.s6 

! .67 0. 59  

1 .60 0 . 57  

1 .60 0·5 9 

! . 5 3  o.ss 

1 . 37 o.s7 

1 .3 5  o.6o 

'·33 ' o.6o 

I . 26 1 i o.6o 

Il 1 . 24 11 o.6o 

1 . 23 1 1 o . 57  

I . 2 I  Ii o.s6 l1 
1 . 23 1 : o.63 

Ii " 1. 1 6 1 :  o.s7 

1 . 1 6 1 : o.ss 

1 .07 11 0 . 57  
Il 1 . 1 2 :j 0. 54  
l' 

1.05 !! o.s6 
j! 

0.79 ii o.ss ,, 
om fl o.6 1 

o.So 11 o.62 
,j 

0.7 8 1 ! o.62 
j] 

o.74 Ii o.s7 

2·09 l! o.63 

1 .33 1 ; o . 59 
0.7 4  0-54 

l G --
l L 

0-48 

o. ss 

0-46 

0.46 

o.s6 

o.sz 

o. so 

o. ss 

0.44 

0-46 

0. 5 1  

0-42 

o.so 

0-49 

o.s6 

0-46 

0-48 

0.44 

0-45 

0 -43 

0.46 

o.s6 

0-49 

0-46 

o. si 

0.47 

0.48 

o.s6 

0-49 
0,42 

l D M l F M l l l Re-L D M 1\ an t. 1\ post mark 

0.88 I.97 IJO Il5 c 
o.SS 2 .06 I 3 5  I I O v 
0.90 2.08 I 2 5 I I S v 
0.86 2 .29 I 30 I 20 v 
0.89 2.02 I 30 I I O  v 
0.90 2 .06 I25 I IO v 
0.90 2 .02 1 30 I I O  v 
0.87 2 . I 3 1 2 5 I I S v 
0.88 2 .06 1 2 5 I 1 0  v 
0.88 2 .04 I 2 5 I I O M 

0.93 1 .99 I 30 I I O v 
0.89 2 .  I 5 1 20 I I O v 
0.90 2 .00 I 2 5  l I O  v 
0.93 2.00 I 1 5  I I O v 
0.90 2 .05 1 30 I lO v 
o.Ss 2 .02 1 2 5 I I O v 
0.92 2 .04 I 2 5  I I O  v 
0.90 2 .03 1 20 I OS v 
o.87 2 . 1 5 I 2 5 I I O  v 
0.92 1 .9 1 I 1 0  1 05 v 
0.89 2 .00 I 2 5 I IO v 
o.SS 2 .06 l I 5 I l  O v 
0.90 1 . 79 I 20 1 1 0 v 
0.9 1  2 .2 I I 20 I OS v 
o.89 2 .00 1 20 1 1 0 v 
o.Ss 2 .os 1 20 1 1 5  v 
0.88 2 .00 I I S I l  O v 

0-93 2.29 

o.89 2 .04 I 2 5 I I O 
o.Ss 1.79 
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Dorsal margin straight and Iong ;  anterior margin widely curved ; posterior 
margin generally more curved dorsally than in the ventraJ part, which 1s 
often on ly slightly curved ; ventraJ margin slightly con v ex. 

Anterodorsal angle samewhat more obtuse than the posteradorsaL 
Sulcate region slightly arehed ; area between the edge of ventraJ carina 

and corresponding part of  free margin practically plane, and broad ; in  this 
area a low velate ridge is  sometimes found,  forming a wide curve, convex 
side turned towards the carinal edge (it does not reach the dorsal corners) . 

VentraJ carina extends along ventraJ margin ,  except its most posterior 
part ; i t  is samewhat protruded, concealing corresponding part of free margin,  
edge slightly acute ; an outwardly d irected, narrow ridge runs along the 
outer side of the very edge (continuation of the tapering ventraJ end of 
L l); in  adult specimens the posterior end of the carina forms a flange ex· 
tending to a point samewhat behind ventraJ part of S III (i n  young stages 
i t  is  less distinct) ; between the carinal ridge and the ventraJ ends of L II 
and L III runs a shallow groove connecting S I and S III. 

Valves 4-lobate : 
L I elongatedly claviform, throughout i ts length attached to the sub

stratum ,  dorsal end rounded, not extending to dorsal margin ,  ventraJ end 
tapering and continuing in the ridge running along the edge of the ventraJ 
carina (in adult specimens the ridge sometimes traceable along ventraJ part 
of the anterior margin of L I), ou ter side of L I in adult specimens flatten ed 
and slanting gent! y backwards (L I in  larva! stages rounded in transverse 
section) ; area between L I  and anterior margin of carapace moderately 
steeply sloping, which is rather distinctive for this species. 

S I fairly deep and broad ; curved gently backwards, ventraJ end 
continuing in  the shallow groove running along the outer side of  ventraJ 
carina .  

L II narrow, dorsal end tapering  and rather short, extending to darso
central area ; gently geniculate in  the dorsocentral-central seetian where a 
very slight swell ing ma y be discernible ( = presulcate n ode of monosulcate 
genera) ; the lobe in transverse seetian rounded. 

S II broad and deep, central seetian broadest ; posterior margin of sulcus 
samewhat more curved backwards than anterior one .  

L III curved backwards and broad, dorsal half broadest, the lo be in  
ventraJ direction slightly diminishing i n  breadth ; dorsal half flat ,  ventraJ 
half slightly arched. 

S III distinct, forming a wide backward curve extending to the dorsal
dorsocentral area ; ventraJ seetian  very curved , continuing in the shallow 
groove along the ou ter part of ventraJ carina which connects S I and S III; 
ventraJ seetian broadest and deepest (about as broad as S I), breadth and 
depth diminishing in  dorsal direction (i n  very young specimens on ly the ventraJ 
seetian of S III is developed, or the sulcus is not developed at all ; the 

20-48705 Bull. of Geol. Vol. XXXIII 
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broad lo be thus created [L III+ L IV] is samewhat swollen ,  especially in 
the ventraJ half) . 

L IV very broad, dorsal half broadest and gently arched, ventraJ hal f 
narrower,  fairly steeply sloping to the posterior part of  ventraJ margin .  

Surface min utely reticulate, except sulci , a n d  generally the enti re L II, 
ventraJ hal f of L III, and most of the dorsal area which are all smooth ; 
reticulum along the outer side of  ventraJ carina and i n  the area between 
the carinal ed ge and free margin elongate and conforming to the margin ; 
reticulation sometimes samewhat indistinct ,  especially in many Jarvae. 

Notes on the larva! development. The larvae of this species , as a 
rule, are clearly recogn izable, possibly with the exception of the youngest 
stages observed , which in certain respects are different from adults and 
later larva! stages. 

In these young stages, the sulcate region is proportionally more arehed 
than in later stages, especially the broad lobe created by fusion of 
L III and L IV owing to the fact that S III is not developed or on ly its 
most ventraJ part. (However, it may be noted that SIII may occasionally 
be distinctly developed to the dorsal-dorsocentral area even in fairly young 
s tages. ) 

L I in you n ger larv al stages is round ed in transverse section , bu t in 
later larva! stages the outer side is flattened and gently siaoting backwards 
as in adults, and the ventraJ part of its anterior margin may be sl ightly 
angled as in adults. 

Posterior end of ventraJ carina is less flange-l ike than in adult specimens 
and later stages . 

Surface in young stages is often samewhat indistinct, but fairly young 
stages have been observed to be very distinctly reticulate. 

Occurrence. Lower Ordavieian : upper part of stratum R I and lower 
part of stratum G (from about 0. 2 m below R l/G to about 1.5 m above 
this boundary) at Stenberg, Röj eråsvägen ,  Rävanäs, Granmor, Gulleråsen, 
Leskusänget, and Silverberg II (sample No. z ) , in Dalecarlia , Sweden. 

Glossopsis alata n. sp.  
PI.  VII, F i g s .  z6 and 27. 

Derivation of name. alata alludes to the wing-like appearance of the 
carapace as seen in side view. 

Holotype. The type shown in PI. VII, Fig. 26 is holotype (P. I. U. No. 
ar. os. 5 84) . 

Locality of holotype. Silverberg II, in Dalecarl ia ,  Sweden . 
Stratum of holotype. Lower Ordovician : stratum G (about 1.5 m 

below G/R If) .  
Material. 2 valves from 2 localities .  
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Diagnosis. Glossopsis of fair! y small size ; sulcate region flatten ed ; valves 
4-lobate ; L I fairly shortly claviform , throughout its length attached to the 
substratum ,  in transverse seetian rounded ,  dorsal end rounded , not over
lapping dorsal margin , ventraJ end tapering and continning as a ridge 
running along the carinal edge ; S III sometimes developed only in the 
ventraJ area ; ventraJ carina (and ventraJ margin ) protruded to form a !arge 
bulge, carinal edge acute ; surface minutely but distinctly pitted. 

Affinities. The present specimens are very closely related to Glossopsis 
tenuilimbata n .  sp . : one mig h t even think of them as being teratologically 
changed specimens of this species. However, they are different in many 
respects and I think they constitute a species of their own . The dissimi
larities from G. tenuilimbata are mentioned on p .  303 . 

Description. Carapace of fairly small size ; whether or not it is equ -
valved was not determined, since only separate valves were observed . 

Dorsal margin straight and Iong ;  anterior margin very widely curved , 
posterior one more convex, especially the dorsal part ; ventraJ margin very 
convex. 

Anteradarsal angle slightly more obtuse than the posteradorsaL 
Sulcate region flattened ; area between carinal ridge and corresponding 

part of free margin practically plane or slightly concave . 
VentraJ cari na  extends along ventraJ rnargin, except its most posterior 

part (it ends samewhat posterior to the ventraJ end of S III) ; it forms a 
!arge bulge (difference in convexity due to individual variation or  possibly to 
sexual dimorphism ) ; carinal edge acute, along its ou ter side there runs an 
outwardly directed ridge continning in the tapering ventraJ end of L I. 

Valves 4-lobate : 
L I situated j ust in the anterodorsal corner ; i t is fairly shortly claviform , 

outline not perfectly ovate, in transverse section rounded ; dorsal end rounded , 
not· overlapping dorsal margin , ven traJ end tapering in to a rid ge continning 
along the carinal edge. 

S I fair! y broad and deep ; i t is cu rved slightly backwards. 
L II Iong, extending practically to dorsal margin , and about as broad 

as S I, in transvers� seetian round ed, curved backwards .  
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S II deep and broad, ventraJ half successively gently broadening in 
ventraJ direction ; slightly curved backwards. 

L III broadest in the dorsal half and distinctly d irninish ing in  breadth 
in ventraJ direction ; dorsal hal f flatten ed, ventraJ h alf slightly arched. 

S III forms a wide backward curve,  extending to darsocentral area, 
but i t  was also observed that only the ventraJ part was developed ; the 
sulcus is deepest and broadest at the ventraJ end, in  the dorsal direction 
it is dirninishing in  depth and breadth . 

L I V  very broad and gent! y arehed in  the dorsal half; ventraJ half 
narrower and i n  ventraJ direction dirninishing in breadth , fairly steeply 
sloping to posterior part of ventraJ rnargin ; in  sorne specimens L IV and 
L III are fused , except in  the ventraJ part (cf. above : S III) .  

Surface of sulcate region rninutely, shallowly and densely but  distinctly 
pitted , except for L I, L II, the most ventraJ part of L III, and the sulci 
w h ich parts are all srnooth ; area between the carinal edge and free margin 
very finely reticulate, reticulation elongate and Conforming to the rnargin .  

Occurrence. Lower Ordavieian : lower part of stratum G at Silverberg I I  
( r . 8 m below GIR If), and Granmor (0. 7  m above R I/G) , in Dalecarlia, 
Sweden . 

Glossopsis clavata n .  sp .  
P I .  VIII, Figs. r-6. 

Derivation of name. clavata alludes to the claviforrn appearance of L I. 
Holotype. The type shown in PI .  VIII, Fig. 2 is holotype (P. I. U. No. 

ar. os .  560) . 
Locality of holotype. Rävanäs, i n  Dalecarlia ,  Sweden . 
stratum of holotype. Lo w er Ordavieian : lower part of stratum G 

(about o. I m above R I/G) . 
Material. 2 3 8  valves and interna! rnoulds from 6 localities. 
Diagnosis. Glossopsis of sarnewhat small size ; sulcate region very flat

tened ; valves 4-lobate ; L I elongatedly and fair! y broad! y claviforrn ,  flattened ,  
throughout i t s  length attached to  the  substraturn, dorsal end rather broadly 
rounded, not overlapping dorsal rnargin , ventraJ end gently tapering ;  ventraJ 
carina short (extending along ventraJ rnargin , except its posterior part) , 
fairly broad, straight, or slightly bent inwards ; surface reticulate, except 
for L II, L III, and anterior part of L IV; ou ter side of ventraJ carina in 
adult specimens striate, conforrning to the rnargin .  

Affinities. The species i s  referred to the Glossopsis tenuilimbata group,  
since the ventraJ end of L I is tapering.  I t is different from the other two 
species of this group in  that the tapering ventraJ end of L I is not con
tinued by a ridge along the carinal edge. The appearance of  the carina is 
rnore similar to that of the Glossopsis lingua group. 

From the other species in  the tenuilimbata group,  the present species 
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is d ifferent not only as regards the appearance of the ventraJ carina  hut 
also as regards the details i n  the appearance of L 1: i t i s  broader and more 
flattened, and the ventraJ end is more gently tapering.  

Description. Carapace of  fairly small size ; whether or not it  is equi
valved was not ascertained,  since only separate valves were observed. 

Dorsal margin straight and Iong ;  anterior margin very broadly convex, 
posterior one more curved in the dorsal part than in  the ventral ; ventraJ 
margin moderately convex. 

Anteradarsal angle slightly more obtuse than the posteradorsaL 
Sulcate region flattened ; area between the carinal edge and correspond

ing part of  free margin practically plan e ;  in this area an extreme! y fine 
velate ridge is occasionally discernible running for some distance parallel 
to the carinal edge . 

VentraJ carina fairly broad , extending along the ventraJ margin ,  cxcept 
its posterior part, sl ightly bent inwards or plane ; posterior  end forms a flange. 

Valves 4-lobate : 
L l elongatedly and fair! y broad! y claviform, flattened , throughout its 

length attached to the substratum, dorsal end rather broadly rounded , not 
overlapping dorsal margin , ventra J end gently tapering (the very end rela
tively broad) , posterior margin of the lobe forming a wide curve ; area i n  
front of the  lobe fairly steeply sloping.  

S l Iong and fairly narrow and shallow, ventraJ end broadened and 
slightly deepened ; anterior margin gently curved backwards ,  posterior one 
generally straight. 

L II straight, narrow, and Iong, extending to the darsocentral area, in 
transverse seetian rounded, dorsal end tapering (a sl ight swelling in  the 
dorsocentral-central part sometimes discernible = the presulcate node of 
monosulcate genera) . 

S Il straight ( darsocentral part sometimes curved slightly backwards) , 
broad and deep. 

L III broad, dorsal half broadest, and flat (sometimes indistinctly separated 
from L IV, owing to the f act that S III is short) , ventraJ half tapering and 
slightly arched. 

S III forms a very gentie backward curve, extending to the dorsocentral
central area (sometimes on ly the centroventral-ventral seetians developed) ; 
ventraJ end broadest and decpest (about as broad as ventraJ end of S 1), 
breadth and depth diminishing in  dorsal direction .  

L I V  very broad in  t h e  dorsal half, and gently arehed (sometimes fused 
with L III; cf. above L 111 and S 111) ; ventraJ half narrower, fairly steeply 
sloping to posterior part of ventraJ margin .  

Surface reticulate, except the sulci , L Il, L III, and anterior part  of L IV 
(sometimes the  whole L IV) ,  w h ich are all smooth ; L l generally distinctly 
reticulate, reticulation elongate and conforming to the length of the lobe ;  
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outer part of ventraJ carina in  adult specimens striate, striation Conforming 
to the margin ,  scattered anastomoses between the striae ; area between 
carinal edge and free margin distinctly reticulate (even in  very young stages) , 
reticulum elongate and Conforming to the margin .  

Notes on the larva! development. Larvae of this species are generally 
recognizable, possibly with the exception of the youngest stages which in 
certain respects are different from adult specimens and later larva! stages . 
They are very similar to corresponding stages of Glossopsis tenuilimbata n .  sp. 

The larva! development is for the rest very reminiscent of that of 
G. tenuilimbata (p.  306) : 

In very young larvae, S I is indistinct ; often only its most dorsal part 
is developed (in G. tenuilimbata, S I is most often fair! y distinct) . 

S III i s  not developed at all or on! y its most ventraJ part. The broad 
lobe thus created by fusion of L III and L IV is ventrally more arehed 
than in later stages . 

Posterior end of ventraJ carina is less flange-like than i n  later stages. 
Reticu lation in young stages is often indistinct, but sometimes it  is 

very distinct, especially the elongate reticu lum in  the area between the 
carinal edge and the free margin . 

Occurrence. Lower Ordovician : upper part of stratum R I and lower 
part of stratum G (from ab out 0 . 2  m below R I/G to about 1. 5 m above 
this boundary) at Stenberg, Rävanäs ,  Gulleråsen , Granmor, Leskusänget, 
and Röj eråsvägen , in Dalecarlia, Sweden . 

4-lobate section with short, ventral S III. 
Glossopsis nodosa n. sp .  

PI. VIII, Fig. I 7· 
This type is represented by only a few specimens (partly damaged ). 

However, they are sufficient to show the distinguishing features of the type 
which appears to be a new species. 

Derivation of name. nodosa alludes to the distinct node of L II. 
Holotype. The typ e shown in  PI .  VIII, Fig. I 7 is  holotype (P.  I .  U. 

No. ar .  os .  5 96) . 
Locality of holotype. Bom-Dådran ,  i n  Dalecarl ia ,  Sweden.  
Stratum of holotype. Lo w er Ordavieian : lower part of stratum R I I 

(about 0 . 2  m above G/R II) . 
Material. 2 valves and I interna\ mould from I locality. 
Diagnosis. Glossopsis of samewhat small s ize ; sulcate region slightly 

arched, valves incompletely 4-lobate (L III and L I V  fused to a great 
extent) ; L I elongatedly and rather narrowly claviform, rising fairly steeply 
in dorsal d irection ,  throughout its length attached to the substratum ,  dorsal 
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end narrowly rounded (not reaching to dorsal margin) , ventraJ end very 
gent] y diminishing in breadth ; L II gently gen iculate and provided with 
a very distinct dorsocentral-central node, dorsal end tapering into a very 
acute point ; L III distinctly arehed in the ventraJ part ; S III developed 
only in  the centroventral-ventral areas ; ventraJ carina extending along the 
ventraJ margin,  except i ts most posterior part, edge acute ; surface smooth , 
except the area between the carinal edge and ventraJ margin which is 
reticulate. 

Affinities. The species is closely related to Glossopsis depressolimbata n. sp .  
In fact, one might th ink of  them as  belonging to one species. Though the 
material is scarce, I think, however, that it  is sufficient to show that the 
types may be considered two different species .  

They are ,  above all , similar as regards the appearance of S III (very 
short, Conforming to the edge of  the ventraJ carina) , and as regards the 
ventraJ carina (depressed, posterior end forming a pronounced flange) . 

They are distinctly different in  the appearance of L I: i n  the present 
species i t  rises markedly in the dorsal direction ,  in G. depressolimbata it 
is  flattened. 

Furthermore, there are minor differences : in  the present species, the 
dorsal end of L I is more rounded, and the ventraJ end more gent! y 
narrowing ; the node of L II is larger ; ventraJ end of S I is tapering (in  
G. depressolimbata widened) ; the ven traJ carina is somewhat longer ; contrary 
to G. depressolimbata, reticulation of the sulcate region is absent or very 
indistinct. 

Description. Carapace of somewhat small  size ; whether or not i t  is 
equivalved was not determined, since only separate valves were observed. 

Dorsal margin straight and Iong ; anterior margin fairly broadly curved, 
posterior more curved in the dorsal part than in the ventral ; ventraJ margin 
moderately convex. 

Anterodorsal angle slightly more obtuse than the posteradorsaL 
Sulcate region slightly arehed ; area between carinal edge and ventraJ 

margin straight and broad. 
VentraJ carina  extends along ventraJ margin ,  except its most poste-
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rior part ; it is straight, depressed, and protruding considerably, edge acute ; 
its posterior end forms a pronounced flange. 

Valves 4-lobate : 
L I elongate and rather narrowly claviform , nsmg fairly steeply in  

dorsal direction, throughout i t s  length attached to  the substratum,  dorsal 
end narrowly rounded, not reaching the dorsal margin ,  ventraJ end very 
gently d iminishing in breadth ; in transverse section the dorsal part of the 
lobe is slightly rounded (outer side slanting gently backwards) , the ventraJ 
part flat and not s lanting backwarels ; area in front of L I h igh and fair! y 
steeply sloping. 

S I narrow (dorsal end broadening somewhat, ventraJ end tapering) , 
fairly deep (ventral end el iminisbing in  depth in ventrat direction) ; anterior 
margin practically straight, posterior one in the central section etrrved 
slightly backwards . 

L II Iong and fair! y broad, flatten ed ; d orsocentral section distinctly 
widened and slightly swollen (swelling corresponding to the presulcate node 
of monosulcate genera) ; the lobe slightly geniculate j ust at the ventraJ end 
of the dorsocentral swell ing, section dorsal to the swell ing tapering into 
an elongate extremity, extending to the dorsal margin .  

S II broad and deep ,  distinctly genienlate backwards i n  the darsocentral 
part. 

L III broad, on! y the centroventral-ventral part separated from L IV, 
owing to the fact that S III is developed only i n  these areas ; ventraJ half 
of the lobe tapering, considerably arched, curved backwards .  

S III short (developed only in  centroventraJ and ventraJ areas) , fairly 
narrow and shallow, forming a gentie backward curve which practically 
conforms to the edge of the carina. 

L IV, except ventraJ part ,  fused with L III; ventraJ half fai rly steeply 
sloping to posterior part of ventraJ margin .  

Surface smooth in  the s ulcate region , tenuously reticulate in the area 
between the carinal edge and ventraJ margin .  

Occurrence. Lower Ordavieian : lower part of stratum R II (about 
0. 2-0. 5 m above G/R II) at Bom-Dådran,  in Dalecarl ia ,  Sweden. 

Glossopsis depressolimhata n .  sp .  
P I .  VIII,  Fig. 1 6. 

Derivation of name. depressolimbata alludes to the depressed outer 
side of the ventraJ carina. 

Holotype. The type shown in  PI. VIII, Fig. 16 is holotype (P. I .  U. 
No. ar. os. 6 1  1 ) .  

Locality o f  holotype. Leskusänget, i n  Dalecarl ia ,  Sweden. 
Stratum of holotype. Lower Ordovician : lower part of stratum R II 

( j ust above G/R II) . 
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Material. 40 valves and interna! moulds from 4 localities. 
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Diagno sis. Glossopsis of somewhat small size ; sulcate region slightly 
arehed ; valves incompletely 4-lobate (L III and L IV fused to a great ex
tent) ; L l claviform, throughout its length attached to the substratum, 
flattened , dorsal end fairly acute (not extending to dorsal margin) , ventraJ 
end tapering, the ventraJ continuation of this end ridged (ridge traceable 
also along ventral part of anterior margin of the lobe) ; L II gently geni
culate, provided with a fair! y distinct darsocentral-central node ; L III some
what arehed in the ventraJ part ; S III developed only in the ventral area ; 
ventraJ carina extending along ventral margin ,  except most of its posterior 
part, fairly broad , depressed, edge acute , posterior end forming a pro
nounced flange ; surface distinctly reticulate, except mainly the greater part 
of L /Il + L I V. 

Affinities. The species is closely related to Glossopsis nodosa n .  sp .  
Distinguish ing features are mentioned on p .  3 I 2 .  It is a lso samewhat reminis
cent of G. indistincta n .  s p .  (c f. p .  3 I 6) . 

Description. Carapace of fairly small size ; whether or not it is equi
valved was not determinable, since only separate valves were observed. 

Dorsal margin straight and long ;  anterior margin broadly rounded, poste
rior one more convex in the dorsal than in the ventraJ part ; ventral margin 
moderately convex. 

Anterodorsal angle slightly more obtuse than the posteradorsaL 
Sulcate region slightly arehed ; area between the carinal edge and ventraJ 

margin straight and broad. 
VentraJ carina extends along ventraJ margin, except most of its poste

rior part ; i t  is straight, depressed, and very protruding, edge acute, poste
rior end forms a pronounced flange. 

V al ves 4-lobate : 
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L l rather elongate and claviform, flattened, throughout its length attached 

to the substratum, dorsal end fairly acute (not extending to dorsal margin) , 
ventraJ end tapering and continning in a narrow ridge (this ridge traceable 
also along ventraJ part of anterior margin of the lobe) ; area in front of 
the lobe fairly gently sloping. 

S l practically straight, Iong, narrow and rather shallow ; ventraJ end 
slightly widened ; in intern a! moulds a small pit is discernible in the darso
central part ( = antenn al m usel e spot) . 

L ll Iong and fairly broad, in  transverse section slightly rounded ; 
anterior margin straight, posterior in  the dorsocentral-central section has a 
slight sinuosity eaused by a fairly distinct swelli ng of  the node (correspond
ing to the presulcate node of monosulcate genera) ; dorsal end steadily 
lowering and tapering into an extremity extending practically to the dorsal 
margin. 

S II broad and deep, d istinctly genieula te backwards in the dorsocentral
central part, where it is slightly deepened (central muscle spot ; more dis
tinctly developed in interna! moulds) . 

L III fused with L IV, except in the ventraJ part ; ventraJ part of L III 
gently arehed and distinctly tapering. 

S III very short, developed on! y in the ventraJ area, fair! y narrow and 
shallow, forming a gentie curve mainly Conform ing to the carinal edge. 

L IV fused with L 111 (see above L III) ; surface gently sloping to 
posterior margin, but steeply to posterior part of ventraJ margin . 

Surface reticulate, except sulci and L III + L IV, excluding their ventraJ 
parts ; L l, L Il ( ventraJ part) , and the area between carinal edge and ventraJ 
margin most distinctly reticulate , this reticulation fairly coarse ,  that of the 
mentioned sulci extended along their lengths ;  along outer side of ventraJ 
carina the reticulation is elongate, conforming to the margin, and appearing 
practically striate . 

Occurrence. Lower Ordavieian (upper part of stratum G and lower 
part of stratum R Il (from about 0 .6 m below G! R If to about 1 . o  m above 
this boundary) at Leskusänget, Rävanäs, Gulleråsen , and Bom-Dådran , in 
Dalecarl ia ,  Sweden . 

Glossopsis indistincta n .  sp .  
P I .  VIII, Fig. 1 0. 

Derivation of name. indistincta alludes to the indistinct lobation of 
the valves . 

Holotype. The type shown in  PI. VIII , Fig. 1 0  is holotype (P. I. U. 
No. ar. os .  614) . 

Locality of holotype. Leskusänget, in Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ordavieian : lower part of stratum R l f 

(about 0.7  m above G/R Il). 



IVAR HESSL AND 

Material. One valve and one interna! mould from 2 localities . 

No. [ L l H l G [ o M [ 
ar. os.  

o.8o 049 047 0.72 6 1 4 
ar. os.  0 . 53  0 .3 5 0 .28  0. 5 1 6 1 3  
Mean l l l l 

0.67 l 0-42 l 0.38 l o.62 l 

Dimensions. 

F M  I l  H 1 1 L l d 

I.J9 o .6I 

1 .05 ' l  0.66 

J l . 1 . 2 2  ' 0 .63 l l . 

� � Dt [ 1� 
059 0.90 I .9J 

0·53  0 .96 2 .06 

o. s6 1 l 
0 . 93 1 1 .99 

I l\ an t  I l\ post l Re·� 
l . l mar 

II5 II5 v 
1 1 5 1 10 M 

l 1 1 5  l 1 1 5 l 
Diagnosis. Glossopsis of fairly small size ; ventraJ part of the region 

posterior to S II much swollen , area between carinal edge and free margin 
straight ;  lobation indistinct ;  L I extreme! y low, outline dorsally and anteriorly 
undefined, ventraJ end tapering and continuing in a ridge along the carinal 
edge ; S I very narrow and shallow ; S III developed only in  the ventraJ 
part (broad and somewhat undefined) ; ventraJ carina short and rather narrow , 
edge acute ; surface very indistinctly reticulate, except for the area between 
carinal edge and free margin which is  fairly distinctly reticuJate. 

Affinities. The species is not a typicaJ Glossopsis partly on account o f  
the fact that L I i s  extremely low and t h e  outl ine of this lobe somewhat 
undefined, and partly on account of the very short and somewhat indistinct 
S III. In these respects i t resembles the genus Aulacopsis n. gen . 

However, it may not be referable to this genus, since S I is a real 
sulcus, though narrow and shallow. 

The species is slightly reminiscent of Glossopsis depressolimbata n .  sp. 
which appears in  the same stratum. This species is  different from the 
present one mainly in  the following respects : L I more d istinctly claviform, 
L III more arehed in  the ventraJ part, S I deeper and broader, S III narrower 
and more d istinct, posterior end of carinal edge much more flange-l ike, 
reticulation more distinct. 

Description. Carapace of fairly small size ; whether or not i t  is equi
vaJved could not be determined, since only one separate valve was observed.  

Dorsal margin straight and Iong ;  anterior margin fairly broadJy curved, 
posterior more curved in the dorsal part than in the ventral ; ventraJ 
margin moderately convex. 

Anterodorsal angle sl ightly more obtuse than the posteradorsaL 
Region in front of S II slightly arched, that posterior to S II more 

arched, especially the ventraJ part of L III; area between carinal edge and 
ventraJ margin flat. 

VentraJ carina short, extending along ventraJ margin , except for most 
of its posterior part ; edge acute, its median part slightly protruding over 
ventraJ margin .  
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Valves part ly indistinctly lobate : 
L I extremely low, outline dorsally and anteriorly undefined ; ventraJ 

end tapering, continuing in a low ridge along the carinal edge ; prelobate 
area fairly steeply sloping. 

S I practically straight, very narrow and shallow ; ventraJ end slightly 
widened. 

L II flatten ed and fairly narrow, a very slight swelling discernible in  
the dorsocentral-central section , eausing a very gentie sinuosity of the 
posterior margin of the lobe (anterior margin straight) . 

S II deep and broad, curved gently backwards . 
L III fused with L IV, except in the centroventraJ and ventraJ parts ; 

ventraJ part of L /II very swollen ; the rest of this lobe gently arched ; 
ventraJ end tapering. 

S III broad, shallow, and short ,  formin g in  the centroventraJ and ventraJ 
areas a gentie curve, for a short distance parallel to the carinal edge. 

L IV for the greater part fused with L III; dorsal half on! y slightly 
arched ,  ventraJ one steeply sloping to posterior part of ventraJ margin . 

Surface in the sulcate region for the greater part smooth or minutely 
rugose ; a very indistinct reticulation discernible in L I, ou ter side of ventraJ 
carina,  and behind the posterior end of the carina ;  area between carinal 
edge and free margin minutely reticulate, reticulation elongate conforming 
to the margin .  

Occurrence. Lower Ordavieian : lower part of stratum R II (about 
0. 2-0.7 m above G/R Il) at Leskusänget and Bom-Dådran , in  Dalecarl ia ,  
Sweden . 

Glossopsis mutilata n .  sp .  
P I .  VIII, Fig. 1 1 . 

Only one valve of this type was observed, hut it is very characteristic 
and undoubtedly belongs to a new species. 

Derivation of name. mutilata alludes to the fact that S III is very 
rudimentary. 

Holotype. The type shown in PI. VIII, Fig. I I i s  holotype (P. I .  U. No. 
ar. os .  5 97) .  

Locality of holotype. Stenberg, in  Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ordavieian : lower part of stratum G 

(about 1 . 2  m above R l/G) . 
Material. One valve (slightly damaged in the posteradorsal part ; surface 

partly samewhat weathered) . 
Diagnosis. Glossopsis of fairly small size ; sulcate region only slightly 

arched ; incompletely 4-lobate (L III and L IV practically completely fused) ; 
L I claviform, throughout its length attached to the substratum,  in transverse 
seetian rounded , dorsal end rounded (extending to dorsal margin) , ventraJ 



3 ' 8 

l L l l G l No. l H 
l 

ar. os. l 6 1  
597 °'9 o.66 l 0-47 1 

D M  

0.90 
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Dimensions. 

l F M I l H 
L l G l D M l F M l l -J Re-L � - --- 1\ ant  1\ post L D M mark 

l r . 86 1 1 o .69 1 0-49 1 °-94 1 2.07 1 1 20 l 1 1 0 l v 

end gent! y tapering ; S III very short bu t fair! y distinct, developed on! y 
in the ventraJ area ; ventraJ carina short, extending along mainly anterior 
half of ventraJ margin , narrow, edge slightly acute (nearly rightangled) ; 
surface smooth , except the area between carinal edge and free margin ,  
which is reticulate. 

Affinities. The species is reminiscent of Glossopsis robusta n .  sp .  type C, 
which is interpreted as a late larva! stage.  

They are d ifferent mainly as regards the appearance of L I and the 
ventraJ carina. In the present species, L I i s  more rounded in transverse 
section , the dorsal end is more convex, and ventraJ end somewhat more 
narrowly tapering.  The ventraJ carina is shorter and narrower ; the posterior 
end of the ventraJ carina is not broadened and rounded as in G. robusta. 

Description. Carapace of fairly small size ; whether or not i t is equivalved 
could not be determined ,  since only one separate valve was observed. 

Dorsal margin straight and Iong ;  anterior margin very widely curved , 
posterior may be more convex in the dorsal than in the ventraJ part ; ventraJ 
margin moderately convex . 

Anterodorsal angle seems to be somewhat more obtuse than the 
posterodorsal . 

Sulcate region only slightly arched ; area between carinal edge and free 
margin straight and broad . 

Valves incompletely 4-lobate : 
L I claviform , throughout its length attached to the substratum, in 

transverse section rounded, dorsal end rounded (extending to dorsal margin ) , 
ventral end gently tapering. 

S I fair! y short, practically straight, rather deep and broad . 
L II fairly short (extending to dorsocentral area) , relative! y broad (breadth 

about equal in  all the extension of the lobe), rather high (dorsal end steadily 
diminishing in height) , surface only gently arched. 

S II deep and rather broad , curved very gently backwards. 
L III fused with L I V, except in most ventral part, ventraJ part gently 

narrowing and somewhat more arehed than the rest of the lobe. 
S III extremely short, developed only as a shallow fissure in the ventral 

area . 
L IV for the greater part fused with L III; surface in the dorsal half 
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gently sloping to the margins, in the ventraJ steeply sloping to posterior 
part of ventraJ margin .  

Surface i n  the  sulcate region smooth (or minutely rugose) ; area between 
carinal edge and free margin tenuously reticulate. 

Occurrence. Lower Ordovician : lower part of stratum G (about I .  2 m 
above R I! G) at Stenberg, i n  Dalecarl ia, Sweden.  

3-lobate species. 

Glossopsis robusta n. sp . 
PI.  VIII , Figs. 1 2- 1 5 .  

T o  th is species are referred 3 types. Two o f  them may b e  adult spe
cimens (types a and b) . They are different mainly as regards two characters 
(height and reticulation ) . The fact that they seem to occur in different 
horizons is of  special interest. The third type ( C) is possibly a late larva! 
stage of type a. 

The 3 types, w h ich are described separately , are compared in  the 
Discussion (p .  3 2 2 ) . 

Derivation of name. robusta alludes to the robust appearance of the 
carapace. 

Holotype. The type shown in PI . VIII, Fig. I 2 is holotype (P. I .  U. 
No.  ar. os .  5 8 5 ) .  

Locality of holotype. Gulleråsen , in Dalecarl ia, Sweden. 
Stratum of holotype. Lower Ordovician : upper part of stratum G 

{j ust bel o w G/ R II). 
Diagnosis. Glossopsis of moderate length and great heigh t ;  sulcate 

region slightly arched,  valves 3 -lobate (sometimes S III developed as a very 
short fiss u re) ; L l throughout its length attached to the substratum, broadest 
in  the ventral end (type a and b) or in  the dorsocentral part (type C),  outer 
side flat and sloping steeply backwards (a and b) or slightly rounded in 
transverse section and not sloping backwards ( C ) ,  ventraJ carina broad, 
bent very slightly in wards ,  posterior end rounded and very protruding ;  
surface smooth, except for the outer s ide  of ventraJ carina which may 
be reticulate (occasionally and indistinctly in type a, and distinctly in 
type b) . 

Affinities. The species is somewhat similar to Ceratopsis sp .  A concern
ing the appearance of the ventral carina .  The carinae are different in that, 
for Ceratopsis sp. C, i t  is more arehed and perfectly smooth (an extremely 
fine striation at the very ed ge may be discernible) , whereas that of the 
presen t species which occurs in corresponding stratum (type b) is reticulate. 

Type C ma y be somewhat reminiscen t of Glossopsis mutilata n. s p . ; 
d ifferences are mentioned on  p .  3 I 8 .  
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Type a (presumably adult specimens ;  stratum G) . 
P I .  VIII, Figs. 1 2  an d I J .  

Type. This  type i ncludes the  holotype (P .  I .  U .  No.  a r .  os .  5 8 5 ) .  
Locality and stratum of typ e. C f. p .  3 I 9·  
Material. 1 carapace and 5 valves from 3 localities (all damaged in 

the posteradorsal part) . 

ar. os. 
5 8 5 

ar. os.  
5 9 5  

ar. os. 
598 

ar. os. 
599 

Me an 

I.I8 

1 . 1 6  

1 .02 

1 .09 

0 .72  

0 .7J  

0· 93 

0.82 

o .68 

o.68 

Dimensions. 

D M  

I l  
O.QJ 2.6] l 0.79 044 0.79 2.8] I25 (IIO) V 

l 
1 .05 2 . 5 6  1 0.78 0. 59 0.9 1 2 .44 1 2 5  ( 1 1 o) C 

2 .07 1 ! 0 .7 1 0 .50 o.89 2 . 28  1 2 5  ( 1 1 o) V 

o.83 2 . 1 o l: o.7 5  o-43 o.85  2 . 54 1 2 5  ( 1 1 o) V 

t.os 2 . 6 3 l 0.7 9  0 . 59 0.9 I  2 .83 

2 .34 l 0.7 5  0.49 o.86 2 . 5 2  1 2 5  ( 1 1 0) 
'.l.o7 o.7 1 0 . 43 o.Ss 2.44 

Description. Carapace of moderate length and great height, equivalved .  
Dorsal margin straight and long ;  anterior margin broadly curved, posterior 

seerns to be  rnore rounded in the dorsal part than in the ventral ; ventral 
margin rnoderately convex. 

Anterodorsal angle seerns to be sarnewhat rnore obtuse than the pos
teradorsaL 

Sulcate region flattened ,  except L l  which is fairly h igh ; area between 
carinal edge and ventral margin very concave .  

Ventral carin a  extends along ventral part of anterior margin (forming a 
slight forward swing) and along ventral margin,  except for most of its 
posterior part ; it is  broad , especially the posterior end which forms a 
rounded and very pronounced protrusion , the edge of which is sometirnes 
bent slightly outwards ; the carina is otherwise bent very slightly inwards. 

Valves 3 -lobate : 
L l throughout its length attached to the substratum ,  broadest at the 

ventral end,  rising i n  dorsal direction ,  dorsal end fairly acute (not reaching 
to dorsal margin) , outer side flat and slanting backwards ; area in  front of 
the lobe steeply sloping (thus a distinct angle is created between the back
ward sloping outer side and the forward sloping prelobate area) . 

S l practically straight, short, rather deep and broad (i n  transverse 
section V-shaped) . 

L Il practically straight or curved very gently backwards, narrow (dorso-
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central section often slightly swollen , swelling = the presulcate node of 
monosulcate genera) , in  transverse section rounded , dorsal end lowering and 
tapering into a very acute extremity, extending to the dorsal area. 

S II deep and broad, curved backwards or sl ightly geniculate j ust  behind 
the swelling of L II where i t is often deepest (central muscle spot) . 

L III practically compJeteJy fused with L IV, thus forming a very 
broad lobe, for the greater part flattened (onJy the ventraJ part somewhat 
arched) ; surface rather steepJy sloping to posterior part of ventraJ margin .  

S III absent, or traceabJe as  a very short and generally indistinct fissure 
at the transi tion between centroventraJ and ventraJ areas . 

L IV fused with L III (see above L III) .  
Surface smooth (except a narrow zone aJong the ventraJ margin which 

is reticuJate), or somewhat rugose (which may be due to unfavourable 
preservation) ; occasionally one may discern an extremeJy i ndistinct reticula
tion of the outer side of the ventraJ carina .  

Occurrence. Lower Ordavi eian : middJe and upper part of stratum G 
(about I . S  m-j ust below G/R Il) at Gulleråsen , Leskusänget, and Bom
Dådran , in Dalecarlia, Sweden .  

Type b (presumably adult specimens ; stratum R II) .  
PI. V I I I ,  Fig. 1 4. 

Type. The only specimen observed is shown i n  PI .  VIII, Fig. 1 4  (P. I .  U. 
No. ar. os. 778 ) .  

Locality of type. Leskusänget, in  DaJecarlia, Sweden . 
Stratum of type. Lower Ordavieian : Jower part of stratum R II (about 

0.7 m above GIR II) . 
Material. One vaJve (posterodorsal corner somewhat damaged) . 

No. D M  

1 . 1 6 1 0. 7 1  1 .04 

Dimensions. l 1\ an t l 1\ post l Re-k m a r  

Description. The present type is identical with type a ,  except that it 
rs lower and that the outer side of ventraJ carina is  distinctJy reticuJate 
posterior to S II. 

Occurrence. Lower Ordavieian : Jower part of stratum R II (about 0 .7  m 
above G/R Il) at Leskusänget, i n  DaJecarl ia ,  Sweden . 

Type C (presumably a late lan·al stage ; stratum G) . 
PI. VII I ,  Fig. r 5 ·  

Type. The on  J y specimen observed i s  shown i n  PI . VIII, Fig. 1 S (P. I .  U .  
No .  ar. o s .  6os). 

2 1 - 48705 Bull . o/ Geol. Vol. XXXIII 
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Locality of type. Leskusänget, in Dalecarlia, Sweden .  
stratum of type. Lower Ordavieian : upper part of stratum G (about 

1 .5 m below G/R Il) . 
Material. One valve (posterodorsal corner samewhat damaged) . 

Dimensions. 

Description. This type is identical with type a ,  except as regards the 
appearance of L l. In the present type,  L l is broadest in  the darsocentral 
part, and the ventraJ end is gent! y tapering ( in  type a ,  L l is broadest in  
the ventraJ part) . Further, L l is gently and regularly arehed in transverse 
section , whereas in type a its outer surface is  slanting backwards , forming, along 
its anterior margin ,  a distinct angle with the steeply sloping prelobate area. 

Occurrence. Lo w er Ordavieian : middle part of stratum G (about r .  5 m 
below G/R Il) at Leskusänget, i n  Dalecarl ia ,  Sweden . 

Discussion.  The specimens referred to G. robusta are few hut of 
characteristic appearance. They are principally identical as regards the 
lobation ; furthermore, the posterior end of the ventraJ carina  is broadened 
and rounded in  the same d istinctive way. 

The types a and b are interesting ,  since they occur in different strata 
(a in stratum G, and b in stratum R Il). I t appears that the later type (b) 
has changed in certain respects in relation to the preceding type a :  it is 
considerably lower, and the reticulum of the ou ter side of the ventraJ carina 
is  very distinct ( in a i t  is absent, or very indistinct) . 

The reason for the differences is difficult to discover. In discussing the 
possible reasons i t  is necessary to consicler that type a l ived i n  a basin with 
fairly l ittle communication with the ocean (cf. p .  r o8), whereas type b occurred 
in the Silj an District after the communication with the ocean had been 
reopened.  I t  is conceivable that the b specimen was transferred to the 
Siljan  District from the oceanic stock. One might imagine that the oceanic 
stock and that of the S i lj an District, which were thus separated from each 
other during a Iong period and presurnably lived in different ecological 
surroundings, developed differently. 

It is also conceivable that the R Il specimen is a descendent of the G 
stock of the Silj an District which changed appearance as the ecological 
cond i t ions were changed. 

Considering type C, this one is suggested as a late larva! stage. If  such 
an interpretation is correct, L l has changed its appearance d urin g the l atest 
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moulting(s) : th e ventral end has become broad er, and in  transverse section 
the anterior lobe is no longer rounded hut the outer surface is flattened 
and slanting distinctly backwards , this surface forming an angle with the 
steeply sloping prelobate area. However,  type C has the characteristic 
ventral carina of Glossopsis robusta, and it  is of  smaller size than the 
specimens of the a sequence which may indicate that it is a larval stage 
of type a. 

Survey of the dimensions of Glossopsis. 

The following tabular survey shows that the Glossopsis species observed 
are not very large in  size. Furthermore, i t  appears that the dorsal margin 
is relatively long, the free margin slightly variable (i n  G. robusta type a it 
is proportionally lon ger than in  the other species) , and the anterodorsal 
angle slightly more obtuse than the posteradorsaL 

As regards the height, this is  fairly normal in most cases , hut a few 
species are proportionally higher than is usually the case i n  the present 
genus (G. alata , G. mutilata, G. robusta a and C) . 

l Num- 1 L l H l G ber l l 

G. lingua I 5  1 .04 0.65 0-46 

G. acuta I 5 0.97 0. 59  0-4 5 
G. tenui-
limbala 27  0 .72  0-43 0 .36 

G. alata 2 0.73 o. 5 1 0.39 

G. clavata 27  0.73 0-46 0.37 

G. nodosa 2 o.88 0 . 54  0-47 
G. depresso-

0-48 limbala 4 0-75  0.32 
G. indis-

tincta 2 0.67 0.42 0.38 

G. mutilata I 0.96 0.66 0-47 

G. robusta 4 0.82 0. 5 3  a 1 .09 

G. robusta I I . I 6 b 0. 7 I 0.49 

l G. robusta I 0 .84 0 . 58  c 0-40 

I D M I  F M I I H l L 
I l o.89 1 .98 1 1 o.63 

o.83 1 .83 l l o.6 I 

0.64 1 . 33 l 0 . 59  l 
o.66 I .40 1 0.7 J  l 
o.67 1 . 37  o.63 

o. 8o 1 .66 l 0.62 

l 0.64 0 7 ! 1 .44 

o.62 1 . 2 2  o.63 

0.90 I . 86 1 o.69 

2 .34 1 1  0.7 5 0.93 

, , , I l 0., . 1 .04 

o.8o 1 .63 1 o.69 

Me an l o.65 1 

G 
L l D M l F M l 1\ an t l 1\ post L D M  l i l 

0.45 o.86 2 . 23  I 30 l I I 5 

0-46 o.86 2 . 20 I 30 1 1 5  

0-49 o.89 2 .04 I 2 5  I I O 

0 . 54  o.9 I 2 . I 2  I 20 I ro  

0 . 5 I 0.92 2 .04 I I 5  I r o  

0 .5 3 0.9 I 2 .08 I 2 5  I I O 

0-43 0.93 2.05 " 5 I I O 

0. 56 0.93 1 .99 I I 5 I I 5 

0-49 0.94 2 .07 I 20 I r o  

0-49 0.86 2 . 5 2  I 2 5  I I O 

0 -42 0.90 2 . I 6  I 20 I I O 

0-48 0.95 2 .04 I I 5 I I O 

0-47 1 0 .9 I l 2 . I 3 1 I 20 l I r o  



IV AR HESSLAND 

Considering the gibbosity, the re are some fair! y thick species ( G. a lata, 
G. clavata, G. nodosa, G. indistincta), but there are also occasional thick 
specimens among those which have a lower mean gibbosity, e .  g. G. robusta. 

Genus Ogmoopsis n. gen. 
Derivation of name. Ogmoopsis alludes to the distinct velate ridge 

running in  the area between carinal edge and free margin .  
Genotype. Ogmoopsis nodu/ifera n .  sp .  
Occurrence. Ordavieian (Lower Ordovician) . 
Diagnosis. Distinctly 4-lobate ostracods ; length about (o. s )-0. 7- r .  I mm ; 

presurnably equivalved ; sulci generally broad ; lobes mutually of rather 
equal breadth, L I claviform , L II provided with a distinct externa! node ; 
ventraJ carina extends along most of ventraJ margin ; in the area between 
carinal edge and free margin a d istinct velate ridge runs from anterodorsal 
to posteradorsal corner ; surface smooth , or partly reticulate or stri ate. 

Discussion and remarks. The relation of Ogmoopsis to Tetradella and 
Glossopsis is discussed on p. 294. From this discussion i t  appears that it 
takes an intermediate position between these genera, but shows doser 
affinities to Glossopsis. 

Two species referred to Ogmoopsis occur in  the present material .  Species 
referable to this genus may not have been observed in earlier investigations, 
except possibly Tetradella calkerz· BONNEMA (cf. p .  3 3 8) .  

Ogmoopsis nodu/ifera n .  sp .  
PI .  VIII, Figs. 1 9  and zo. 

Derivation of name. uodulifera alludes to the distinct node of L II. 
Holotype. The type shown in  PI .  VIII, Fig . I 9  is holotype (P. I .  U. No. 

ar .  os .  6 I 8). 
Locality of holotype. Silverberg II ,  in Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ördovician : upper part of  stratum G 

(about o .  I m bel o w G/R If). 
Material . I I 6  valves and interna! moulds from 5 localities. 
Diagnosis. Ogmoopsis 

·
of  moderate size ; lobes somewhat slender : L I 

elongate and claviform , throughout its length attached to the substratum, 
dorsal end acuminate and lowering, extending practically to the dorsal margin ,  
ventraJ end tapering, continu ing in a ridge along the edge of the ventraJ 
carina ,  ou ter side flattened and siaoting forwards ; L II provided with a fairly 
!arge node ; ventraJ carina extends along ventraJ margin ,  except its most 
posterior part, edge ridged and samewhat acute ; the velate ridge in the 
area between the carinal edge and free margin (this area broad) runs about 
half-way between the edge and the margin ; surface smooth (in interna! moulds 
the lobes may have minute and scattered tubercles) . 
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ar. os .  0.66 6 1 9 
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Dimensions. 

H l G l D M l F M I l H l G - -L L 

0.70 o.6s 0.95 2 . 23 1 0.62 0. 5 8  

0.7I o-58 0.97 2.20 0 .6] 0-5I 
o.69 0 .5 I 0.90 2 .05 0 .68 0 .50 

0 . 58  0 . 54  o .87 r . 86 0. 5 7  o. s 4 

o. s8 0.47 o.86 r . 82  o.6o 0.49 

o.6 I 0-47 0 .76 r .  n o.64 0-49 

0. 5 2  0-47 0.78 r .6o 0 . 59  o. s 3 

0-48 0 -44 0. 74 r .  s I 0 . 54  0 . 54  

0 -48 0-42 o.69 I .48 o.62 0 . 5 4  

0.42 0-40 o.6s ! . 33 0. 5 8  o. s 5 

0.45 0.3 7 o.63 1 . 38 o.63 0. 5 1  

0-40 0.37 o.62 ! . 2 5 o. s 8 0. 54  

0-40 o.3 5 0 . 59  ! . 28  o.6 1 0. 5 3  

0.40 o. J 5  0.62 ! . 26 o.6 1 0 . 5 3  

0-40 0 .35  0 .59 ! .2 I o.63 0- 5 5  

0.29 0 .28 0.47 0.92 0 . 5 8  o . s6 

0.7 1 o.6s 0·97 2 . 23 I l o.68 o.s8 

o. s i 0 .44 0 .73 ! . 5 7 I l 0.6 1 0. 5 3  
O o 2 9 0 . 28 0-47 o.g2 \ o . 54 0- 49 

I Dt l  
o.84 

0.86 

o.88 

0.86 

0.89 

0.89 

0.89 

0.9 1 

o.89 

o.89 

0 .88  

0.90 

0.89 

0.94 

0.92 

0.94 

0·94 

0.89 
o . 8 4  

F M l l l Re-
D M 1\ an t 1\ post mark 

2 .3 s I 30 l 1 05 v 
2.27 I20 IIO v 
2 . 27  I 20 I l O  v 
2 . I 4  1 20 I 1 0  v 
2 . 1 2  1 20 I 1 0  M 
2 .33 1 20 1 05 v 
2 .05 I 20 I 1 0 M 
2 .04 1 20 I I O v 
2 . I 4 1 20 1 05 M 
2 .05 I I S I 1 0  M 

2 . I 9 1 20 1 05 ' M 

2.02 1 20 1 1 0 M 

2 . 1 7 1 20 1 0 5  M 
2 .03 1 20 1 05 M 
2 .os 1 20 1 1 0 M 

! .96 1 1 5  1 05 M 
2-35 

2 . 1 4  1 20 1 1 0 
I. 96 

Affinities. The on ly addition al O gmoopsis species know n (O .  paenequisulcata 
n. sp. ) is different mainly in  the following respects : L I is shorter and its 
outlin e more rounded, L II has a minute externa! n ode (i n  the present 
species the node is fairly !arge and characteristic) , ventral carina bent 
distinctly inwards (in  the present species the edge is often directed outwards) , 
area between carinal edge and free margin fairly narrow and concave ( in 
the present species broad and in the section between the ridge and free 
margin straight) ; the velate ridge runs very near to the carinal edge (i n  
the present species i t  runs  about midway between the  edge and the margin ) . 

Description. Ca ra pace of moderate size ; w hether or not is is equivalved 
was not determinable, since only separate valves were observed.  
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Dorsal margin straight and Iong ; anterior margin regularly and considerably 
round ed , posterior on e samewhat mor e broad ly round ed ; ventral margin 
moderately convex. 

Anterodorsal angle somewhat more obtuse than the posteradorsaL 
Sulcate region fair! y flattened ; area between carinal edge and free margin 

broad , a distinct velate ridge, edge directed outwards, runs in this area from 
anterodorsal to posteradorsal corner, section between this r idge and free 
margin straight, that between the ridge and the carinal edge slightly concave ; 
anteroventral part of the ridge forms a forward swing.  

Ventral carin a extends along ventral margin, except the section posterior 
to L IV; it is ridged along the edge, anterior part of the ridge continues 
in the tapering ventral end of L l, posterior part forms a slightly outwardly 
directed and rounded (wing-like) protrusion which is attached to the postero
ventral part of L IV. 

Valves 4-lobate : 
L J rather narrow, elongate, and claviform, throughout its length attached 

to the substratum ; i ts anterior margin often more broadly rounded than its 
posterior ; dorsal end acute and sloping (extending practically to the dorsal 
margin) ; ventral end tapering and continuing in  the ridge along the carinal 
edge ; outer surface rounded or flattened and slanting forwards (flatness and 
slope most pronounced in  adult specimens) ; area in  front of the lobe steeply 
slopin g .  

S J in the central section narrow and shallow but dorsally and ventrally 
deeper and broader ; its dorsal half straight or curved gently backwards, i ts 
ventral half curved slightly forwards .  

L Il fair! y narrow,  bu t provided with a rather !arge darsocentral-central 
n ode ( = presulcate node of monosulcate genera) , the node samewhat darso
ventrally elon gate ; dorsal end sloping and tapering,  extending to the dorsal 
area ; the lobe in transverse section rounded or ( in  adult specimens) samewhat 
flattened ; at the node it is more or less d istinctly geniculate backwards . 

S II broad and deep, broadest in the dorsal half, usually deepest j ust 
posterior to the n ode of L Il; in the central section gent! y geniculate or 
curved backwards ,  posterior margin more curved than anterior one. 

L JJI fairly broad and h igh ,  broadest and highest (and additionally s l ightly 
swollen) in the  ventral hal f; extending to dorsal margin ; in the central section 
curved or gently geniculate backwards, both dorsal and ventral ends somewhat 
tapering. 

S III fairly narrow ( widened in the dorsal section) and moderately deep 
(central section often shallow) ; curved backwards in  the centroventral section ;  
the sulcus dorsal to this point practically straight and directed nearly 
perpendicular to the dorsal margin, ventral to i t  the sulcus is directed much 
forwards .  

L IV flattened (the cen troventral and ventral sections ,  where the protruding 
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posterior part of ventral carina is attached, are h igher than the rest of 
the lobe) ; fairly broad in the central section ,  diminishing in  breadth to
wards dorsal and ventraJ end s; dorsal end extending to dorsal margin ; 
dorsal half of the lobe sometimes indistinctly limited backwards ; area posterior 
to L IV gently sloping, i ts dorsal and darsocentral sections sometimes shallowly 
grooved j ust behind  the lobe (groove longer and more distinct in internal 
moulds) .  

Surface smooth ; lobes of intemal moulds often have minute and scattered 
tubercles . 

Occurrence. Lower Ordavieian : upper part of stratum G and lower part 
of stratum R II (from a bo ut I .o  m below G/R II to a bo ut I .o m above this 
boundary) at S ilverberg II, Gulleråsen,  Born-Dådran,  Leskusänget, and 
Rävanäs, i n  Dalecarl ia ,  Sweden . 

Ogmoopsis paenequisulcata n .  sp .  
PI. VIII, F i g .  1 8. 

Derivation of name. paenequisulcata alludes to the fact that the sulci 
are fairly equal . 

Holotype. The type shown i n  PI . VIII, Fig. I 8  is holotype (P. I. U. No. 
ar �  os .  6 I 6) .  

Locality of holotype. Röjeråsvägen , i n  Dalecarl ia ,  Sweden.  
stratum of holotype. Lo w er Ordavieian : lower part of stratum G (about 

o. I m above R l/G) .  
Material. One valve (slightly damaged) .  

Dimensions. 

No. [ L H G 
l a r .  os. [ 0.74 0-47 0-42 6 ! 6  l o.66 1 1 . 39 1 1 o.64 1 o. 5 7 1 o.89 1 2 . 1 0  l 1 2 5  1 1 05 i V 

Diagnosis. Ogmoopsis of fairly sinall size ; sulci deep and broad, S II 
and S III about equally broad ; lo bes somewhat slender ; L I short! y claviform , 
throughout i ts length attached to the substratum, extending to dorsal margin , 
ventral end on ly slightly tapering ;  L II very narrow (except its most ventral 
part) and provided with a minute d orsocentral n ode ; ventral carina ben t 
inwards, extending along ventral margin ,  except the section be hind L IV, 
continning posteriorly (via a gentle curve) i n  the posterior margin of L IV; 
area between carinal edge and free margin fairly narrow and distinctly 
concave ; the distinct velate ridge which occurs in this area runs j ust along 
the carinal edge ; surface smooth , except L IV which is widely but tenuously 
reticulate, the outer side of ventral carina ,  and the area between the 
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carinal edge and free margin which are minutely striate conforming to the 
mar gin.  

Affinities. The main differences from the other known species of Ogmoopsis 
(O .  nodulifera n .  sp . )  are given on p .  3 2 5 .  

Description. Carapace o f  fair! y small size ; w hether o r  not i t i s  equivalved 
could not be ascertained, since only one separate valve was observed.  

Dorsal margin straight and Iong ; anterior margin broadly convex, posterior 
one more curved in  the dorsal part than in the ventral which is nearly straight; 
ventral margin moderately convex. 

Anterodorsal angle more obtuse than the posterodorsal .  
Sulcate region slightly arched , except the outer s ide of ventraJ carina 

which is distinctly arched ; area between carinal edge and free margin concave 
and rather narrow ;  the d istinct velate ridge running i n  this area from 
anterodorsal to posteradorsal corner is closely j oined to the carinal edge. 

VentraJ carina extends along ventral margin ,  except the section posterior 
to L IV; i t is protruding over the ventral margin and ben t inwards, its 
anterior end forming a slight forward swing, its posterior end forming a 
gentie curve terminating in the posterior margin of L IV. 

Valves 4-lobate : 
L I shortly claviform ,  throughout its length attached to the substratum ,  

outl ine nearly ovate, ventral end  slightly tapering, dorsal end  extending to  
dorsal margin ; area j ust in  front of the  lo be distinctly grooved . 

S I short, fairly broad and deep ; curved backwards. 
L II practical! y straight ( anterior margin slightly curved backwards) , rather 

short (extending to dorsal-darsocentral area) , and very narrow , except its 
ventral part w h ich is distinctly broadening towards the ventraJ end ;  darsocentral 
section slightly s wo I len, formin g a small and somewhat dorsoventrally elongated 
node ; dorsal end of the lobe lowering and tapering. 

S II lon g ,  deep, broad , and practical! y straight. 
L III practical! y straight, Iong (extending almost to dorsal margin) , high, 

and fairly broad ; dorsal end slightly acuminate, outer side somewhat flattened, 
forming angles with the steeply sloping anterior and posterior walls of the lobe. 

S III Iong, broad (narrowing in the ventraJ section) , and deep ; posterior 
margin less steeply sloping than anterior ; anterior margin curved slightly 
backwards, posterior curved distinctly backwards in the centroventraJ and 
ventral sections .  

L IV rather broad and flattened, except the ventraJ section w h ich is  
narrower and somewhat more arched ; dorsal end obtuse ,  extending to dorsal 
margin ;  the lobe practically straight, except the ventral part which is curved 
backwards ; area behind the lobe grooved, deeper and narrower at the ventraJ 
end, shallow and broad (somewhat indistinct) at the dorsal end. 

Surface smooth , except L IV w h ich is widely bu t extremely tenuously 
reticulate, and the outer side of the ventraJ carina  and the area between 
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the carinal edge and free margin which are very finely striate conforming 
to the margin . 

Occurrence. Lower Ordavieian : lower part of stratum G (about o. I m 
above R l/G) at Röj eråsvägen , in Dalecarl ia ,  Sweden . 

Survey of the dimensions of Ogmoopsis. 

The dimensions and dimensional proportions of O. paenequisulcata are 
not representative, since they are referable to one specimen only. However, 
i t seerus as if the dimensional data of this species are rather congruent with 
those of O. 1todulifera. 

The data of Ogmoopsis are very similar to those of Glossopsis, with the 
exception of the thickness of the carapace which is greater in  Ogmoopsis. 

l Nbue�- 1 L l H l G l D M l F M Il � l � l � l� i Å an t l A post 

O. noduli
fera 

O. jJaenequi
sulcata 

1 1 0 

r os 

r 6  l o.83 1 o. s r 0-44 o .75  1 . 5 7 1 o.6 r o . 53
' 

o.89 j 2 . 1 4 1 1 2o 

l l 0.74 1 0-47 0.42 1 0.66 1 .39 i 0.64 0- 5 7 l 0.89 1 2 . 1 0 1 1 2 5  

M ean l o.63 1 o. s s l o.89 1 2 . 1 2 1 1 2 5  l r r o l 
Genus Ceratopsis ULRICH r8g4. 

Genotype. Beyridti'a chambersi MILLER I 8 7 4-
0ccurrence. Ordovician, Gotlandian (lowermost) . 
Diagnosis. 4- or 3 -lobate ostracods ; length about (o. s )- I . I-3 .0 mm ; 

equivalved ; L J provided with a process directed dorsally and outwardly, 
which may be acute or obtuse (top sometimes flattened and widened) ; 
ventraJ carina fairly short and narrow, and protruding over corresponding 
part of free margin ; sometimes an addition al vela te rid ge ma y be found 
(conforming to the margin) in  the area between the carina and free margin 
(a few American species seem only to have a velate ridge, bu t the information 
is unsatisfactory) ; surface smooth . 

Discussion and remarks. For reasons given in this paper (cf. p .  295 ) ,  it 
may be necessary to split the genus Ceratopsis ULRICH.  Non-spiniferous 
species are p roposed to be removed , formin g two new genera : Glossopsis 
and Ogmoopsis. 

The appearance in C eratopsis emend. of the structures in the free marginal 
region,  which are important characters , are to some extent unsatisfactorily 
known , owing to imperfect descriptions and figures. For instance, C. into·media 
ULRICH is described only as regards the appearance of the spine of L I, 
and the species is not figured at all .  
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In the generic diagnosis by ULRICH is stat ed : " free edges of carapace 
as in Ctenobolbina, being thick, and ha ving ' fals e b orders ' . "  

I t i s  not el ear i n  this case what i s  meant b y  "false horders . "  J u d  gin g 
by the figures, it seems as if in C. cftambersi (MILLER) {the genotype) and 
possibly in C. oculifera (HALL) the " false borcler" is a velate r idge.  In 
C. robusta {ULRICH) i t  may be a ridge running between the ventraJ carina 
and the free margin ,  thus a r idge corresponding to that which is distinctive 
for the genus Ogmoopsis {vela te ridge) . C. duftonensis REED I also has such a 
ridge which, however, is shorter (REED 1 9 1 0, PI . XVII, Fig. 9) . Whether these 
species have a ventraJ car ina is not quite clear from the drawings. A carina 
seems to occur, but i t is not so much protruded that the free margin is concealed . 

The present species have a distinct ventraJ carina, much protruding over 
ventraJ margin ; no  vela te ridge runs in  the area between the carinal 
edge and free margin .  The Estonian C. cornuta (KRAUsE) may possibly be 
of samewhat similar appearance (cf. BONNEMA 1 909, PI. VI) . The appearance 
in  these respects of the Bohemian C. ftastata (BARRANDE) is not clearly 
obtainable from descriptions and figures (cf. SCHMIDT 1 94 1 ) . 

In  summing up what is now said about the appearance of the structures 
of the free marginal region ,  one may first say that real velate Ceratopsis 
species do not seem to occur (the genus is thus distinctly different from 
Tetradella which has a broad real velum ) . Concerning the structures of the 
free marginal  zone, the Ceratopsis species may be divided into 3 groups. 

I .  Species provided with a velate r idge (e.  g. C. cltambersi and C. oculifera). 
2. Species with a narrow ventraJ carin a  (not conceal ing free margin ) and 

a ridge running in the area between the carinal edge and free margin 
(e .  g. C. robusta and C. duftonensis) . 

3 ·  Species with a broad ventraJ carina,  concealing corresponding part of 
free margin {the present species) . 

Concerning the number of the lo bes, most of the species are 4-lobate . C. 
ltastata is by ScHMIDT ( 1 94 1 ,  p .  47) pointed out as 3 -lobate, thus being distin
guished from the other prev iously known Ceratopsis species. It may be added 
that the present new species are 3 -lobate {a ventraJ trace of S III discern ible) . 

New species belonging to Ceratopsis emend.  do not seem to have been 
discerned after BASSLER 's  and KELLETT's "Index" appeared in 1 934· Two 
species ( C. rostrata [KRAUSE] and C. scltmidti BONNEMA) ma y be excluded 
from their list . The rest are represented in the followi ng way (one American 
species - C. quadrifida [JONEs] - is samewhat uncertain ,  but left) : 

I ScH�1IDT ( 1 94 1 , p. 46) suggests t hat C. duftonensis is conspecilie with C. schmzdti 
BONNEMA. (This ma y not  be conspecilie with C. obliquejugata SCHMIDT, cf. p .  296 f.) H owever, 

SCHMIDT' s suggestion ma y not  be tenable,  s ince L I of C. dujtonensis i s  spiniform bu t that 

of C. sclmudti claviform, and the lobes of the former are, moreover, much narrower (th e 

difference as regard s L II is especially obvious). Furthermore, the posterior end of ventraJ 

carina i s  not protruded and wing-like as in  C. schmidti. Additionally,  the carina is  not  

concealing the corresponding part of  the free margin which i s  the  case in C. schmidti. 
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Europe l N . America 

Gotlandian (lowermost) l I I 
Ordavieian (middle) 3 l 4 7 l 

l l l 8 l 3 l 5 l 
The 3 European species originate from Estonia, Bohemia and England resd .  
In this paper 2 Lower Ordovician Ceratopsis species are described. 

Ceratopsis grandispinosa n. sp .  
PI .  V I I I ,  Figs. ::! I ,  2 2  and P I .  IX,  Fig. 1 .  

T o  this species are referred 3 types, wh ich were all found only i n  one 
locality and in a fairly restricted horizon . Presumably, two of them are 
sexual dimorphisms of one species, called A (types et. and {J) , whereas the 
third, cal led B, is  considered a subspecies. 

The types, unfortu nately represented by a small number of individuals 
which ,  additionally, are all partly damaged, are described separately. 

Derivation of name. grandispinosa alludes to the !arge dorsal spine 
of L I. 

Holotype. The type shown in  PI . VIII, Fig. 2 1  is holotype (P. I. U. No. 
ar .  os .  620) .  

Locality of h o lotype. Stenberg, in Dalecarlia, Sweden . 
S tratum of holotype. Lo w er Ordovician : lower part of stratum G (about 

0.8 m above R I! G) . 
Diagn o sis. Ceratopsis of moderate size ; 3 -lobate (ventral section of S III 

sometimes traceable) ; L I provided with a prominent spine ,  which is somewhat 
ovate in transverse section and directed about 4 5 °  dorsally-outwards, L II 
short and curved distinctly backwards,  nodiferous ; ventraJ carina protruding 
over corresponding part of free margin, in type et. strai ght and short (extending 
along mainly anterior half of ventral margin) ,  in type {J and type B bent 
inwards and Iong (extending along anterior margin ,  except its dorsal part ,  
forming a forward swing, and along ventraJ margin ,  except most of its 
posterior half) ; area between carinal edge and free margin i n  type et. only 
slightly concave but in type  {J and type B very concave ; surface smooth 
or slightly rugose ,  except outer side of the spine ,  outer side of ventraJ 
carina (especially its anterior part) , and the area between the carinal edge 
and free margin,  which are reticulate (in type B the outer side of ventraJ 
carina is minutely striate, conforming to the margin , and ventral part of 
L III + L IV is minutely punctate) . 

Affinities. Ceratopsis sp.  C (sine nomine) is reminiscent of the present spe
cies, especially of the types {J and B as regards the appearance of the ventral 
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carina .  It is different mainly concern ing the appearance of the spine which is  
directed more perpendicularly to the surface than in the present species, further, 
in that L Il externall y is  nodiferous, w h ich is not true of the present species, 
and as regards th e appearance of the ventral carina  which i s  smooth and 
posteriorly more protruded. The species may furthermore be reminiscent of 
certain specimens of Glossopsis acuta n. s p .  v i  z .  those i n  w h ich L l is  especially 
steeply rising in dorsal direction .  These specimens are distinguishable from 
C. grandispinosa i n  that L l is  attached to the substratum throughout 
its length ( in  the present species the sp ine i s  free) , moreover, i n  that it 
has a Iong and distinct S III (S III i n  the present  species practically com
pletely absent), and in that the surface is reticulate to a greater extent .  

A 
Type IX (suggested as male) .  

PI .  VIII ,  Fig. 2 1 .  

Type. This type includes the holotype (P. I .  U .  No. ar. os .  620) .  
Locality and stratum of type. Cf. p .  3 3  r .  
Material. 2 valves (partly damaged) from 1 locality. 

No. l L H G 

ar. os .  l 620 I .  I 2 o.6s o. s 4 1 
D M  

I .02 

Dimensions. 

l F M I l � l � l D M l F M l l l Re-L D M 1\ an t 1\ post 
mark 

l 2 .04 1 1 0. 5 8 1 0-48 1 0.9 I  l 2 .00 l I JO l I I0 l V 

Description. Carapace of moderate size ; whether or not it is equivalved 
was not determinable, since only separate valves were observed . 

Dorsal margin straight and Iong ;  anterior margin considerably curved , 
posterior one seems to be more curved in  dorsal than ventral half (this 
margin partly damaged ) ; ventral margin moderately convex. 

Anterodorsal angle may be samewhat more obtuse than the posteradorsal 
(posterodorsal angle damaged) . 

Sulcate region fair! y flatten ed,  the spine of L l rising h igh above i t ;  
area between carinal edge and  free margin broad and  gently concave. 

Ventral carina short (extending mainly along anterior part of ventraJ 
margin ) , protruding considerably over corresponding part of ventral margin ,  
edge acute . 

Valves 3 -lobate : 
L l provided with a !arge spine ,  standing about 45 °  dorsally-outwards, 

in transverse section dorsoventrally slightly ovate ; ventral part of the lobe 
forms a short , low, and narrow, but fairly distinct ridge, curved gently 
forwards. 
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S l shallow b u  t fair] y broad, extending t o  dorsal-dorsocentral area , curved 
distinctly and regularly backwards. 

L Il short (extending to darsocentral area) , narrow, in transverse section 
rounded, curved backwards in  conformity to S l. 

S Il broad and deep ( ventraJ end sl ightly narrowing and diminishing i n  
depth ) , bu t  fairly short (extending to  darsocentral area) ; curved backwards, 
especially ventraJ half. 

L III fused with L IV to a very broad lo be ( ventraJ end of S lll re
main ing as a short and narrow fissure) ; dorsal half of the lobe fiattened ; 
area j ust in  front of the fissure (corresponding to ventraJ part of L III) 
gently arched ; surface gently sloping to dorsal margin and dorsal half of 
posterior one ,  but  steeply s loping to ventraJ half of posterior margin . 

Surface smooth or faintly rugose, except the following areas which are 
reticulate : area between the carinal edge and free margin ,  outer s ide of 
ventraJ carina ,  ventraJ part of S Il and S III; reti culum especially distinct 
j ust ventraJ to S Il. 

Occurrence. Lower Ordavieian : lower part of stratum G (about 0 .8  m 
above R I/G) at Stenberg, i n  Dalecarl ia ,  Sweden . 

Type {3 (suggested as female) .  

PI.  VIII, Fig. 22 .  

Type. A characteristic type is shown i n  PI . VIII, Fig. 22 (P . I .  U. No. 
ar. os .  623 ) . 

Locality of type. Stenberg, i n  Dalecarlia ,  Sweden . 
stratum of type. Lo w er Ordavieian : lower part of stratum G (about 

0.8 m above R l/G) . 
Material. 5 valves (partly damaged) from 1 locality. 

- -
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Description. The present type rs sim ilar to type IX except in the follow

ing respects : 
L l not ridged m the ventraJ part ; 
L Il generally broader, especially in the ventraJ part ; 
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S III less distinctly developed ; 
ventraJ cari na longer, extending along anterior margin (except the dorsal 

part) , forming a pronounced forward swing ;  
area between carinal edge and free margin more concave ; 
reticulation often less distinct. 
Since in the two oc. specimens observed, the spine was broken j ust 

at the base, i t  may be added that the spine of type {3,  which was well 
preserved in 2 specimens, is sl ightly reticulate on the outer side. 

Occurrence. Lower Ordavieian : lower part of stratum G (about o.6-o.8  m 
above R l/G) at Stenberg, i n  Dalecarlia ,  Sweden . 

subspecies B (si ne nomine) . 
PI.  IX, Fig. r .  

Type. The only specimen observed (P. I .  U. No .  a r .  o s .  62 1 )  is shown i n  
PI . IX ,  Fig. I .  

Locality of type. Stenberg, i n  Dalecarl ia ,  Sweden . 
Stratum of type. Lower Ordavieian : lower part of stratum G (about 

1 . 2 m above R I/G). 
Material. One valve 

N o .  j L H G 

ar. o s .  l 62 r 1 .08 0.65  0. 5 6  

(partly damaged). 

D M  

Dimensions. 

l F M !l H l G 

1 l' L L ' l l D M l F M l l l Re· 

r::- D M 1\ ant 1\ post [ 
mark 

1 .00 l 2 .o4 !l o.6o l 0. 5 2 1 0.93 1 2 .04 i 1 30 l ( 1 05 ) l V 

Description. This type is very similar to the mam species (especial ly 
type {3) , but is different in the following respects : 

L II directed more obliquely ; 
outer side of ventraJ carina striate conforming to the margin  instead of 

being reticulate ; 
ventraJ hal f of L III + L I V  more arched, and minutely punctate . 
Occurrence. Lo w er Ordavieian : lo w er part of stratum G (about I .  2 m 

above R I/G) at Stenberg, in Dalecarlia, Sweden . 

Discussion. As appears from the above descriptions,  there are several 
differences between the 3 types discerned. They might even be considered 
different species or subspecies. Unfortunately, the material is too scarce and 
the state of preservat ion not qu ite satisfactory to elucidate this question 
completely. However, I think that the types are referable to one species ; 
as mentioned, two of th em (oc and {3) may constitute males and females 
resp . ,  the third (B) may be a subspecies. 

The presumptian that oc and f3 are sexual dimorphisms is partly based 
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o n  the circumstance that specimens o f  these d ifferent types are o f  about 
equal s ize, w h ich ma y exclude the possibi l ity of their being different moult 
stages. Furthermore, the assumption is supported by the fact that the 
types occur in a very restricted horizon of one locality, and, of course, on 
certain morphological features . The prominent spine may be very similar in 
both types, and the l obes and sulc i  are furthermore of practically identical 
appearance (L Il i n  type {3 somewhat broader, and S III more difficult to 
trace) . They are slightly different as regards the distin ctness of the reticula
t ion,  hut this is of minor importance .  The only important d ifference has 
reference to the ventraJ carina, which in  type oc is shorter and narrower 
than in type {3. 

It is impossible to know the sexes of oc and {3. The appearance of the 
ventraJ carina of type {3 i s  certainly not eaused by its being a brood space. 
Type {3 may be i magined female, nevertheless, hut on account of its being 
more abundant than type a ( in recent ostracods females , as a rule ,  are 
more abundant than males) . 

Type B, represented by one partly damaged valve, occurs in  a h igher 
horizon than the types oc and {3. 

It is closely related to type {3, but easily distinguishable from this one 
(cf. p. 3 34). As anticipated, I do not consicler the differences so important that 
the type should be classed as a certain  species, hut only as a subspecies. 

Ceratopsis sp. C (sine nomine) .  
P I .  I X ,  Figs. 2 a n d  4· 

The material of the present type is not sufficient to allow a complete 
description of the species. 

The type is described sine 1zomine as completely as possible. 
Type. The best preserved type is shovm in PI. IX, Fig. 2 (P. I .  U. No. 

ar. os .  63 5) .  
Locality of type. Silverberg II , i n  Dalecarl ia ,  Sweden . 
Stratum of type. Lower Ordavie ian : lower part of stratum R Il ( just 

above G/R II). 
Material. One valve (partly damaged) and 6 interna! moulds from 3 

local it ies. 
Diagnosis. Ceratopsis of moderate size ; 3 - lobate ; spine of L l in  trans

verse section round  or somewhat dorsoventrally ovate and rising fairly 
perpendicularly to the surface ; L Il noduliferous ; ventraJ carina broad and 
Iong, bent s l ightly inwards, anterior end forming a forward swing,  posterior 
end somewhat protruding, its outl ine  regular and very curved ; area between 
carinal edge and free margin very concave ; surface smooth (an extremely 
fine striation occurs along the edge of ventrat carina) .  

Affinities. The main differences from the other Ceratopsis species 
described i n  this paper ( C. grandispinosa n. sp.) are mentioned on p .  3 3 2 .  
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The species may be  samewhat remrmscent of Glossopsis robusta n .  sp .  
as regards general shape ,  especially the appearance of the veRtral carina .  
Differences i n  th is  respect are  mentioned on p .  3 1  9·  The most striking 
difference, of course, is referable to the appearance of L I which in  the 
present species is spiniferous whereas that of the Glossopsis species is 
claviform and throughout its length attached to the substratum. 

Description. Carapace of moderate size ; whether or not it  is equivalved 
could not be  determined, s ince only one separate valve was observed. 

Dorsal margin straight and Iong ;  anterior margin considerably curved , 
posterior seerus to be mo re curved in the dorsal hal f t han i n  the ventraJ ; 
ventraJ margin moderately convex. 

Anterodorsal angle more obtuse than the posteradorsaL 
Sulcate region ftattened ; area between carinal edge and free margin very 

concave.  
VentraJ carina  broad and Iong, extending along ventraJ half of anterior 

margin  and along the whole ventraJ margin ; gently curved inwards ; anterior 
part forms a forward swing, posterior end samewhat protruding, i ts outline 
regu lar and very curved. 

Valves 3 -lobate : 
L I short and provided with a !arge spin e, round i n  transverse seetian 

or slightly dorsoventrally ovate, rising almost perpendicularly _ 
S I fairly short, shallow, and narrow ; curved samewhat backwards .  
L II narrow and extending to the dorsal area ,  provided with a dorsoven

trally samewhat elongate node situated in  the dorsocentral-central area ; 
sl ightly geniculate backwards j ust at the node.  

S II very broad and fairly deep,  curved slightly backwards .  
L I!I fused with L IV to a very broad lo be, dorsal hal f broader, 

ventraJ half only sl ightly narrowing (S III may be discerned as a short 
ventraJ fissure ; in  interna! moulds it  is not discernible at all) ; dorsal half 
of L III + L IV gently sloping, ventraJ half more steeply sloping ;  the area 
corresponding to ventraJ part of L III somevvhat arched. 
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Surface smooth (an extremely fine striation along the edge o f  ventraJ 

margin may be discernible) ; surface of interna! moulds smooth but provided 
with a few scattered and minute tubercles . 

Occurrence. Lower Ordavieian : upper part of stratum G and lower part of 
stratum R II (from about 0.3 m below G/R Il to about 0. 3 m above this bound
ary) at Silverberg II, Leskusänget, and Born-Dådran ,  i n  Dalecarl ia ,  Sweden . 

Survey of the dimensions of Ceratopsis. 

The following data are not representative partly on account of the 
small number of specimens and partly on account of their imperfect pre
servation .  However, so much may appear that the dimensional data are 
not very different from those of Glossopsis n. gen. and Ogmoopsis n. gen . 
(p .  3 2 3  and 3 29) .  
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Group B (Tetradella group) . 
This group is different from group A of the subfamily Tetradell inne 

(the C eratopsis group) in  that ,  as far as is known , i t is broad! y vela te ; 
the A group species have been observed to have a ventraJ carina ,  or they 
may have a velate ridge , or both a ventraJ car ina and a velate ridge. 

Earl ier descriptions and drawings of Tetradella species are often in
complete as regards the appearance of the velate structure, partly owing 
to the fact that the fragile velum has been more or less destroyed . Ex
perience has shown that the velum is often disturbed (vela also h ave been 
observed as detached from the carapace) . On that account, a defin ite idea 
of the general appearance of the velate structure is often difficult to 
obtain .  However, in most species the velum is broad, j udging by de
scriptions and drawings .  In other species, generally reproduced by primitive 
drawings, the velum has not been delineated or has been ind icated only 
as a velate ridge which may be due to the reason j ust mentioned. As a 
matter of fact, not having seen specimens of these species, I do not know 
the real appearance of their velate structures , but presumably they form 
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broad vela. I observed only one picture which shows almost unmistakably 
that the species cancerned ( Tetradella calkeri BONNEMA 1 909, PI.  nr, Fig. 2 2 ) 
has so narrow a velum that it has the character of a velate ridge, but the 
generic position of this species is  debatable :  I think i t i s  possibly referable 
to Ogmoopsis n. gen . 

To the Tetradella group may be referred , exclusive of Tetradella, i n  the 
first place Tallinnella ÖPIK. This genus i s  very closely related to Tetradella. 
It is said by ÖPIK ( 1 9 3 7 , p .  24) to be different from Tetradella s ince the 
females should have a so-called brood-pouch , "formed by the enlargement 
of the marginal border in  the posterior (in  reality anterior) part of the val ves' ' .  
Tetradella grewingki (BocK) also has such a pouch but situated mainly 
posteriorly (cf. ÖPIK 1 93 5 ,  PI . II ,  Fig. I b) . 

Among earlier described species, ÖPIK referred Tetradella (Beyrichia) 
marchica (KRAUSE), besides the variety angustata, to Tallinnella, without 
defini tely knowing whether the "females" have an anterior so·called brood
pouch . He only says that it " is closely related to Tallinnella dimorpha",  
i .  e .  the genotype ( 1 93 7 , p .  24) .  In fact ,  they are similar, but the greatest 
s imilarity known has reference to the appearance of the velum , which i s  
broad and provided with a broad groave runn ing j ust ins ide its border 
which latter is sharply ra ised into a fairly broad and high ridge . 

SCHMIDT ( 1 94 1 ,  p .  3 8) is of the opinion th at a taxonornie separation 
on accoun t  of the appearance of the velum i s  not possib le ,  and be proposes 
Tallinnella to be rej ected or considered only as a subgenus.  My opinion 
i s  that the appearance of velum is very d istinctive and that i t ,  tagether 
with other characters (L JJ very short, L III and L IV samewhat bulbous 
in the dorsal part) , i s  good evidence for the retention of the genus. The 
genus ma y include the species referred to i t by ÖPIK (cf. above) ; however, 
the variety lata of Tetradella marchica may not belung to Ta/linne/la. 
Tetradella grewingki was by SCHMIDT questioned to be equally entitled as 
Tetradella marchica to be referable to Tallinnella on account of the 
appearance of th e velum ,  but th is may scarcely be tenable , s ince the velum 
is importantly different from that of Tallinnella i n  lacking the sharply 
ra i sed border (the lo bes are als o different) . 

The genus Kiesowia ULRICH and BASSLER may be referable to the 
Tetradella group .  Descriptions and figures are not satisfactorily eluci dating 
for the appearance of  the velate structure, however. Certain species are 
evidently broadly vel ate ; velum of Kiesowia radians (KRAUSE) i s  magni
ficently developed. As regards the species wh ich in  drawings or photographs  
are reproduced as non-velate or as  provided on ly with a narrow velate 
r idge one may in the text find the information that the species cancerned 
is  "very rare and badly preserved" (ÖPIK 1 93 7 , p .  3 2) .  Generally in earl ier 
papers notbing is said about the state of preservation . 

Rigzdella ÖPIK is a genus which is stated to "consist of species with a 
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beyrichoid trilobate val v e  without a spin e o n  the anterior ( = anterior?) 
lo be and with weil developed crests especially on the border of the anterior 
( = posterior) lobe" (ÖPIK I 9 3 7 ,  p. 5 3 ) .  ÖPIK referred to th i s  genus 6 
(possibly 7) species, earlier classed as Steus!ojjia, Tetradella (Beyrichia) or 
Strepu!a. The genotype ( I 93 5 ,  p .  I I) was described as a Steus!ojjia "d is
t inguished from the other species of Steus!ojjia by th e very weil developed 
Beyrichia-Iike trilobation , and the position of the crests . "  

The genotype, originally described a s  Steus!ofjia mitis, is  dissimilar to 
Steus!ojjia mainly in being d istinctly 4-lobate, which is evidently discernible 
in  ÖPIK's elucidating photograph ( 1 93 5 ,  PI .  II ,  Fig.  5) .  It  is d ifferent also 
as regards a seeond character, viz . in  that the anterior of the backward 
runn ing crests belongs to L IV instead of to L III; in  Steuslojjia this crest 
( C  III) runs j ust behind S II and may thus belong to the anterior part of 
the broad postsulcate lobe (which presurnably is created by fus ion of L III 
and L IV) ,  i .  e .  L III. Thirdly, the type is  d ifferent from Steus!ojjia in  
lacking a forwardly directed braoch of the crests. (The sharp rid ge of the 
d istinctly developed L l may not be confused with such a crest . )  

Undoubtedly the type is very interesting  and i t  wi ll possibly take a 
central posit ion in furthcr taxonornie discussions,  hut, for the present ,  I 
am inclined to class i t  as a Tetrade!!a, or as belong ing to a subgenus of 
Tetradella (Rigide/la) . 

Another species referred to Rigidella is that which is represented by 
the specimen figured by KRAUSE I 889,  PI. II ,  Fig. 8 ,  and by h im ca lied 
Beyrichia erratica. It is distinctly 4-lobate. Furtherrnore, the posterior crest 
of L IV may not be homologous to that of Rigidella mztzs : i t  seerns to 
be the dorsal part of the velurn.  I th ink this species is certainly referable  
to Tetrade!!a. 

A third species classed among Rigzdella is Beyric/zia erratica acuta 
KRAUSE which has certain s imi larities to "a  true Steuslojjia" ,  as origi nally 
pointed out by ÖPIK ( 1 93 5 ,  p. I r ) ;  i t  seems to be monosulcate and provided 
with ridges runn ing mainly as those in  .Steuslojjia ( in their detailed arrange
ment not perfectly identical , however) . 

Strepula lineata granulosa STEUSLOFF and Strepula linea/a separata 
STEUSLOFF are normal Steuslofjia species, as far as I can see.  

Strepula beyriclwides ]ONES and HOLL, which by ÖPIK is also referred 
to Rigide/la, is  so primitively figured and insufficiently described that i t  
is scarcely recognizable as  a Rigzdella. By BASSLER and KELLETT ( 1 934) i t  i s  
classed as  a Steuslo.ffia, hut  whether this is correct rnay be questionable .  

Strepula linea/a KRAUSE, finally, is by ÖPIK probably considered a 
Rigzdel!a. The reason for that is d ifficult to understand .  The  p ictured 
specimen is a monosulcate type provided with ridges arranged as in 
Steuslojjia (the h indmost ridge may be disturbed in  its anterior part) 
Most I ikely the species is a Steus!ojjia. 
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From th i s  discussion it may appear that Rigidella is scarcely maintain
able in the extension proposed by ÖriK : as far as I see, most of the 
species referred to it  by ÖriK are Steusloffia. The two remairring species 
(one of them the genotype) ,  which are mutually samewhat equal, though 
most presurnably not conspecific (by SCHMIDT 1 94 1 ,  p. 40 suggested 
conspecific) , are different from the majority just mentioned in being 4-lobate 
and as regards the arrangement of the crests . The crests of L IV (as 
arranged in Rigidella mitis) may be a specific character more than a generic 
one. As anticipated, I am incl ined to consicler the two species mentioned 
as being referable to Tetradella ; Tetradella mitis m ay be classed in a 
monotypic subgenus (Rigidella) . It is astonishing that SCHMIDT ( 1 94 1 ,  
p .  39--40) without di scussion seems to accept the proposals by ÖPIK as 
regards Rigide/la. 

On the relations to the Tetradella group of certain other genera such 
as the following erected by ÖPIK (Pseudostrepula, Polyceratella, Rakverella 
and Ctenonotella), I have not yet a decided opinion,  not having studied 
any specimen referred to them. 

Genus Tetradella ULRICH r8go;  emend. UuucH r8g4. 

Genotyp e. Beyrichia quadrilirata HALL and W HITFIELD I 87 5 .  
Occurrence. Ordovician , Gotlandian (lowermost). 
Diagnosis. To the revised diagnosis by ULRICH ( 1 894) may be added 

that the velate structure, as far as is known , generally forms a broad velum.  
Discussion and remarks. The Tetradella section characterized by 

T. quadrillrata HALL and \N HITFIELD (L l and L III more or less com
pletely d ivided) has been observed only in  America. The European species 
are referable to the T. subquadrans group,  which is far more numerous. 

Among the species referred to Tetradella, several are taxonomically 
u ncerta in .  Reports on the vertical distribution in some cases are certainly 
also not reliable. 

One Devonian species referred to Tetradella ( T.  cicatricosa WARTHIN) 
is by SCHMIDT ( 1 94 1 ,  p .  42)  suggested to be a Dizygopleura. T. calkeri 
(BONNEMA) may be referable to Ogmoopsis n .  gen . T. marchica (KRAUSE) 
has been transferred to Tallinnella. Rigidella mitis ÖPIK, on the other 
hand, may be a Tetradella (cf. above) . 

The uncertainty as regards the vertical distribution is attached to some 
old reports and to species found in drifts. The genotype is thus reported 
from the Middle Ordavieian (Black River Formation), but originally i t  was 
observed in  a Lower Gotlandian formation (the Wayncsville Formation , 
i .  e. Richmond) ; the specimens of these different formations are not  Iikely 
to be conspecific. 
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KAV ( 1 934,  p .  3 39) intended to show that the Middle Ordovician spe

cimens are specifically different from the Richmond ones ; those former were 
called T ellipsilira. T. lunatifera is l ikewise reported from the same very 
different horizons .  Also in  this case, KAV ( 1 934 ,  p .  3 39) is of the opin ion 
that specific d ifferences occur ; the Middle Ordovician type was called 
T. ulricfti. T. complicata (SALTER), which is reported from many localities, 
is  most Iikely erroneously given too wide a vertical d istribution (Llandeil ian 
and Caradoc) . One has certainly believed to have recognized the species 
from more localities than is correct. 

An old report on the recognition of a Portuguese specres in Sweden , 
T. b1tssacensis (JoNEs), is also fairly unreliable. 

Concern ing the North German Geschiebe ostracods, many are not pos
sible to localize stratigraph ically. 

The following survey may give an idea of the distribution of Tetradella, 
though it is im paired with uncertainty as regards the taxonomy of some 
species ; concerning the stratigraphy, the stratum of the holotype is reported 
in case of d ifferent horizons being mentioned. (Revised data from BASSLER 
and KELLETT 1 934, ÖPIK 1 9 3 5  and 1 93 7 , and SCIIMIDT 1 94 1 . ) 

Europe l N. America l 
Gotlandian (lowermost) I '  3 4 
Ordovician, Middle  ! 2  3 I 5 
Ordovician , Lower 6 6 

l l 1 9  l 6 l 2 5  

Remarkably enough, many Lower Ordovician species are reported . They 
originate from England , Estonia ,  Ingermanland, and Norway : 

T. complicata (SALTER) was found in English Llandei l ian ,  thus in  a 
horizon above the so-called Expansus Limestone of Sweden (also reported 
from Caradoc ; cf. above) . 

T. grewing!.:i (BocK) seerus to be the only Tetradella species known 
which has been found in strata corresponding to the Expansus Limestone, 
viz .  from Norway (ÖPIK 1 940, p .  1 39) and from Ingermanland (ÖPIK 1 93 5 ,  
p .  9) ; Ö PIK's uncertainty as regards its strata! position in Ingermanland 
may not be necessary, since, in fact, the strata in  question most certainly 
belong to the Expansus Zone,  accord ing to the Estonian geologist 
V. ]AANUSSON (verbal communication ) . 

' Wenlock,  England ; generic position considered uncertain .  A m ong the Ges(hiebe 
ostracods which may not be more closely datable, 5 are by B ASSLER and KE L LETT 

enumerated as Ordovician and I as Gotlandian.  
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Two species which may be referable to Tetradella (both described by 
ÖPIK) originate from the Eston ian zone B II y, which is  lower than the 
l!.xpansus Limestone :  T. (Rigzdella) milis and T primaria. 

The interna\ mo u id described by BRÖGGER as Beyrichia nana ( I  882 ,  
p .  5 5 ) is Tetradella grewingki. I t is no doubt erroneously reported from a 
very low horizon : the Norwegian Ceratopyge Limestone (i n  reality, almost 
certainly Expansus Slate ; verbal communication by Dr G. HENNINGSMOEN) .  
From the Swedish Ceratopyge Zone is  reported by MOBERG and SEGERBERG 
( I go6, p. 76) one species called Beyrichia nanella which is said to be some
what reminiscent of  Tetradella nana ; its identity is not revealed , however. 

Finally , one additional species seems to occur in the Lower Ordovician , 
i .  e .  that w h ich is represented by the specimen figured by KRAUSE I 889,  
PI . II, Fig. 6,  i .  e .  T. erratica granulosa (KRAUSE I 89 I ) . I t was observed 
in a glauconitic drift boulder. 

The present investigation has brought forth 2 new Lower Ordavieian 
Tetradella species. 

Tetradella grewinki (BocK) . 

P I .  I X ,  Figs.  3 ,  5 - 9, and r 1 .  
Beyriclzia grewingl.:i BocK (BocK I 867 , p .  5 92 ,  and I 86g) . 
Beyrichia erratica var. KRAUSE I 889 (PI . II, Fig. 6) .  
Tetradella grezuingki (BocK) (ÖPIK I 93 5 , p .  9 ,  and I 940, p .  I 39) . 
Beyrichia erratica var. granulosa KRAUSE I 89 I .  

The main part of my specimens referred to the present species are 
represented by interna! moulds. Only a few valves are preserved . Their 
state of preservation is  somewhat different. One or two may be said to 
be fair ly weil preserved , hut the rest are more or less effaced . The 
collection also in cludes some excellent impressions of the carapace. 

In fact, the different states of preservation are eineidating for the 
taxonomy of this species, i n  showing t hat the distinctness of the denticulation 
of the lobes (which is an important character) i s ,  to a certain extent, owing 
to  the degree of  weathering and wear of the  lobes (cf. p .  344) . 

The material also shows real specific variations, which partly are also 
d iscern ible in  interna\ moulds, especially as regards the appearance of L JJ 
and L JJJ. 

Lectotype. The typ e figur ed by Örn< I 93  s ,  PI. II, Figs . I a and I b 
I s  by h im designated lectotype. 

Locality of lectotype. Obuchowo, Wolchow, in Ingermanland .  
stratum of lectotype. Lower Ordavieian : Expansus Zon e (accord ing to 

verbal communication by Mr V. JAANUSSON, cf. p. 34 I ) . 
Present material. 5 val ves, I 5 5  interna\ moulds (several with remains 
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Dimensions. 

l N o .  l L H l D M  l F M l Ve! . l ! � l D t I Vt l I i 
ar. os .  

64 1 1 . 2 I 0.76 ! .07 2 .JO 0.30 Il o.63 o.89 
ar. os.  

643 1 .2 I o.6s 1 .04 2 . 1 4 0 .28 o. s4 0.86 
ar. os .  1 . 2 I 0.64 1 .09 2 . 1 3 - o. s J 0.90 6S 2 
ar. os .  1 . 1 4 0.70 0.97 2 . 2 1 O.JO 0.6 ! o.8 s 6s6 
ar. os .  o.62 0.99 2 .02 - o. s s  0 .88 6so l. I 2 
ar.  os .  

649 l.  l O  o.67 1 .00 2 . 1 2  0 .26 o.6 1 0.9 1 
ar. os.  

6S S 1 .09 0.68 1 .00 2 .04 0.2J Il 0.62 0.92 
ar. os. ! .07 0.66 0·9 S 6S 4 2 .07 O.JO o.62 o .89 
ar. os .  1 .07 0.66 o.8 1 646 2 .09 0.26 0.62 o.89 
ar. os.  ! .07 0.66 0.9S 0 . 2 5  o.62 0.89 640 2 .00 
ar. os .  ! .07 0 .70 0.96 638 2 . ! 8  0 .28  o .6s 0.90 
ar. os .  1 .06 o.69 0.9 1 2 . ! 6  0 .27 o.6s o .86 642 
ar. os.  r . os o.6s 0.94 644 1 .96 O.JO 0.62 0.89 
ar. os .  ! .OS o. s7 0.94 ! . 86 0 . 24 o. s 4 0.89 64S 
ar. os.  0.97 o. s 7 o.84 ! . 8 1  0. 1 7 0· S9 0.87 6s 8 
ar. os .  0·95 0 .59  0 .82 ! . 83 0. 1 7  o.62 0.86 647 
ar. os. 0.94 o. s s  0 .78 ! . 77 - o. s8 o. 83 648 
ar. os .  

639' 0 .9 1 o .6s 0.74 1 .9 1 0 .24 0. 7 1 0.8 1 
ar. os .  0.67 o.6o I . J S l o.6 1 0 .88 6S 7 0-4 1 0. 1 2  
ar. os .  o. s 7 o. s J 0.93 0.08 o. s8 6 5 3  O .JJ 0.93 

M "o l 0.76 1.09 2,30 0.30 l 0.7 1 0.93 

1 .03 0.62 0.90 ! .94 0 .24 1 o.6 1 0 .88 
0.3 3  o.s3 0.93 o.o8 o .s3 o.S r 

Le e t  o- ! . J O 0.70 1 .00 0 . 25  I i 0.64 type " 
2 . 20 0.9 1 

3 o.85  o. s s  0 .7 s ! .60 0 .2 S Il o.6s o.88 

' Spec imen longitudinally depressed . 
• Ö P I K  I 9J S , P I .  I l ,  Fig.  1 a .  
3 Norwegian species (Ö P I K  1 940, PI.  I l ,  F ig .  1 3) .  

0 .2 S 

0 .2J 

-· 

0.26 

-

0.24 

0. 2 1  

0 .28 

0 .24 

0.2J 

0 .26 

0 .2 S 

0 .29 

0.2 J 

0. ! 8  

o .  1 8  

-

0.26 

0. ! 8  

0. 1 4 

0.29 

0.2J 
O.'I 4  

0.23 

0 .29 

F M 
D M  

2 . 1  s 

2 .06 

! . 79 

2 . 28  

2 .04 

2 . 1 2  

! .98 

2 . 1 8  

2 . 58 

2 . 1 0  

2 .27 

2 .37  

2 .09 

! .98 

2 . 1  s 

2 . 29 

2 . 27 

2 . s 8 

2 . 2 S 

I . 7 S 

2.58 

2 . ! 6  
I.7 5 

2 . 20 

2 . 1 4 

I I S 

1 2 S 

I 2 S 

1 20 

I 2 S 

1 20 

1 20 

1 20 

I 2 S 

1 20 

I I S 

1 20 

1 20 

I I S 

I 2 S 

1 20 

1 20 

1 20 

I I O 

! ! O 

1 20 

1 20 

I I S 

3 4 3 

I OS v 
1 r o  M 

1 1 0 M 

1 1 0  I 

T I O M 
! J O M 
1 1 0 M 

r os I 

1 20 I 

r os v 
I OS v 
! J O v 
1 1 0 M (v) 

! J O M 

I OS M 

1 1 0 M 

I I S M 

I I S v 
1 00 M 

r os M 

1 r o  

1 1 0 v 
I 1 0  v 

G 
In specimen N o. ar. os .  6S 1 i t was possible to measure the ra tio 

L
, i t was found to 

be o.84 (in this case the highest lobe i s  included). 



3 4 4  IVAR HESSLAND 

of velum ) , and a few i m pressions,  from 6 localities.  The reason why so 

few valves h ave been preserved is that the granulate carapace surface adheres 

to the rock ; the smooth surface of the i ntemal mould,  on the other han d ,  

easily loosens from t h e  inner s i d e  of  the carapace.  

Dimensions, cf. p.  343 · The inner border of  velum not  always distinctly 

discernible e xtern ally. The i n n er m argin of  the grooved part of  velum is 

considered to b e  the inner p art of  velum. 

Diagnosis. BocK's origi n al diagnos i s ,  w h ich is  quoted by ÖPIK ( r 93 5 ,  
p .  9), may b e  completed i n  a few respects : 

L Il short,  i n  intemal moulds somewhat swollen in the dorsal e n d .  

L III th e high est lob e ;  i n  w e l l  preserved speci mens very sharp-ed ged.  

All th e lobes o n  both sides min utely den ticulate ; denticulation occurs 

somewhat b elow the very edge of th e ridges ; hence,  the denticulation 

appears m ost distinct i n  somewhat effaced specimens (well  preserved spe

cimens may appear n on-denticulate) ; denticulation gen erally best developed 

m L lll, in  other  lobes o ften i ndistinct,  or even not discern ible.  

Outer part o f  velum rad iately wrinkled and finely striate conforming 

to the m argin ; inner (grooved) p art scatteredly granulate.  

Carapace densely gran ulate,  granulation most d ist inct i n  the extralobate 

region ; lo bes and sulci more min utely granulate (granulae often distur bed,  

so that this  region may appear smooth or  sl ightly rugose) ; the extension 

of the granulation best observable i n  impressions being left after the eara

p ace has been dissolved by weath eri n g .  

Maximum length (inclusive of  velum ) I . 6  m m .  

Affinities. Sci-IMIDT's suggestion t h a t  T. grewingki m i g h t  be a Tallinnella 
m ay not be ten able (cf. p .  3 3 8) .  

ÖPIK says t h a t  Beyrichia erratica granulosa KRAUSE is doubtless 

identical with T. grewingki ( r 93 5 ,  p. r o- r  r ) . Whether this is  correct m ay 

be decided first after T. grewingki and KRAUSE's type have been carefully 

revised. But the i d e n tity seems to b e  very probable.  

KRAUSE ' s  typ e  i s  so dissimilar from the specimens figured by ÖPlK 

(which specimens m ay be weathered) and from weathered specimen s among 

th e present o n es that they might be taken for different species.  However, 

i n  the p resent m aterial the differen ces , as regards the app earance o f  the 

lobes,  between well p reserved specimens and weathered ones are so great 

that they might be considered n on-conspecific, uniess intermediate types 

b ad n o t  been observed . 

The lobes of KRAUSE's  typ e  appear non-denticulate ; in this respect 

they are identical with well p reserved speci mens o f  T. grewingki which 

h ave not been w h itened w ith NH4CI.  

So distinct a granulation of sulci  and nodes as i s  figured by KRAUSE 

may not occur in most specimens of  T. grewingki, but I observed that 
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such a granulation really occurs, v iz .  in im pressions of carapaces left after 
the carapaces have been dissolved by weathering (PI. IX, Fig. 8) .  

The ou ter part of ve! u m of KRAUSE's  type is wrinkled; this structure 
is not v isible in ÖPIK's figures, nor is it mentioned in h i s  text, but this is 
a characteristic feature of T grewi11gki. 

The velum of KRAUSE's specimen is narrower than in  T. grewi11gki, and its 
inner section does not seem to be broadly grooved (U-shaped) but V-shaped . 
On the other hand,  the area between this angle and L l, L IV, and the 
r idge connecting these lobes is  broader than in T. grewingki. I th ink that 
these differences are due to a sl ight inaccuracy in the drawing. 

The spines, which i n  KRAUSE's figure are drawn as giving the impres
sion of replacing the anterior and posterior seetio n s of velum, ma y correspond 
to the spiniform structures as seen in the inside of a specimen reproduced 
by ÖPIK ( 193 5. PI. I, Fig. I b) . 

Thus there are many features which favour the idea that Beyricltia 
erratica granulosa KRAUSE is conspecific with Tetradella grewingki (BocK). 

Description (referable to the present specimens) . 
Carapace of fairly !arge size ; whether or not it is equivalved was not 

ascertained , since only separate valves were observed .  
Dorsal margin straight and long ; anterior margin somewhat more curved 

than the posterior ; ventral margin inconsiderably convex. 
Anterodorsal angle somewhat more obtuse than the posteradorsaL 
Sulcate region flattened,  lobes rising steeply over i t ;  area between velum 

and free margin concave. 
Velum broad , inner part forming a broad and fairly shallow groove 

( inner border externally not always d istinctly discernible) , outer part plane 
(anteriorly samewhat convex) and fragile ; along the very edge an extremely 
narrow and slightly raised rim may be visible ; outer part of velum 
radial! y wrinkled and minutely striate, conformin g to the m argin ; inner 
(grooved) part slightly granulate. 

Valves 4-lobate : 
L l very narrow, rather low bu t lon g, extending to dorsal margin ; dorsal 

half straight, ventral curved gently backwards, directly continuing in the 
rid ge connecting L l with L l V. 

S l fairly broad and deep , ventral end tapering .  

L II practical! y straight, narrow, rather h igh bu t fair ly short, extending 
to darsocentral area . 

S Il broad and deep,  darsocentral-central area additionall y slightly but 
distinctly depressed ( =central muscle spot) ; ventral end somewhat narrow
ing and shallowing. 

L III in the dorsal half straight, ventral half curved distinctly backwards ; 
very high and sharp-ridged, base relatively broad, lobe in  transverse section 
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reversed V-formed, dorsal end acute ; lobe Iong, extending to dorsal margin 
(dorsal section successively dropping towards dorsal margin) .  

S III broad bu t fairly shallow ,  ventraJ end tapering. 
L IV narrow and low hut Iong, extending to dorsal margin ; dorsal half 

practically straight, ventraJ curved considerably backwards, continuing in  
the ridge connecting L l and L IV. 

Concern ing the tobes, the character h as to be mentioned that nearly 
all of them are provided with minute rounded denticles on both sides. The 
important fact should be noted that these denticles are situated somewhat 
below the very edge. For this reason they are best discernible in  somewhat 
effaced specimen s ;  i n  perfectly preserved specimens they are sometimes 
easily overlooked . The denticles are generally best developed in L III; they 
do not occur in  interna! moulds. 

Surface granula te; area between the vela te groove and L l, L IV, and 
the connecting ventraJ r idge densely granulate, density diminishing towards 
the velum (surface of velum, cf. above) ; lobes and sulci more minutely 
granulate, granulation often indistinct. 

In in terna] moulds, L l and L IV are indicated as  very low and indis
tinct ridges, most! y scarcely discern ible. Dorsal end of L Il slightly swollen 
( = presulcate node of monosulcate gen era) . The height of L III somewhat 
variable .  The depression of S II distinct (= central muscle spot) ; in  S l 
one mandibular muscle attachment in  the ventraJ part and one an tennal 
m the dorsal part are visible. Surface of interna! moulds smooth . 

Occurrence. Lower Ordovician . 
INGERMANLAND: Expansus Zone (cf. above : stratum of  lectotype) ; the 

species not observed in  Estonia ,  a cc .  to ÖPIK I 93 5 ,  p .  I O. 
NOR WAV: Expansus Slate (ÖPIK I 940, p .  I 39) . 
NORTI-I GERMAN GESCHIEBE : (Beyrichia erratica granulosa KRAUSE) : 

the specimen pictured by KRAUSE I 889, PI. II, Fig. 6, originates from a 
grey glauconitic drift boulder (KR AUSE I 889, p .  I 9) . 

SWEDEN: upper part of stratum R l and lower part of stratum G (from 
about 0.2 m below R I/G to about 1 .4 m above this boundary) at Stenberg, 
Leskusänget, Granmor, Rävanäs, Röj eråsvägen , and Gulleråsen ,  i n  Dale
carl ia ,  Sweden . 

Tetradella lanceolata n .  sp .  
PI. IX, Figs. 1 0, 1 3 , 1 7 , and 20. 

Derivation of name. lanceolata alludes to the lanceolate outline of L Il. 
Holotype. The type shown in PI . IX, Fig. I O  is  holotype (P. l. U. No. 

ar. os. 66o) . 
Locality of holotype. Stenberg, in  Dalecarl ia ,  Sweden.  
Stratum of holotype. Lower Ordavieian : lower part of stratum G (about 

0.6 m above R J/G) . 
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Material . IO valves from 3 localities. 

No. l L l H IDMI FMI 
ar. os. 

0.97 o. s 8  o.8o !.79 
66 r 

ar. os. 
662 

0.9 1 o. s6  0.76 1 . 70 

ar. os.  
66J 

0.9 1 o. s8  0.72 r . 8 r  

ar. os .  
0.86 

66o 
OSI 0 .69 I.63 

ar. os .  
o.8J o. s r  o.6J r.6o 66s 

ar. os.  
o.8 r 

682 
0-48 0.67 !.49 

ar. os. 
67J 

0.7 1 0-42 0 . 59  l.2J 

o . s 8  o.So t.St Me an o.86 0. 5 2 0.69 !.6 1 

0 , 4 2 0 -59 !. 49 

Dimensions. 

Ve!. Il H 
L 

- l o.6o 

o. 1 s i ! o.62 

0.!6 1 1 0.64 

O.II !l 059 

- !i o.6 r  

0.09 1 ! 0-59  

- l! 0.59 

O. I 6 1 1  0 .64 

o. I J I : o.6I 

o.oy ! 0.59 

l D M l Ve l. l F M l l l Re-L l L D M 1\ ant 1\ post 
mark 

l 
o.8J - 2 . 24 1 20 I I 5 v 

o.84 0. 1 7 2 . 24 !JO !lO v 

0.79 0. 1 7 2 . 5 2  !JO IIS v 

o.8o O.I3 236 I25 II5 v 

0.76 - 2 . 5 4 1 2 5  II5 v 

o.8J O. II 2 . 22  1 2 5  I I 5 v 

o.8J - 2.08 1 2 5  IIO v 

o.8 4 Q. I] 2 .52 

o.8 1 O. I 5 2 .JI 1 2 5  1 1 5 

0· 7 9 O. I I  2.22 

Diagnosis. Tetradel/a of fair ly small si z e ;  4-lobate, all lo bes sharply 
ridged, L I and L IV very narrow, connected by a narrow and sharp ridge, 
in  old specimens also j oined by a narrow and sharp crest running along 
dorsal margin ,  outline of L II lanceolate ; velum moderately broad ; surface 
(except mainly velum ,  S II, and S III) tenuously but very distinctly reticu
late (velum minutely striate Conform ing to the margin ,  S II smooth , S III 
very indistinctly reticulate) . 

Affinities. The species is somewhat reminiscent of Tetradella teres n .  sp .  
which appears in  about the same horizon and which is reticulate l ike the 
present species. They are different, the lobes of the present species being 
sharply ridged but those of T. teres bein g rounded ; in adult specimens 
of T. teres the lobes are more acute than in younger stages but not sharp
edged as in T. /anceo/ata; furthermore, L I and L IV of T. teres are not 
connected by a ventraJ ridge like in T. /anceo/ata. 

Description.  Carapace of fair! y small size; w hether or not i t is equi
valved was not determinable, since only separate valves were observed. 

Dorsal margin straight and Ion g ;  anterior and posterior margins regularly 
and about equally rounded (the anterior may be slightly more convex) ; 
ventraJ margin moderately convex. 

Anterodorsal angle nearly equal to the posterodorsal , or inconsiderably 
more obtuse. 

Velum moderately broad, in all its breadth extremely finely striate, 
conforming to the margin .  
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Valves 4-lobate : 
L l  narrow, sharp-edged and Iong,  extending to dorsal margin ; dorsal 

half practically straight ,  ventraJ curved forward , continuing directly in the 
ridge connecting L l with L IV. 

S l fair ly n arrow and shallow ; practically straight .  
L Il lanceolate in outline,  broadest in the dorsocentral-central section , 

where it is also highest ; the tapering  and lowering dorsal end extending 
to dorsal area (not exactly extending to dorsal margin ) ;  the tapering ven
traJ end rather Iong ; the lobe straight, except the very ventraJ end which 
is curved backwards in  j oining the ridge connecting L l and L IV; the 
ridge of the lobe is sharp, especially that of  the n arrow ventraJ part. 

S Il broad and deep, breadth increasing in  dorsal direction , depth 
greatest in the dorsocentral-central section (central muscle spot) ; slightly 
curved backwards. 

L III broad , h igh , sharp-ridged , and Iong, extending practically to dor
sal margin ,  dorsal end lowering and acute ; curved backwards, ventraJ half 
more curved than dorsal . 

Slll fairly broad and deep, curved backwards .  
L IV fairly broad, rather high , sharp-ridged, and Iong (extending to 

dorsal margin) ,  dorsal end acute ; widely cu rved backwards .  
Area between the i nner margin of velum and the ridge formed by L I, 

L IV, and the connecting ventraJ ridge fairly broad and rather steeply 
sloping.  

Surface, except velum (cf. above), S Il , and S III, tenuously but distinctly 
reticulate ; S Il smooth , and S III indistinctly reticulate (practically smooth) .  

Occurrence. Lower Ordovician : lower part of stratum G (about 0-4-
o.6 m above R l/G) at Stenberg, Leskusänget, and Gulleråsen , in Dalecarli a ,  
Sweden . 

Tetradella teres n .  sp .  
PI. IX, Figs. 1 2, r 4- r 6, r 8 , and r g. 

Derivation of name. teres alludes to the rounded appearance of the 
ca ra pace.  

Holotype. The type shown i n  PI .  IX, Fig.  I 5 is holotype (P. I .  U. No. 
ar. os .  686) .  

Locality of holotype. Stenberg, in  Dalecarlia ,  Sweden . 
Stratum of holotype. Lower Ordavieian : lower part of stratum G 

(about 0.6 m above R l/G). 
Material. I 24 valves and interna! moulds from 3 localities. 
Diagnosis. Tetradella of fair! y small si z e; 4-lobate, lo bes flatten ed or 

gently rounded in transverse section , L Il distinctively bulbous ; velum 
rather narrow ; surface distinctly reticulate, except velurn which is rninutely 
striate conforrning to the rnargin. 



No. l L 

ar. os .  l 8 689 l 1.0 
ar. os. 69I I.05 
ar. os. 65I 1.05 
ar. os. 68o 0.99 
ar. os. 688 0.93 
ar. os. 686 0. 9f 

ar. os .  0.84 684 
ar. os .  o.83 674 
ar. os . o.8I 694 
ar. os .  o.8I 690 
ar. os .  o.8o 692 
ar. os. 676 0.79 
ar. os. 0.78 672 
ar. os. 0.76 670 
ar. os. 666 0-74 
ar. os. 682 0.73 
ar. os. 0.67 687 
ar. os. o.67 683 
ar. os. 0.65 669 
ar. os. 0.63 668 
ar. os. o.6o 67I 
ar. os. 693 0.59 
ar. os .  0.58 l 68I 
ar. os. 0.56 685 
ar. os. 0.54 677 
ar. os. 678 0-54 
ar. os .  0.54 679 
ar. os. o. s! 667 
ar. os .  675 0.51 
ar. os . 

6gs 0-44 
Mean 0.73 

l 
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H l G 

0.58 0.44 
o.6o -
0.58 0-42 
0.58 -
0.52 0-42 
0-53 042 

0.53 -
0-49 0.35 
0.5I -

0-47 -

0-48 -

0-49 -
0.52 -
0-48 0-45 
0-48 -
0-44 -

0-42 -
0-44 -
0.38 -
0.4I -

0-40 -

0.36 -
0.35 -
0.38 -
0.34 -
0-35 -
0.33 -
0-35 -
0.35 -
0.28 -

o.6o 0 ,4 5  0-45 0-39 
0.28 0 . 28 

Dimensions. 

IDMIFM,Vel.l! H -
L 

0.88 2.02 
o.88 1.86 
0.83 1.96 
0.79 1.86 
0.78 1.63 
0. 70 I.6J 

0.65 1.63 
0.70 J. 5 I 
o.65 1.60 
0.65 1.49 
0.70 1.42 
0.65 1.49 
o.67 1.53 
0.63 1.56 
o.63 1.39 
o.63 1.36 
0.58 1.23 
0.56 1.35 
0.58 J.I6 
0-54 1.2I 

0.52 J.I6 
0.52 1.14 
o.5I 1.05 
0-47 1.14 
0-47 0.95 
0.48 1.05 
0-49 1.02 
0-44 1.02 
0-44 0.95 
0.38 o.81 

o . 8 8  2.02 o.6I 1.37 
0.38 o.St 

i - l 0 54 
O.I2 0.57 
- I i 0.55 

' O. II' 0.59 
- 0.56 
- 0-58 

O.IO 0.63 
- 0-59 

o.o8 0.63 
0.11 0.58 
O. IO o.6o 
O.I2 0.62 
o.o9l 0.65 

l 0.63 -
! O.II ! l l o.6o 

0.08 0.59 
o. i o o.63 
0.08 0.66 
- 0.59 

0.07 o.65 
o.o8 0.67 

i o.6I -
- i o.6o 

0.07 0.68 
o.o3! o.63 

' 0.03' 0.65 
0.05 o.6I 
- o.69 

l r 0.03 \ o.69 
- j o.63 
O.I2 1 1 o . 6g o.o8JJ o.62 
O.OJ O. !i4 

l G 

L 

0-4I 
-

0-40 
-

0.44 
0-46 

-

0-42 
-
-
-
-
-

0-46 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
0 . 46 0-43 
0.40 

l D M l F M l Ve!. l l l Re-
�J D M � 1\ ant i /\ post 

mark 

o.8I 2.29 - I30 I20 M 
0.84 2. I I O. I I I25 IIO M (v) 
0.79 2.36 - I35 I20 M 
o.8o 2-35 0.11 I30 l I 5 M 
0.84 2.09 - 130 110 M(v) 
0. 77 2.J2 - IJ5 II5 v 
o. n 2.50 O.I2 I25 115 M 
0.84 2.I6 - I30 110 M 

o.8o 2-46 o.Io I25 115 v 
o.8o 2.29 O.I4 I25 I20 M 
0.87 2.03 O.I3 I25 110 M(v1 
0.82 2.29 O.I5 I35 115 M(v) 
0.87 2.28 0.13 I20 IIO M 
o.83 2-47 -- I25 l I 5 M(v) 
o.85 2.2I O.I5 I20 110 v 
o.86 2.I6 0.11 I20 1 10 M 
o.87 2.12 O.I5 120 IIO v 
0.83 2-4I O.I2 I25 I I 5 l v 
o.89 2.00 - I25 110 v 
0.86 2.24 o. I I 125 115 v 
0.87 2.23 O.I3 I20 110 M(v) 
0.88 2.I9 - I25 110 v 

l 0.88 2.06 - 120 IIO M 

o.84 2-43 0.1'2 I25 105 v 
0.87 2.02 0.06 I I 5 105 v 

o.89 2.I9 0.06 I 10 110 v 
0.9I 2.08 0.09 I25 105 v 
0.86 2.32 0.04 115 I05 M l 0.86 2.I6 - 110 110 M 
0.86 2.I9 - l 125 I 10 l M 

0 . 9 1  2 . 5{ o.r s l o.84 2.24 O. II I20 110 
0 . 76 2 . 00 0-04 -- ·---- -------------------- -··- --- ·-- ---
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Affinities. This species is not a typical Tetradella , since a distinct 
longitudinal ventraJ rid ge connecting L I and L IV is not usually developed ; 
an incomplete and indistinct ridge may be discern ible in adult specimens ,  
hut in young stages there is no ridge. Distinctive for the species is the 
fact that L II and L III are ventrally connected by a fairly distinct U-shaped 
ridge. In this respect and as regards the appearance of the lobes for the 
rest (especially in larva] stages) the species is otherwise samewhat remi
niscent of Dizygopleura ULRICH and BASSLER .  

On account of  the  reticulation , the  species is reminiscent of Tetradella 
lanuolata n .  sp . ; differentiating features mentioned on p .  347· 

Interna! moulds of adult specimens are rather similar to those of  Tetra 
della grewingki. The moulds are different mainly as regards the lobes . The 
most d istinctive feature is  the fact that L II of the present species is more 
bulbous than that of T. grewingki. Furthermore, L III i s  lower and less 
sharp·edged , and L I and L IV are provided with low and narrow bu t 
fairly distinct ridges, which is not the case in T grewingki. 

Description. Carapace fairly small, whether or not i t  is equivalved is 
not known , s ince only separate valves were observed . 

Dorsal margin straight and Iong ; anterior margin samewhat more con
vex than the posterior ; ventraJ margin moderately convex. 

Anteradarsal angle samewhat more obtuse than the posteradorsaL 
Sulcate region moderately arehed (young stages appear more regularly 

areh ed since the lobes are lower, and sulci are proportionally shallower 
and narrower t ban in ad u l t specimens and in late stages) ; area between 
velum and free margin rather narrow and straight or sligbtly concave ;  
posterior seetian straight and very gently sloping ;  a low ridge runs near 
the free margin .  

Velum moderately broad o r  rather narrow, plane ,  and  d irected outwards ; 
minutely striate conforming to the margin .  

Valves 4-lobate : 
L I lo w and broad ; its posterior margin samewhat edged ( in ad u l t speci

mens slightly ridged) , lobe curved gently forwards ;  surface slightly arehed 
and regularly sloping forwards from the posterior margin of the lobe. 

S I narrow, sh allow, and fairly short ,  extending from central-centroven
tral to dorsal area ; curved forwards ; in young larva] stages the sulcus may 
be indistinct .  

L II elongate and bulbous, practically straight, dorsal end rounded anJ 
extending to dorsal area, ventraJ end tapering and continuing in a narrow 
and low ridge seen to run round the ventral end of S II; in  certain adult 
specimens a low and indistinct dorsoventral ridge along its h ighest part 
may be developed.  

S II broad, deep (deepest in  the central area= central muscle spot) and 
fairly short ,  extending from centroventraJ to dorsal area ,  ventraJ end dis -



LOWER ORDO VTCTAN OSTR ... CODS OF THE STTJAN DTSTRTCT 

tinctly l imited by the low ridge connecting L Il and L III; curved, or 
( in adult specimens) i n  the central area slightly genicu late backwards. 

L III broad (for the most part equally broad in all its extension) and 
flattened (in late larva! stages nearly flat, anterior and posterior margins 
sharply an gled; in  adult specimens more arched , anterior and posterior 
margins rounded , sometimes in adult specimens a low ridge runs along 
the posterior margin); the lobe is fairly Iong, extending from centroventraJ 
to dorsal area (dorsal end rounded); the lobe curved backwards; j oined 
with L Il by a low U-shaped ridge running j ust ventraJ to S Il. 

S III i n  adult specimens fairly broad and deep ( in larva! stages nar
rower and shallower ; i n  very young stages scarcely discern ible or not de
veloped) , rather Iong, extending from centroventraJ to dorsal area (in larva) 
stages shorter) , curved backwards, ventraJ end tapering.  

L IV broad and flattened (slightly more arehed in  adult specimens than 
in larvae), gently sloping from its anterior margin (which is rather d istinctly 
angled) to the velum . 

Area between the lobes and the inner margin of velum rather broad 
and fairly gently sloping .  

Surface, except mainly the bulbous part  o f  L Il, sulc i  and velum, dis
tinctly reticulate (bulbous  part of  L Il and the sulci smooth; velum cf. 
above) . 

All stages of  interna! moulds characterized by the fact that L Il is bulb
ous; in interna! moulds of adult specimens, L l and L IV are marked by low 
ridges, one running along the posterior margin of L l and another along 
anterior margin of L IV; i n  mo u ids of you ng s tages , S l and S III are 
indistinct or not developed at all; surface of interna) moulds smooth . 

Notes on the larval development. The present species is represented 
by a sequence il lustrating fairly weil the changes in appearance of  the eara
pace during a great part of the larva) development .  

L Il is distinctly bulbous in  al l  stages w h ich is a characteristic feature 
of T. teres. S l and S III are not  discern ible at all in very young stages 
(such stages might erroneously be taken for young Ctenmtoma or Eup ri
mitia); i n  samewhat later stages, S l and S III are developed in  the dorsal 
part, and in late larva! stages and adults they are fairly Iong, extending 
ventrally to the central and centroventraJ areas. 

Distinguishing for the larval development of the species is further that 
in young and moderately young stages the valves appear more regularly 
arehed (cf. p. 3 50) ; on the other hand,  during the latest stages the separate 
lobes have been more rounded in transverse section .  

The dorsal margin is proportionally longer than i n  late larva! stages 
and adult specimens, and the anterodorsal angle seems to grow sligh tly 
more obtuse during the larva! development. Velum seems to be propor
tionally narrower i n  very young stages than in later ones. 
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Occurrence. Lower Ordavieian : lower part of stratum G (about o .6-
o.8  m above R l/G) at Stenberg, Leskusänget, and Granmor, in Dalecar! ia ,  
Sweden . 

Survey of the dimensions of Tetradella. 

The following mean dimensi onal data may be rather representative, 
s ince fairly many specimens were measured. 

It appears that T. grezuingki is larger than the two other species , further
more ,  that its dorsal margin is  proportionally longer, and the velum pro
portionally broader .  

Proportional height and proportional length of free margin are, on the 
average, remarkably coincident in the three species . 

- - ·· 

l l l l l Il H l l D M l F M l V el. l l Num-1 G 
ber 

L ,  H G DM F M I Vel. J L - -- --· - l 1\ an t 1\ post 
l L L l DM L 1 

' T J:rewingki 20 !.OJ 0.62 -- 0.90 1 1.94 0.24 1 1 o.61 - o.88 2.20 0.2J 120 110 
T. lanceolata 7 o.86 0.52 - 0.69 !.61 o.IJ I I o.61 - o.81 2.JI 0.15 125 115 

T. teres JO 0.]3 0-45 O.J9 0.61 !.37 0.08 1 0.62 0.4J o.84 2.24 0.11 120 110 
M e  an l 0.61 l 0-43 1 0.84 [ 2.25 1 0.16 1 120 l 110 

l 

Group C (Steuslojfia group). 

To this group I refer, for the present, only the genus Steusloffia, which 
shows affinities to the Tetradella group .  Very l ikely, the genera Piretella Örm:, 
Hesperidella ÖPIK, and possibly Pseudostrepula ÖPIK are also referable to the 
present group. The group may thus earrespond to the family Piretellidae ÖPIK. 

Genus Steusloffia ULRICH and BAssLER rgo8. 
Genotype. Beyricftia costata LINNARSSON 1 869 (cf. THORSLUND 1 940, 

p. 1 76) . 
Occurrence. Ordovician ,  Gotlandian . 
Diagnosis. Monosulcate ostracods; length about (o.s)-r.o-2 .6  mm; 

sulcus (S II) generally broad and deep; often a fair! y shallow and narrow 
furrow occurs j ust in front of the presulcate node (this furrow certainly 
corresponding to S I); presulcate node generally !arge and prominent; one 
node also may occur in the anterodorsal corner and another j ust posterior 
to the ventral end of the sulcus; narrow crests run over the surface; one (C J) 
in front of the furrow w h ich ma y earrespond to S J, sometimes a seeond (C If) 
dorsoventral ly traversing the presulcate n ode, a t h ird (C III) generally just 
posterior to S II, and a fourth (C IV) somewhat beh ind  C III; the crests 
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are j oined in the area j ust ventraJ to the sulcus (in young stages the crests 
are indistinct or not developed ; in adult specimens there is usually also a 
ridge running along the dorsal margin ,  connecting dorsal ends of  the crest) ; 
velum seems generally to occur, being, as a rule, fairly broad ; surface granulate, 
or (as seems to have been observed in one case) smooth .  

Discussion and remarks. The taxonornie position of Steuslifjia has been 
discussed (cf. SCHMIDT I 94 I ,  p .  sr) and i t  \Vas pointed out by SCHMIDT 
that i t  is difficult to make a decision in  this question .  He proposed to class 
the genus in  a group of Drepanell idae, which be considered related to 
Hollin idae. I propose to class Steuslo fjia in Hollinidae, more closely in 
Tetradell inae. 

There are many affinities between the Steuslojjia group and the other 
groups of Tetradell inae .  It i s  true that Steuslo jjia is monosulcate (S Il) ,  but 
S l is most often clearly traceable .  Correspondence to S III does not seem 
to occur, but this may be parallel to the phenomenon which appears in the 
C eratopsis group of Tetradell inae, v iz .  that in several species, S III is poorly 
developed or not developed at all. The arrangement of the crests points to 
an original quadrilobation .  This is demonstrated by ÖPIK's clear reproductian 
of, among others, Steuslo fjia rigida ÖPIK ( I 937, PI. IV, Fig. I ) : one crest (C l) 
runs j ust in  front of the furrow which may earrespond to S l (this crest 
certainly indicates L 1), another (C Il) traverses in dorsoventral direction the 
presulcate nod e (=L Il), the third crest, C III (running j ust posterior to S Il) , 
ma y indicate L III, and the hindmost (C IV ) ma y earrespond to L IV. 

The vela te structure of  Steuslo fjia has not been studied very mu ch : 
several side view pictures were published earlier but only two ventral side 
pictures seem to have been reproduced, v iz .  of Steuslo fjia lineata var. separata 
STEUSLOFF (STEUSLOFF I 894, PI. L VIII, Fig. 2 3) and of Steuslojjia rigzda 
ÖPIK (ÖPIK 1937. PI . XII, Fig. 9). 

From the side v iews of many species i t  appears that the valves are 
surrounded by a broad velum (cf. p ictures in ÖPIK I 937 ) . I made the 
corresponding observation in adult specimens of the present material; in young 
stages the velum is narrower and may appropriately be termed a velate ridge. 

SCHMIDT states in  the diagnosis of  Drepanellidae that a real velum is not 
developed i n  this family, to which he referred Steuslo fjia. In the diagnosis 
of the subfamily Basslerati inae, where he ranged Steuslo fjia, SCHMIDT says 
that on the Umbiegungskante , there runs a th in  crest. However, this crest is 
not situated on the Umbiegungskante : i n  my opinion , the Umbiegungskante 
earresponds to the flexure which is discernible dorsal to and parallel to the 
longitudinal ventral crest. This flexure is more distinct in  young stages than 
in later ones (cf. PI . X,  Figs. I b and 6). In fact, the crest is s ituated in a 
position corresponding to the velum of  Tetradella , and there may be no 
reason to consicler i t  anyth ing but a real velum. 

From the above discussion on the arrangement of  the crests , and the 
23-48705 Bull. o f  Geol. Vol. XXXIII 



3 54 IVAR H ESSLAND 

appearance of the velate structure and the ventral area it appears that 
Steuslo ffia may be referred to Tetradell inae. 

Concerning the crests , it has been observed that they are differently 
developed with in the same species. This may be due to different states of 
preservation , as mentioned by THORSLUND ( I 940, p. I 78) ,  bu t  also to the 
fact that the crests were increasing in size and distinctness during the 
ontogenesis (cf. TIIORSLUND I 940 , p. I 77) . This a lso appears from the present 
material ; in very young stages there are even no crests at all (PI. X, Figs. 
I and 6). In old specimens the crests have grown high and their dorsal ends 
have generally been j oined by a crest running along the dorsal margin. 
Crests of the latter kind do not occur in Steusloffia alone, however. They 
may also be observed in Tetradella, for instance in  T. lanceolata n .  sp . (PI. IX, 
Fig . I 3), and in two Tetradella specimens figured by KRAUSE ( I 889,  PI . II, Figs. 
7 and 8) ; such extra deposits of calcium carbonate likewise occur in  old 
specimens of molluscs and brachiopods. ÖPIK's statement that the crests 
have no correspond ing markings in interna! moulds is in most cases correct, 
but low ridges may sometimes be discerned (PI . X,  Fig. 5 ) .  

Steuslo ffia was referred by  ÖPIK t o  the family Piretel l idae ÖPIK which , 
except for Steuslo ffia and Strepula ]mms and HOLL,  i ncludes 4 genera 
erected by him ( I 937, p. 47) . Among them is Rigidella, which may not have 
the w ide range proposed by ÖPIK: most of the species referred to i t ma y 
be Steuslo ffia, and Rigidella itself may be a monotypic subgenus of Tetradella 
(cf. p .  339 f. ). 

After ÖPIK's now mentioned revision ( 1 937) , only 5 of the Steuslo ffia 
species enumerated by BASSLER and KELLETT ( 1 934) should belong to 
Steuslo ffia. But, as stated ,  I think that the maj ority of the species classed 
as Rigidella i n  fact belong to Steusloffia. ÖPIK h imself added 3 new 
Steuslo ffia species. 

The following survey may give an idea of the distribution of Steuslo ffia 
(revised data from BASSLER and KELLETT 1 934, ÖPIK 1 937 and THORSLUND 
1 940) : 

Europe 

Gotlandian 

Ordavieian II 

12 

It is noteworthy that Steuslo ffia does not seem to occur in America.  
The identity of the Gotlandian species (Strepula beyricho tdes ]ONES and 

HOLL from the Wenlock, England) is uncertain (cf. p .  339). The statement by 
BASSLER and KELLETT that another species, S. simplex (KRAUSE) , should be 
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Gotlandian is wrong. Thus, the occurrence of Steuslo fjia in Gotland ian is 
very uncerta in .  

Only 4 of the Ordavieian species originate from bed-rocks, v iz .  those 
described by ÖPIK 1 93 7  (Eston ia) and the genotype (THORSLUND 1 940, 
p .  r 7 8 :  Sweden) ; they are all Middle Ordovician . The remain ing Ordavieian 
species were found in North German drifts. Not unl ikely, some of  them are 
Lower Ordovician . 

In the present paper two Lower Ordavieian Steusloffia species are 
presented .  

Steusloffta polynodulifera n .  sp.  
PI. X ,  Figs. 1 -7 .  

This species is different from the other species represented in the strata! 
sequence investigated , viz .  as regards the vertical distribution. The other 
species occur i n  one, as a rule, restricted horizon, but this one was found 
in  two d ifferent horizons (cf. discussion below). 

Derivation of name. polynodulifera alludes to the fact that the surface 
is crowded with minute nodules. 

Holotype. The type shown in PI .  X,  Fig. 2 i s  holotype (P. I .  U. No. 
ar . os. 699) . 

Locality of holotype. Gulleråsen ,  in Dalecarlia, Sweden . 
stratum of holotype. Lower Ordavieian: lower part of stratum G (about 

0. 5 m above R 1/G) . 
Material . r carapace, and 97 valves and interna! moulds from 8 localit ies 

(9 from lower part of stratum G; 89 from upper part of stratum G and lower 
part of stratum R Il). 

Diagnosis. Steuslo fjia of moderate or fairly !arge size ; sulcus deep and 
Iong ; presulcate node !arge, in  transverse section rounded and dorsoventrally 
e longate ; surface crests jo in ed d orsall y ,  dorsal ends of C l and C Il i n  ad u l t 
specimens declining backwards {that of C III continning i n  the velum); 
(crests in young stages poorly or not developed , in adult specimens h igh 
but thin and fragile) ; velum fragile and broad, d irected outwards ; area be
tween velum and free margin rather broad ; surface crowded with small  nodules. 

Affinities. The species may be closely related to Steuslofjia lilzeata 
(KRAUSE) var. granulosa STEUSLOFF (STEUSLOFF 1 894, PI . LVIII, Fig. 22 ) , 
but they may not be conspecific. Since the description of STEUSLOFF's species 
is very in complete, and the drawing appears to be fairly schematic ,  one feels 
somewhat uncertain as regards its real appearance. 

Judging from STEUSLOFF' s  drawing, his species is  much more sparsely 
granulate, but in the text the surface is said to be densely granulate. 
According to the text, the species may thus be fairly similar to the present 
one as regards the surface. However, they seem to be distinctly different 
concerning the appearance of velum which in  STEUSLOFF's  species is  said to 
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Dimensions. 
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be provided with radial ridges continuing outside the edge of the velum as 
fine spines; such structures were not observed in an y of the present specimens. 
Moreover, the presulcate node of STEUSLOFF's  species seems to be smaller, 
and j udging by the drawing, the appearance of the dorsal ends of the crests 
are different from those of my specimens (whether the drawing correctly 
reproduces their appearance may be questionable, however) . At any rate, the 
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characteristic appearance of the velum i s  a feature differentiating Steuslojjia 
li1zeata var. granulosa from the present species. 

Description. Carapace of moderate or fai rly !arge size, practically 
equ ivalved. 

Dorsal margin straight and Iong ; anterior and posterior margins about 
equally round ed,  or the anterior sl ightly mo re curved ; ventraJ margin mod
erately or fairly l itt le convex. 

Anterodorsal angle sl ightly more obtuse than the posteradorsaL 
Sulcate region considerably gibbous, the postsulcate region (especi ally its 

anteroventraJ part) more than the p resulcate : area between ve!  u m and free 
margin rather broad , outer part practically straight, i nner part slightly concave; 
a narrow and rather low but disti nct ridge (di rected outwards) runs j ust 
along the free margin (the ridge best developed in the right valve) . 

Velum i n  adult specimens and late larval stages fairly broad , but th i n  
and  fragi le, therefore, often broken ; anterior e nd  sometimes no t  ex  act! y 
extending to the anterodorsal corner, median part of posterior section often 
low, posteradorsal end continuing in the backwardly directed dorsal extension 
of C III; velum d irected outwards .  In young stages velum i s  poorly developed , 
occurring only as a low ridge. 

Sulcus (S II) deep (a small but fai rly dist inct depression j ust behind the 
middle of the presulcate node = central muscle spot) and broad (broader i n  
t h e  dorsal half, i n  some !arge specimens t h e  ventraJ half i s  as broad as the 
dorsal) ; i t extends ventrally to centroventraJ area, and i s  curved backwards. 

Just i n  front of the presulcate node i s  a narrow and shallow furrow 
(sl ightly curved forwards) w h ich certainly earresponds to S I. Traces of 
S III could not be observed . 

Presulcate node !arge ,  extending over darsocentral and central areas ,  i n  
transverse section rounded , outl ine dorsoventrally ovate ; i n  a few specimens 
one may discern traces of a very low and ind istinct r idge traversing in 
dorsoventral d irect ion . 

Another node occurs i n  the ventraJ part of the area between C III and 
C IV; i t  i s  small and externally often not very d istinct so i t  may be overlooked, 
but i n  in terna! moulds i t  i s  generally prominent (situated on the h ighest point 
of  the mould) . 

A th ird , small and low node situated i n  the anterodorsal corner was 
observed in one specimen from the lower part of stratum G (the holotype). 

Surface crests are th in and fragi le ,  meeting j ust posterior to the ventraJ 
end of sulcus ; they are developed i n  the following way : 

C I forms a wide curve d irected forwards ,  runn ing j ust i n  front of  the 
furrow corresponding to S I; i ts dorsal end decl ines backwards following 
the dorsal margin ( i n  some cases i t  extends to the dorsal end of C III). 

C II sometimes traceable as an ind istinct r idge traversing the presulcate 
node in dorsoventral d i rect ion.  
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C III runs j ust along the edge of the posterior margin of S Il forming 
a slight backward curve; dorsal end declined backwards (sometimes continuing 
in the velum) . 

C IV forms a wide backward curve enclosing the postsulcate node ; 
generally it extends to darsocentral area (not observed to reach the backward 
decl ined dorsal end of C 111) .  

In young stages the crests are  poorly developed , or not developed at  al l .  
In intemal moulds there are ,  as a rule, no ridges corresponding to  th e 

surface crests; in a few cases such ridges were observed , however. 
Surface for the greater part crowded with small but very distinct nodules 

situated l ike knots in  a reticulum (sulcus smooth , except in  dorsal and ventraJ 
end s, wh ich, l ike the presulcate nod e ,  are min utely an d indistinctly granula te) ; 
area between velum and free margin i n  the ventraJ section minutely striate 
conforming to the margin ,  or smooth (anterior sections sparsely and finely 
granulate) . 

Notes on the larva! development. Very young stages are dissimilar 
from later stages and adult specimens in  lacking surface crests ; their identity 
i s  certain, however, since a fai rly Iong sequence of ontogeneti c stages was 
observed.  

From this sequence it  appears that the crests (as wei l  as the velum) grew 
h igher during the ontogenetic development, and that the backwardly directed 
dorsal extensions of C l and C III appeared in late larva! stages and in adult 
specimens.  Furthermore, the dorsal margin  seerus to be proportionally longer,  
and the anterodorsal angle somewhat less obtuse in  very young stages than 
in  later ones. 

The surface nodulation is very s imilar in  all stages examined, and the 
small postsulcate node was observed even in  the youngest stages . 

Occurrence. Lower Ordavieian: lower part of stratum G (from j ust above 
R Ii G to a bo ut I .  I m a bo ve this boundary); upper part of stratum G and 
ower part of stratum R Il (from about 1 .5 m below G/R Il to about 1 .0 m 

a bo ve th is boundary ; on e single specimen about I. 5 m below GIR Il) at 
Guller åsen ,  Stenberg, Leskusänget ,  Rävanäs, Silverberg II , Bom-Dådran , 
Röj eråsvägen , and Silverberg (sample 1), in Dalecarlia ,  Sweden . 

Discussion.  The vertical distr ibution of this species is different from 
those of the other ostracodal species observed dur ing  this investigation , which 
occur in  a generally restricted horizon. The maj ority of the present species 
occur in  the lowermost part of stratum R II, one single and obviously occasion al 
specimen was found a bo ut I .  5 m be lo w GIR Il, bu t in the lower part of 
stratum G a real popu lation (though few in n u mber) has been embedded . 

Th e specimens from the lower part of stratum G have the characteristic 
surface nodulation of S. polynodulifera and the same arrangement of th e 
crests, so the specific identity may be fairly certain ,  as far as I can see. 
On ly on e sl ig h t d ifference was observed: in on e specimen from the lower 
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horizon (the holotype) there i s  a small node i n  the anterodorsal corner, but 
such a node was not observed in  the specimens from the h igher borizon . 
Whether this node is characteristic of all specimens of  the low horizon 
was not determinable, since this part of the carapace was damaged in  the 
other specimens. The permanence of the presulcate node has been questioned 
by TI-IORSLUND ( 1 940,  p .  1 7 8); i n  the present case, this character may not 
be of specific value. 

The vertical d istribution of this species may be explained in  the follow
ing way : 

The species probably required such ecological conditions as those 
prevailing on an ocean coast. A fairly isolated basin may not have been 
favourable .  

Presumably, the species l ived in  the ocean outside the Silj an District 
during the G and R II stages (not unlikely also during at !east the final 
part of  R I) . In the Silj an District i t  could l ive mainly during the periods 
when the commun ication with the ocean was open. As the commun ication 
at the t ime of the development of R I/G was choked, the ecological con
ditians grew unfavourable ,  and the population of the Si lj an District rela
t ively soon became extinct .  The occasionally occurring specimen about 
1 . 5  m below G/R II may have been transferred into the Silj an District, but 
may soon have succumbed in  the unfavourable surroundings.  But as soon 
as the communication with the ocean had been permanently re-established 
( GIR II) ,  the species invaded the Silj an District from the ocean in  great 
numbers, where, as anticipated,  i t  may have lived during at ] east the whole 
G stage. 

Steusloffta sp.  A (sine nomine). 
PI .  X, Fig. r o. 

This species is represented by only one  valve, which additionally is 
samewhat damaged. On that account I prefer to describe i t  sine 1zomine ,  
in  spite of the fact that the parts preserved apparently show so charac
teristic features that the type might be described by name .  The specimen 
is i nteresting from a taxonornie point of view in  having the characteristic 
features of Steus!ofjia , except surface c rests (cf. bel o w :  affinities) . 

Type. The only specimen known is shown in  PI . X , Fig . 1 0  (P. I. U. 
No.  ar. os .  7 1 9) .  

Locality of type. Bom-Dådran,  in  Dalecarl ia ,  Sweden . 
Stratum of typ e. Lo we r Ordavieian : lower part of stratum R II (about 

0 . 5 m above GIR II) .  
Material. One samewhat damaged val ve .  
Diagnosis. Steus!ofjia of non-typical appearance in  J acking surface crests; 

node of anterodorsal corner fairly d istinct ; velum ·rather broad ; surface 
crowded with tuberdes of mutually samewhat irregular size. 

Affinities. Though lacking surface crests , the type, at !east provis ionally, 
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Dimensions. 

No. , L H 

ar. os. , 
7 1 9  0.9 5  o.63 l l l I i l . J l l l 0.90 l !.74 1 0. 1 2  ! l  o.66 0.9 5 1 0. 1 3 1 !.93 1 1 5 1 0 5  v l 

may be considered a Steuslof.fia, s ince it is otherwise identical with this 
genus (appearan ce of sulcus, presence of  a certa inly large presulcate node 
and of a node i n  the anteradarsal corner, p resence of a velum ,  and 
granulations on the surface) . Further investigations will perhaps show that 
the type should properly be removed from Steuslof.fia and classed in a 
new genus or subgenus. The d istingu ishing feature is in  such a case the 
presence or non-presence of  surface crests . (There are really non-crested 
specimens among Steuslof.fia, but these specimens are young larval stages; 
the present specimen is adult, or a late larval stage. ) 

Description .  Carapace of samewhat small size; whether or not it is  
equi valved could not be ascertained,  s ince only on e separate val ve was observed . 

Dorsal margin  straight and apparent! y lon g ( posterior part damaged); 
anterior margin seems to be sl ightly more curved than the posterior; ven
traJ margin moderately convex. 

Anteradarsal angle may be a l itt le more obtuse than the posteradorsal 
(posterodorsal earner damaged ) . 

Sulcate region , on the whole, sl ightly arched, area j ust behind ventraJ 
part of sulcus, and dorsal area samewhat swollen (area between velum and 
free margin not observed ) . 

Velum broad (at !east ventraJ section ) , and plane .  
Sulcus (5  II) extend ing from darsocentral to centroventraJ area; i t i s  

deep (i n  the  central part is a distinct depression = central muscle spat) , 
broad (dorsal part broadest, ventraJ half tapering) , and gently curved 
backwards . 

Presu lcate node presurnably !arge (damaged) . 
A small and low but d istinct node in  the anteradarsal corner. 
Surface (except dorsal area, anteradarsal node, central seetian of  sulcus, 

and ventraJ part of velum) crowded with minute tuberdes intermingled with 
samewhat larger ones, especially in  the postsulcate region ,  ends of sulcus 
addit ionall y very finely wrinkled; the non-tuberculate areas smooth . 

Occurrence. Lo w er Ordavieian : lo w er part of  stratum R J J (about o. 5 m 
above G/R II) at Born-Dådan, Dalecarl ia ,  Sweden . 

Survey of the dimensions of Steusloffia. 

The mean d imensional data grouped in  the fol lowing table are scarcely 
comparable ,  since Steuslof.fia sp. A i s  represented by only one specimen . 
It appears, as i f  the dorsal margin  of  this species should be very lang. 
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N um- 1 
L l H l G l D M l F M l V eL !l � l G l D M l VeL l F M l l ber L i -y:- . L l D M i\ ant i\ post 

l 

Steusloffia I l 
' · 

polynodu- 1 9 o.89 0- 5 7  o.s6 0 - 7 5  1 .7 2 - ; ; 0.64 o.62 o.85 - 2.28 1 20 !IO 
Iife ra l 

Steusloffia A I l 0.9 5  0.63 --· 0.90 L74 0.!2 1 o.66 - 0.95  O .  IJ 1 .93 I I S  ros (sine nomine) l l 
M ean \ o.6 5 1 o.62 : 0. 90 l o. r J l 2. 1 0  l 1 20 l 1 1 0 

Family Drepane/Hdae ScHMIDT 194r . 
Diagnosis. SCHMIDT I 94 I ,  P - 49-
Discussion and remarks. This family has been given different ranges by 

SWARTZ, who erected the family ( 1 936) ,  and by ScHMIDT, who revised it ( 1 94 1 ) . 
SCII!I1IDT parted the genera which , accorcl ing to h im ,  are referable to 

Drepanellidae in  to two group s: 

A.  Genera seemingly related to Holl inidae. 
B. Genera generally referred to Primiti idae. 

My experience of several genera referred to Drepanell idae is not suffi
cient to allow a doser j udgement concerning their taxonornie positi on ,  except 
for Steuslo ffia w h ich SCHMIDT, with reservation , referred to the A group; I 
refer this genus to the subfamily Tetradell inae (family Holl inidae) _ For the 
p resent, I follow SCHMIDT for the rest. 

The present material includes a few incompletely preserved specimens 
which are possibly referable to the B group (two valves considered to 
belong to Ulriclzia ]ONES and one to a closely related genus ,  not unl ikely 
Pseudulrichia SCHMIDT) . 

Genus Ulrichia J ONES r8go. 

Genotype. Utrichia conradi ]ONES I 890. 
Occurrence. Ordovician-Devonian _ 

Diagnosis. SCHMIDT 1 94 I ,  p .  5 2-
Remark. According to SCI-L\UDT's revised list of species belonging to 

Ulrichia ( 1 94 1 ,  P - 54) ,  this genus is represented i n  the following way (4 
species considered by SCHMIDT to be generically uncertain ) : 

l r N .  

-

l 
E u rope A merica 

l Devonian l 7 7 
Got landian 2 I '  3 
O rdavieian 4 l 4 l l 6 l 8 l l l l 1 4  

' Also reporled from th e  Up per O rdovician.  
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Three Ordavieian species are Middle Ordavie ian (two in  England and 
one in  Bohemia) .  U.? perfora/a ? BARRANDE from Bohemia is Lower Ordo
vician . 

Ulrichia ? sp .  
PI .  X ,  F i g .  1 1 . 

Type. The best preserved specimen is shown m PI . X, Fig. I I (P. I. U. 
No. ar . os . 720) .  

Locality of type. Stenberg, i n  Dalecarlia, Sweden.  
stratum of type. Lo we r Ordavieian : lower part of stratum G (about 

0. 8 m above R f/G) . 
Material. 2 badly preserved valves. 
Affinities. The specimens may be referred to Ulrichia on accoun t  of 

the appearance of the swel l ings .  The fact that these swellings are ovate 
excludes the possibil ity of the specimens belonging to Pseudulrichia . 

Since ,  however ,  the surface is smooth (non-typical for Ulriclzia) ,  and 
no  Umbiegungslwnte (typical for Ulrichia) was observed , the reference to 
Ulrichia is very uncerta in .  

Description. Only the area hearing two swellings preserved.  
Swelli ngs low and ovate ; s ituated fairly close to each other and ap

parently at some distance from the dorsal margin .  
Surface appears smooth . 
Occurrence. Cf. above (locality and stratum of type) . 

Genus Pseudulrichia ScHMIDT rg4 r .  
Genotype. Leperditia bivertex ULRICH I 879 .  
Occurrence.  Ordovician-Gotland ian .  
Diagnosis. SCHMIDT 1 94 1 ,  p .  59 ·  
Remark. SCHMIDT referred 4 species to Pseudulricltia. One i s  Got

Iandian (Bohemia) ,  the others are Ordavieian : two from the Middle Ordavieian 
of England ; another from the Middle Ordavieian of America al so reported 
from Bohemia .  

Pseudulrichia ? sp.  
PI .  X,  Fig. 1 2 . 

Typ e. The on ly specimen known is shown m PI. X, Fig. I 2 (P. I. U. 
No. ar . os .  72 1 ) .  

Locality of type. Leskusänget, in Dalecarl ia ,  Sweden .  
Stratum of type.  Lower Ordavieian : lower part o f  stratum G (about 

I . O m above R l/G) . 
Material .  One valve,  encrusted with l imonite and slightly damaged. 
Affinities. The specimen may be referable to Pseu dulrichia on account 

of  the presence of two rounded swel l ings situated dorsally and parted by 
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a sl ight depression ; furthermore on account of the absence of Umbiegungs
lwnte and of the fact that the surface is smooth. However, the swel l ings 
may be situated more close to the dorsal margin than is generally the 
case in  Pseudulriclzia. 

Description.  Specimen small (L = 0. 5 4  mm) . 
Dorsal margin appears straight (not clearly vis ible) ; anterior and poste

rior margins rather regularly round ed ; ventral margin sl ightly convex. 
Valves gently arched. 
Two low and rounded swellings sl ightly protrud ing over dorsal margin 

{th i s  protrusion may have been accentuated on account of the limon ite 
encrusting) ; swellings parted by a sl ig h t dorsoventral depression . A third 
small swelling occurs j ust ventral to one of the two swell ings mentioned . 

Surface smooth . 
Occurrence. Cf. above (local ity and stratum of type) . 

Family Kloedene!Hdae (ULRICH and BAssLER rgo8) . 
Occurrence. Ordavieian ?, Gotlandian--Carboniferous. 
Diagnosis. ULRICH and BASSLER 1923 ,  p .  3 12 (cf. SCHMIDT 1 94 1 ,  p .  7 1) .  

Genus Kloedenella ULRICH and BASSLER rgo8. 
Genotype. Kloedenia pemtsylvmzica ]ON ES I 889 .  
Occurrence. Ordavieian ? ,  Gotlandian--Carbon i ferous.  
Diagnosis. ULRICH and BASSLER 192 3 ,  p .  3 I 3 -
Discussion and remarks. I n  th e present material  there was found one  

specimen which may provisionally be considered a Kloedcnella. At !east, 
as far as I can see, it shows the greatest s imi larit ies to this genus. Further 
finds will n ot unl ikely show that a new genus must be erected for this 
type and i ts allies. 

The type is  principally identical with Kloedenella as regards th e sulci : 
one s ituated i n  the anterodorsal corner, and th e other beh ind this one.  
(Accordi ng  to my discussion of the orientation of the carapace [p . I I 8 f. ] ,  
the sulcate end is the anterior and not the poster ior ,  as sa id  by ULRICH 
and BASSLER. ) Also as regards gibbosity of the valves and their outl i ne ,  
the  present specimen is s imi lar to Kloedenella. 

Concern ing the detai ls of the lobes, the posterior ("the median lobe" )  
is more shallow and indistinct than is generally the case i n  Kloedenella . 
Furthermore, it is situated more posteriorly (only j ust before the mi dlength) .  

The present type, occurring considerably earl ier than any Kloedenella 
species known , will perhaps appear to belong to a group of species im portant 
for th e elucidation of the phylogeny of Kloedmella. 

According to BASSLER and KELLETT ( 1934) ,  Kloe denella is represented 
as follows (the taxonomy of the species appears certain ) :  
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Europe l N .  America 

D e vonian 4 4 

Carboniferous I I 
Gotlandi an !2 I 2  

l I l 1 6 l 1 7 .. 
Additionally, one Asiatic species not more closely dated than as Lower 

Paleozoic has been reported (K. birm anica REED) . 

Kloedenella ? dorsodepressula n .  sp .  
P I .  X, F ig . 8. 

The present type is represented by only one valve (slightly damaged) , 
and it is generically somewhat uncertain ,  but I describe i t  by name, since 
i t  has a very characteristic appearance. 

Derivation of name. dorsodepressula alludes to th e depressed dorsal 
area. 

Holotype. The type shown in  PI .  X, Fig .  8 is holotype (P. I .  U. No. 
ar. os. 7 2 3). 

Locality of holotype. Rävanäs, in  Dalecarlia, Sweden . 
stratum of holotype. Lower Ordavieian : m iddle part of stratum C 

(about r . 7  m a bov e R l/G) . 
Material. One valve (slightly damaged) . 

No. J L 

ar. os . , 
723 0.97 

H 

o. s z 

Dimensions. 

l G .1. l Il H l G I Dr;-1 F M  l � ---�-R� D M F M L , L L , D M 1 /\ ant 1\ post
, 
m ark 

l 0·3° l o.86 1 r .63 1 1 °- 5 4 1 o.3 1 l o.89 1 r .89 1 1 3° l 1 20 l V 

Diagnosis. Ostracod of fairly small size, provisionally referred to Kloe
dmel/a ; dorsal area d ep ressed ; two sulci proceed from this area : on e an
terior (short but rather deep) and another median (very short and shallow) , 
on each side surrounded by a slight ,  rounded swell ing ;  th e narrow area in 
front of anterior sulcus considerably swollen ; surface , except dorsal area, 
minutely verrucose . 

Affinities. The taxonomy of this species has been discussed on p .  363 .  
I t was indicated that i t i s  part! y a non-typical Kloedenella ; perhaps i t wil l  
appear to belong to a new genus closely related to Kloedenella.  

On account of the depressed dorsal area and the appearance and position 
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of the posterior sulcus the species is easily distinguishable from all known 
species of Kloedenella. 

Description .  Carapace of fairly small s ize ; whether or not i t  is equi
valved could not be determined ,  since only one separate valve was observed .  

Dorsal margin straight and Iong ; anterior margin sli ghtly more curved 
t han the posterior ; ventraJ margin n ear! y straight. 

Anterodorsal angle slightly more obtuse than the posterodorsal . 
Dorsal area distinctly depressed, except the very anterior and posterior 

ends ; anterior part of the depressed area broader than the posterior ; the 
rest of the valve gently arched . 

Two sulci ,  one anterior and one median, proceed from the depressed 
dorsal area. 

Anterior sulcus proceeds from the most anterior end of the depressed 
dorsal area, and practically conforms to the dorsal part of anterior margin 
of the valve ; i t  is rather short but fairly deep and distinct ; area in front 
of this sulcus slightly swollen ,  broadest dorsally ,  dorsal end rounded. 

Median sulcus is directed dorsoventrally and situated inconsiderably 
in front of the midlength ; i t  is indistinct (very short and shallow, but fairly 
broad ) ; surrounded on each side by a very low node .  

Surface, except the depressed dorsal area, minutely verrucose ;  the de
pressed area smooth . 

Occurrence. Lower Ordovician : middle part of stratum G (about 1 . 7 m 
above R l/G) at Rävanäs, i n  Dalecarl ia ,  Sweden . 

Family Cypridae SARs 1 923.  
Diagnosis. SARS 1 923 ,  p .  45 · 

S u b fa m i l y  B a i r d i i n a e  SARS 1923 . 
Diagnosis. SARS 1 92 3 ,  p .  62 . 

Genus Bythocypris BRADY r88o. 
Genotyp e. Bythocypris reniformis BRADY I 880 (recent) . 
Occurrence. Ordovician-Recent. 
Diagnosis. BRADY 1 88o, p. 45 · 
Discussion and remarks. Obviously, it is impossible to decide defini tely 

whether those fossil specimens which have been referred to Bytlzocypris 
are in  reality congeneric with the recent genus BytltoC)'jJris. The latter is 
to a very great extent distinguished by the appearance of the extremities 
and other parts of the body, whereas th e fossil specimens are on! y represented 
by carapaces and valves. 

The fossil carapaces are very similar to the recent ones, and such as has 
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been h i therto used, I describe the species of the type concerned as belong
ing to Bytftocyprz:> , weil knowing that the congenerity is not proved. 

The generic characters of Bythocypris are rather easily recognizable, at 
!east as regards entire carapaces. The specific characters , on the contrary, 
may appear vague and uncertain ,  s ince the carapace, as a rule, is unsculp
tured. The Paleozoic genus Cytherellina ]ONES and HOLL, which was pro
posed by BASSLER and KELLETT to be rej ected and ranged in  Bythocypris, 
is an exception in  this respect, v i z .  i n  i ts surface being minutely striate . 
Sometimes, however, other distinguishing characters occur, such as for in 
stance i n  B. monocarina/a n .  sp . ;  in  th is  species on ly one of th e valves i s  
provieled with a ventraJ carina .  

As a matter of fact, there are other characters of great taxonornie im
portance, though they are not  very prominent. Such characters are the 
length of the binge I ine, the shape of the dorsal area, and the appearance 
of the ventraJ overlap. 

The dorsal area may be swollen either i n  one or both valves. The 
umbones thus formed are generally protruding over binge I ine .  The two 
umbones of on e species are often d ifferently protruded and of dissim ilar 
shape ; the d ifferences, as a rule, are fairly minute. 

Concerning the ventraJ overlap ,  the umbonate valve of monoumbonate 
species generally seems to be overlapped, and this also occurs to the valve 
with larger umbo in  inaequiumbonate species. 

In the present material ,  which (after exclusion of B. monocarina/a n. sp .) 
mainly consists of specimens that are very sim ilar to each other, such small 
differences as now mentioned are d iscern ible .  Owing to minute diss imi larities 
concerning the dorsal area, combined with d ifferences in  the length of h inge 
Iine and the appearance of the ventraJ overlap, the specimens can be divided 
into 6 different groups, which are here classed as species .  Intermediate 
types were not observed . These species form a vertical sequence where 
only a few are perfectly or partly con temporary (cf. PI .  XXIII) . A short 
taxonornie survey of the species is given below. 

B. Jtonumbonata n .  sp . :  Nonumbonate ; b inge I ine Iong ; ventraJ margin 
convex ; one Iong type of carapace and one short discerned. 

B. elongata n. sp . :  Nonumbonate ; b inge I ine short ; ventraJ margin slightly 
concave. 

B. monoumbonata n. sp . :  Monoumbonate, umbo rather Iong and not ridged, 
outward s ide arched, b inge s ide flattened ; dorsal part of nonumbonate 
valve gently arched ; umbon ate valve overlapped ventrally. 

B. obliquedorsata n. sp . :  Monoumbonate, umbo Iong and ridged , outward 
s ide arched, b i nge s ide flat (flatter than in B. monoumbonata) ; dorsal 
area of nonumbonate valve flat (steeply sloping) ; b i nge I ine short 
and narrow ; umbonate valve overlapped ventrally. 
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B. curvata n . sp . :  Monoumbonate, umbo short and low, not ridged ; ventrat 
margin s l ightly con ca ve ; u m bona te val ve overlapped ventrally (slight 
overia p) . 

B. ellipsiformis n .  sp . :  Both valves umbonate, umbones short and sl ightly 
swollen, samewhat d ifferent. 

From this su rvey it appears that 1t Is impossible to recogn ize species 
only on the basis of the appearance of separate valves . There is reason to 
assume that in  the present material is  one more Bytltocypris species than 
those represented by carapaces, but since it occurs only as separate valves 
its i dent ity cannot be proved and ,  h ence, it i s  described as Bythocypris 
sp .  A .  

Bytltocypris i s  represented in  all the locali ties examined here. I t  appears 
in fairly small numbers, but occurs rather permanently in the whole strata] 
sequence investigated .  The genus has been reported earl ier from a great 
many Paleozoic localities. BASSLER and KELLETT ( 1 934) enumerate no less 
than 95 Paleozoic species. There is reason to believe that many of them 
are genericall y uncertain : BASSLER and KELLETT consid er I 5 out of the 
95 species generically doubtful .  The identity of many of  the remain ing 
species is also certainly dubious, for instance those reported both from 
the Island of Gotland and Austral ia (several species) . To give an idea 
of the distribution of the Paleozoic species referred to Bythocypris I made 
the following tabular survey (BASSLER and KELLETT) . 

- - - -

Europe I N . Amer i c a  

Permian I 3 4 

Carboniferous 9 ! 6 2 5 

Dev onian 1 0  l O  20 

Gotlandian 2 9 6 3 5 

Ordavieian 8 3 I I  l 

l 5 7 l 38 l 9 5 

The three Ordavieian species from America are Middle Ordavie ian (two 
of them considered generically uncertain ) . 

Four of the Ordavieian species from Europe origmate from Middle 
Ordavieian of Estonia ,  viz .  those referred by BONNEMA to Cytherellina. 
The remain ing four species are report ed by KUMMEROW from N ort h German 
drifts. Their age is not more precise! y determined : th ree of them are sa id 
to have been found i n  "a sort of algal l imestone of about the same age 
as the Lyckholm stratum" ,  i . e .  Upper Ordav ieian (KUMMEROW 1 924, p .  436) .  

In the present paper 8 Lower Ordavieian Bythocypris species are de
scribed . It rnay be noted that i n  the tables DM = b inge I ine .  
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Bythocypris monocarina/a n. sp .  
PI. X, F igs .  13  and 1 4 . 

The two carapaces which represent this species are somcwhat different, 
mainly as regards the appearance of the carina.  However, th ey are similar 
as regards so many characters that they may be conspecific. I think that 
the differences are due to the circumstance that the types represent  different 
ontogenetic stages. 

Derivation of name. monocarina/a alludes to the fact that one valve 
of the carapace has a ventraJ carina .  

Holotype.  The type shown in Pl .  X,  Fig. I4 is holotype (P.  I .  U. No.  
ar .  os .  7 2 5). 

Locality of holotype.  Granmor, i n  Dalecarlia, Sweden.  
Stratum of holotype. Lower Ordavieian : upper part of stratum G 

(about 0-4 m below GIR Il) .  
Material. Two carapaces from two localities. 

Dimensions. 

No. l L l H l G l DM l F M  I l H l G l D M l F M  l Re· - -
marks L L L DM 

l I l ar. os.  0 . 79 0.70 0.72 o.66 o.6I o . 6I c 
7 2 5  

I.I9 2.J2 I l J.22 
ar. os .  

0 . 5 8  0 . 5 7 o .6o 1 . 8  I 0.62 o.6 I 0 .64 c 
7 2 6  

0.93 3 .0 I  

Mean l I .06 l o.6g l 0.64 l 0.66 l 2 .07 I l 0.64 l o.6 I  l o.63 l 3 . 1 2 l l 

Diagnosis. Bythocypris of moderate size ; valves distinctly unequal : left 
valve gibbous, r ight one provided with a ventraJ carina ; both valves um
boniferous ; umbones short, ridged, and somewhat protruding over middle 
part of binge Iine ;  surface indistinctly and irregularly striate. 

Affinities. The species is characterized by the pronounced inequality of 
the valves and, therefore, distinguishable from other species known . 

Description .  Carapace of moderate size ; inequivalved : the left valve i s  
th e larger, overlapping the  right along the  ventraJ margin .  

Hinge I ine straight and  fairly Iong, concealed, except a t  t h e  ends, by 
the umbones ; anterior margin somewhat more broadly rounded than posterior ;  
ventraJ margin moderately convex. 

Left val ve rather gibbous,  especially the ventraJ h alf which is protruding 
over ventraJ margin . 

Right valve provided with a short ventraJ carina of somewhat different 
appearance : angle in specimen No. ar .  os. 7 2 5  (the holotype) sl ightly obtuse 
( i n  No. ar. os .  726 somewhat acute) , th e very edge faintly but rather d istinctly 
p inched (in No. 726  not pinched) ; area between carinal edge and free margin 
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practically plane (in No. 726  sornewhat concave) ; outward side of carinal 
edge of right valve invariably flattened. 

Both valves urnboniferous : urnbones short and slightly ridged , that of 
the left valve sornewhat broader than that of the right one. 

An indistinct srnooth spot discernible in  the central area j ust i n  front 
of the rnidlength (presurnably central m usel e spot) and another in  the anterior 
part of centroventraJ area (presurnably an antennal rnuscle attachrnent) .  

Surface indistinctly and sarnewhat irregularly striate, except rnainly the 
ventraJ area which is srnooth . 

Occurrence. Lower Ordavieian : upper part of stratum G (about 0-4- 1 .o m 
below GIR Il) at Granmor and Silverberg II ,  i n  Dalecarl ia ,  Sweden . 

Bythocypris nonumhonata n . sp .  
PI .  XI ,  Figs. 3 and  4 ·  

To this  species are referred two types : one relatively Iong and low and 
another relatively short and h igh . It may be debatable  whether they are 
conspecific, hut until rnore material is found,  they are considered as belonging 
to one species (cf. d iscussion below) . 

The two types, called a and b ,  are described separately. 
Derivation of name. nonumbonata all udes to the absence of urnbones. 
Holotype. The type shown in PI .  XI, Fig. 3 is holotype (P. I .  U. No. 

a r .  os. 7 2 8) . 
Locality of holotype. Rävanäs ,  i n  Dalecarlia, Sweden . 
stratum of holotype.  Lower Ordavieian : lower part of stratum G (about 

0.6 m above R l/G). 
Diagnosis. Bythocypri's of fair! y small size ; on e relatively Iong and low 

type ,  and another relatively short and high ; hinge Iine fairly short ; valves 
nonurnbonate ; ventraJ overlap rather short hut distinct ; surface appears 
very sl ightly rugose .  

Affinities. The species rnay resernble one or other specimen of B. mono
umbonata n .  sp. provided with a low urnbo. However, B. monoumbonata 
never lacks an urnbo and is hence distinguishable from the present species .  

The nonurnbonate B. elongata is different rnainly in  being proportionally 
longer and in its ventraJ side being concave. Furtherrnore, there is in this 
species a minute extra convexity of the dorsal margin j ust i n  front of 
the h inge Iine. 

Type a ( long type) . 

PI.  XI,  Fig. 3 ·  
Type. This type includes the holotype (P.  I .  U. No. ar. os. 728 ) . 
Locality and stratum of type.  Cf. above. 
Material . 3 carapaces and presurnably I valve from 3 loca lities . 

24 -48705 Bull. of Geol. Vol. XXXIII 
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Dimensions. 

No. L H l G D M  F M  ; D M  F M Re-- - -- --
mark L L L D M  i l 

l I l  
ar. os. 0 - 74 O.J7 0. 3 7 0 - 48 1 .3 7  I l o. so o. so o.6 s 2.85  c 7 3 5  
ar. os. 0-74 0 -37  0 .36 0-49 1 . 2 8  I l o. so 0.66 2 .6 1 v 7 29 0 - 49 

ar. os. 
0.]8 I.28 o .6J 2.84 c 7 2 8  0. 72 0-]5 0-45 l 0-53 0-49 

ar. os. 0 .72  0 .36 0.37 0- 48 1 . 3 2  l o. so o. s r  0.67 2 - 7 5  c 7 �3  

l 0 . 3 8  0 , 3 7 0 - 49 1 . 3 7 I l  0 - 5 3 o . st o . 6 7 l 2 . 8 5 

Mean 0-73  0- 5 7  0 .36 0 -48 I .J I  i l o.  s r o. so o.6 s 2.76 

l 0. 3 6  0 - 3 5 0, 4 5  1 . 2 8  o .  s o  0 - 49 o . 6 3  l 2 . 6 1  

Description.  Carapace rather small and elongate ; inequivalved : left valv e 
the larger, slightly but distinctly overlapping the right along the ventraJ 
margin. 

Hinge Iine fairly short (visible in  side v iew i n  all its extension , no um
bones) ; anterior margin regularly and considerably convex, posterior gently 
curved in the dorsal half but much in the ventral ; ventraJ margin con
siderably convex. 

Valves nonumbonate. 
An indistinct small depression discernible in  the central area j ust m 

front of the midlength (presumably central muscle spot) . 
Surface very slightly rugose. 
Occurrence. Lower Ordovician : upper part of stratum R I and lower 

part of stratum G (from about 0 . 2  m below R l/G to about 1 . 7 m above 
R l/G) at Rävanäs, Granmor, and Silverberg (sample 2), in  Dalecarl ia ,  
Sweden . 

Type b (short type). 
PI. XI , Fig. 4 -

Type. A characteristic specimen is shown in PI .  XI, Fig. 4 (P. I .  U. No. 
ar . os. 727 ) .  

Locality of type. Gulleråsen , i n  Dalecarlia ,  Sweden . 
Stratum of type. Lower Ordavieian : lower part of stratum G (about 

0. 7 m above R l/G) . 
Material. 2 carapaces from one locality. 
Description.  This type is similar to type a ,  except mainly in being 

proportionally shorter and higher ; but ,  they are dissimilar in  some minor 
respects : h inge I ine is proportionall y somewhat sh orter ,  and dorsal part of 
anterior margin is samewhat less convex than in  type a .  

Occurrence. Lower Ordovician : lower part of stratum G (about 0 .7  m 
above R I! G) at Gulleråsen , in Dalecarl ia ,  Sweden.  
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Dimensions. 

l l l 
G l D M  l F M l ! H l G l D M  l F M  l Re-

N o. L H l l L L L D M  mark 

l 1 :  
ar. os .  

r .o8 o.65 o.63 l 0.63 2 . 2 1 i l  o.6o 0 . 58  0 . 58  3 - 5 1 c 
74 1  I l ar.  os .  

o.6s 04I 0-37 0.]8 I.J9 o.6J 0-57 o.s8 3 .66 c 727  
Mean l l l l l I l 0.62 1 0. 5 8 1 l l l 0.87 0. 5 3  0 . 50  o. 5 r r .8o 0 . 58  3 - 5 8  l l 

Discussion. The types described above are similar as regards the im
portant character that both are nonumbonate. The dimensional dissimilarities 
and the differences concerning outline are conceivably due to specific or 
subspecific differences or to variability with in the specific range.  It is 
scarcely possible to decide wh ich of the alternative is correct, but I think 
that the types may be considered conspecific .  

The types are so different that the difference is scarcely due to indi
vidual variation , nor may they represent different moult stages since they do 
not form a continuous sequence. They are possibly sexual dimorphisms. If 
so, i t  is impossible to know which type is maJe and which is female. On the 
other hand, the possibility of one type being subspecies in  relation to the 
other may also not be excluded . 

However, the scattered material does not allow any j udgement in these 
questions .  

Bythocypris monoumbonata n . sp .  
PI.  XI,  Figs. 5 and  6 .  

T wo types of th is  species are discernible : on e relatively lon g and low, 
and another relatively short and high ; the types are also slightly different 
as regards the umbo. 

The types, called a and b ,  are described separately .  
Derivation of name. monoumbonata alludes to the fact that only one 

of the valves is umbonate. 
Holotype. The type shown in  PI .  XI, Fig. 5 is  holotype (P. I .  U. No. 

ar. os. 7 30) . 
Locality of holotype. Leskusänget , i n  Dalecarl ia ,  Sweden . 
Stratum of holotype. Lo w er Ordavieian : upper part of stratum G (about 

0.9 m below G/R Il; 2 .6  m above R l/G) . 
Diagnosis. Bythocypris of moderate or fair! y !arge size : on e relative! y 

long and low, and another relatively short and high type ;  h inge I ine fairly 
short; one valve umbonate, umbo rather short and broad, outer side more 
arehed than h inge side ; dorsal area of nonumbonate valv e flatten ed ; ventral 
overlap distinct ; surface very minutely rugose. 
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Affinities. The species is reminiscent of B. obliquedorsata n. sp. in being 
monoumbonate. They are different mainly in the following respects : umbo 
of B. obliquedorsata more acutely ridged , hinge side of umbo more flattened , 
dorsal area of its nonumbonate valve flattened and more steeply s loping ;  
moreover,  t he  hinge I i ne  is narrower. 

The a type of the present species is reminiscent of the a type of B. non
umbonata , since the umbo of this type is not very prominent. However, 
they are d istinguishable in that the present type is really umbonate. 

Type a ( long type) .  
PI. XI,  Fig .  6. 

Type. The only specimen found is figured in PI .  XI, Fig. 6 (P. I .  U. No. 
ar. os. 7 3 1 ) . 

Locality of type.  Stenberg, i n  Dalecarlia, Sweden . 
stratum of type.  Lower Ordavieian : lower part of stratum G (about 

1 . 2 m above R l/G) .  
Material. One carapace (u m bo part ly slightly defective) . 

Dimensions. 

G D M  F M  
H G D M  F M  l Re-

No.  L H 
L L L D M  mark 

ar. os.  
1 .00 0. 5 2  

73 1 
0 .5 1 o.6o 1 .90 0. 5 2  0. 5 1  o.6o J . l 6  l c 

Description .  This type is very similar to type b ,  but is different mainly 
in being proportionally longer and lower ; furthermore, the umbo appears 
samewhat lower. 

Occurrence. Cf. above (locality and stratum of type) . 

Type b (short type) . 

PI. XI,  Fig. 5 ·  
Type. This  type includes the holotype (P .  I .  U. No.  ar .  os .  730) . 
Locality and stratum of type. Cf. p .  3 7 1 .  
Material. 4 carapaces from 2 localities. 
Description. Carapace of moderate or fair! y !arge si  z e; inequivalved : 

left valve the larger, overlapping broadly the right one along ventraJ margin .  
Hinge I i ne  straight and fairly Iong ;  anterior margin gently curved in  

the  dorsal part (median part sometimes slightly acuminate) ; posterior margin 
regularly and fairly broadly rounded ; ventraJ margin very slightly convex. 

Right valve umboniferous : umbo fairly short and in the middle part 
rather broad , ridge rounded, outer side samewhat arched,  binge s ide rather 
flatten ed. 
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Dimensions. 

l l l l l l I l l l l No.  l L H G D M  F M  
H G D M  F M l Re-- - -- --

mark L L L D M  l 

ar. os .  
0. 79 0.66 0.78 2.65 l o.6o c 

730 
I.J2 o so 0-59 J -40 

ar. os .  
0- 7 5  o. s 8  0.72 o.63 o.6 r c 

73 2 
1 . 1 9  2 -44 

i l 
0-49 3 -39 

ar. os .  
0.78 0-49 0-42 0-45 1 .49 o.63 0- 5 4 o . s8  3 -3° c 

7 34 

0- 7 9 o . 6 6  0. 7 8 2 . 6 5 I l  o . 63 0 - 5 4  o.6t 3 - 4 0  

Mean 1 .09 0.68 o. s s  o.6s 2 . 1 9  o.6z o. s r  0- 59  3 -36  

0 - 4 9 0 , 4 2  0 , 4 5 ' · 4 9 l :  o.6o 0 · 49 o . s 8  3 - 30 
l -

Left valve nonumbonate ; dorsal area rather flattened . 
An indistinct, small spot occurs in  the central area j ust m front of the 

midlength (presumably central muscle spot) . 
Surface very minutely rugose (practically smooth) . 
Occurrence. Lower Ordavieian : mi  d die and upper part o f  stratum G 

(about 1 -4-2 .6 m above R l/G) at Leskusänget and Silverberg (sample 4), 
m Dalecarlia , Sweden . 

Discussion.  The two types now described are so similar that they are 
most certainly conspecific. The taxonornie importance of the difference 
concern ing the proportions of length and height i s  difficult to decide : it 
may scarcely be due to individual variation (difference too !arge) , but sooner 
to the fact that the types are sexual dimorphisms or  that one is  of sub
specific range. 

Bythocypris elli"psiformis n. sp .  
P I .  X I ,  Figs. 7 and 8. 

This species might be divided into two groups, according to different 
gibbosity. This difference, however, may be due only to the fact that the 
groups represent different moult stages . Since the groups are otherwise very 
similar, they are not described separately. 

Derivation of name. dlipsiformis alludes to the fact that the carapace 
is almost ellipsoidal . 

Holotype. The type shown in PI . XI, Fig. 8 is holotype (P. I. U. No .  
ar. os .  7 36) .  

Locality of type.  Leskusänget, in  Dalecarlia, Sweden.  
stratum of typ e. Lower Ordavieian : lower part of stratum G (about 

1 .4 m a bov e R l/ G). 

Material . 6 carapaces and possibly 40 valves (identity somewhat uncer
tain) from 2 localities. 

Diagnosis. Bythocypris of moderate size ; carapace considera bly gibbous ; 
outlin e almost ell ipsoidal ; valves distinctly unequal : left valv e more gibbous 
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Dimensions. 

l l l l l I l H l G l D M  l F M  l Re-No. L l H G l D M  F M  - -- --
mark l l L L L D M  

l l I l 
ar. os . 

l. I 5 0.69 0 .65  0 . 5 7 2 - 37 ! l o.6o 0 .5 7 0 .50  4- I 5  c 
739 

ar. os. 
I.09 o .65 0.64 o -58 2.I6 

736 l o.6o 0-59 0-53 3-72 c 
ar. os. ! .07 0.63 0- 5 5  0. 5 6  2 .09 l 0- 5 9 0. 5 I  0. 5 2  3 - 73 c 

7 3 7 
ar. os. l '  

738 1 .03 0. 5 8  0. 5 3  0 . 5 0  2 . I 2  i 0. 5 6  0. 5 2  0- 49 4- 2 3  c 
ar. os. l o.63 0.37 0.3 I 0 . 3 5  1 . 2 6  l 0. 5 9 0-49 0- 5 4 } . 60 c 

740 '  i 
o .6 9 o . 6 s  o . s 8 • - 3 7 I l o.6o 0 - 5 9 0 · 5 4 4 · 23 

M e  an 0.99 0. 5 8  o 5 4 0. 5 I  2 .00 0- 59 D- 5 4 0. 5 2  3 -89 
0 - 3 7 O .  J I  0 - 3 5  1 , 2 6  i l  o . s6 0- 49 0 - 4 9 3 - 60 l d 

' I dentity sernewhat uncertain. 

than the right ;  hinge line short, for the greater part concealed by the um
bones ; umbones rather short, fairly broad , and rounded (that of the left valve 
samewhat high er and broad er) ; surface smooth . 

Affinities. The species is distinguished by the fact that the carapace 
is considerably gibbous, that the valves are distinctly unequal, and that 
the ventral overlap is broad . I t is scarcely confusable with any of the spe
cimens now described. In general shape i t is very reminiscen t of the Middle 
Ordavieian Bythocypris ( Cytlterellina) jonesii (BONNEMA) ; this species is 
striate , however (the present smooth ) . 

Description. Carapace of moderate s ize ;  inequivalved : left val ve distinctly 
larger and more gibbous, broadly overlapping the right one along ventral 
margin and slightly along anterior and posterior margins. 

Hinge line short and straight, in side view for the greater part concealed 
by the umbones ; anterior margin in the dorsal half more gently curved 
than in the ventral ; posterior margin more regularly rounded than the anterior ; 
ventral margin moderately or fairly slightly convex. 

Both valves umbonate : umbones rather short, fairly broad, and rounded ; 
that o f  the left valve samewhat higher and broader. 

Surface smooth . 
Occurrence. Lower Ordovician : lower part of stratum G (about 0.7-

I - 9  m above R l/G) at Leskusänget and Gulleråsen , in Dalecarlia, Sweden . 

Bythocypris elongata n .  sp .  
P I .  X, Fig. 1 6 .  

Derivation of name. elongata alludes to the elongate carapace. 
Holotype. The type shown in Pl .  X, Fig. r 6  is holotype (P. I .  U. No. 

ar. os. 765 ) .  
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Locality of holotype. Silverberg II, in Dalecarl ia ,  Sweden . 
stratum of holotype. Lower Ordavieian : upper part of stratum G 

(about 1 .o m below G/R II ) .  
Material. 3 carapaces from 2 localities. 

Dimensions. 

l l l l l I l H l 
G l D M  l F M  l Re-N o .  L H G D M  F M  - l - -- --

mark L L L D M  
l 

l , , l l !  
ar. os.  0 .87 0.42 0.4 1 0- 4 1  1 .70 l '  0.48 0. 47 0- 47 4. 1 5  c 

742 
l '  ar. os.  

0 .75 0.]6 I i 048 047 c 
76 5  O.JJ O.J5 ISI 044 4·30 

ar. os .  o.6o 0. 30 0 .28  - - l !  0. 50 0- 47 - - c 
743 ' [ ;  

0 , 4 2 0 , 4 I  I l o.so 0 , 4 7  

M ean 0.7 4  0. 36 0.34 0. 38 1 .6 1  i l  0.49 0.46 0-47 4· 2 3 
O . J O  0 . 2 8  i l  0 . 4 8  0 . 4 4  

' Identity somewhat uncertain. 

Diagnosis. Bythocypris of fairly small size ; carapace elongate ; anterior 
margin rounded, posterior one slightly acuminate, dorsal margin regularly 
convex, ventral slightly hut distinctly concave ;  valves nonumbonate ; ventral 
overlap slight and short ; surface smooth . 

Affinities. The species is very reminiscent of B. nonumbonata n .  sp .  in 
that both species are nonumbonate, and also somewhat as regards outline . 

They are different mainly in  that the ventral margin of the present species 
is slightly concave hut that of B. nonumbonata slightly convex. 

Furthermore, the species is reminiscent of B. curvata n . sp .  as regards 
outline ,  especially in  that the ventral margin is sl ightly concave in both 
species . They are different mainly in that B. curvata is monoumbonate 
(umbo small , however) hut the present species nonumbonate. Furthermore, 
dorsal margin is somewhat d ifferently curved (a sli ght extra convexity in 
B. curvata j ust in front  of hinge Iine) .  

Description. Carapace elongate and of rather small size ; inequivalved ; 
left valve somewhat larger, slightly overlapping right valve along middle 
part of ventral margin .  

Hin ge I ine rather short ; anterior and posterior sections of dorsal margin 
gently convex (anterior one slightly more convex than the posterior) ; anterior 
margin regularly rounded ; posterior margin somewhat acute in the ventral 
half; ventral margin slightly concave. 

Valves nonumbonate. 
A very shallow and indistinct depression may be discerned in the cen

tral area somewhat in  front of the midlength (presumably central muscle spot) .  
Surface smooth . 
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Occurrence. Lower Ordavieian : upper part of stratum G (about I .o m 
below G/R II) at Silverberg II and Silverberg (sample 5), in Dalecarl ia ,  
Sweden . 

Bythocypris obliquedorsata n .  sp .  
PI. XI,  Figs. r a n d  2 .  

Derivation of name. obliquedorsata alludes to the fact that the carapace 
Js obligue dorsally because the flat and steeply sloping dorsal area of the 
nonumbonate valve forms the direct continuation of the flat binge side of 
the umbo. 

Holotype. The type shown in PI. XI, Fig. I is holotype (P. I .  U. No. 
ar. os. 745 ) .  

Locality of holotype. Rävanäs, in  Dalecarl ia ,  Sweden. 
Stratum of holotype.  Lower Ordavieian : upper part of stratum G 

(about o. I m below G/R Il) . 
Material. 4 carapaces from 2 localities. 

Dimensions. 

l l l l l t l l l l l Re- l N o .  L l H G D M  F M  
H G D M  F M  

-
mark L L L D M  

l 

! l  
ar. os .  0.74 0.3 5  i l 0-46 0-47 c 

746 
0-4 ! 0 .34 1 .39 0. 5 5  3 ·97 

ar. os.  
0.70 l c 

7 4 5 oss O.JJ O.J5 I.J9 
1 :  

o so 047 o so 3 ·97 

ar. os. 0.69 0.38 0.28 
1 ,  

0-46 c 
7 44 

0.32 1 .39 l 0. 5 5  0.4 1 4· 34 

ar. os . 0. 5 2  0.26 0.26 I .  I 2 o . s 6  0. 50 0.50 4· 3 1  c 
747 

0.29 

0. 4 1 0 · 3 4 0. 3 5 I . 3 9  I l o . s 6 o . s o o. s o 4 · 3 4 

M e  an o.66 0.36 0.30 0.3 2  1 . 3 2  I l 0.5 4 0.46 0-48 4· 1 4 
0 . 2 9  0 . 2 6  0 . 2 6  I . I 2  o. so 0. 4 1 0 . 46 3 · 9 7  

Diagnosis. Bythocypris of fai rly small s ize ; monoumbonate : umbo fairly 
Iong, edge slightly acute, outer side arched, binge side flattened ; dorsal 
area of nonumbonate valve (left valve) flat and steeply sloping ;  b inge I ine 
short and narrow ; ventraJ overlap rather sl ight ; surface smooth . 

Affinities. The species is reminiscent of B. monoumbonata n .  sp .  in being 
monoumbonate ; differences between these species mentioned on p .  3 72 .  

Description.  Carapace of fair! y small size ; ineguivalved : left valv e !arg er, 
sli ghtly overlapping the right one along ventraJ margin . 

Hinge I ine short and very narrow ; anterior and posterior sections of 
dorsal margin fai rly steeply sloping (the posterior samewhat more than the 
anterior) ; anterior and posterior margins very convex ; ventraJ margin very 
slightly convex. 
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Right valve umbonate : umbo fairly Iong, edge slightly acute ; outer 
side arched, b inge side flattened. 

Left valve nonumbonate, dorsal area flat and steeply sloping,  thus forming 
a direct continuation of the flat h inge side of umbo. 

An indistinct and small depression discernible in  the central area j ust 
in front of the midlength and j ust below the midheight (certainly central 
muscle spot) . 

Surface smooth (carapace thin) .  
Occurrence. Lower Ordavieian : upper part of stratum G (about 0-4-0. I m 

below GIR II) at Rävanäs and Granmor, in Dalecarlia, Sweden . 

Bythocypris curvata n .  sp . 
PI.  X, Figs. 1 5  and 1 7 . 

Derivation of name. curvata alludes to the fact that the dorsal margin 
is convex and the ventraJ concave. 

Holotype. Th e type shown in PI. X, Fig. I 5 is  holotype (P. I .  U. No. 
ar. os. 748 ) .  

Locality of holotype.  Leskusänget, in Dalecarl ia ,  Sweden . 
Stratum of holotype. Lower Ordavieian : lower part of stratum R I I 

(about 0 .7  m above GIR II) .  
Material. 9 carapaces and  I 8 valves from 5 localities. 
Diagnosis. Bytlwcypris of fai rly small size ; monoumbonate : umbo (right 

valve)  rather Iong and very low, edge rounded ; b inge I ine short ; dorsal 
margin convex, a minute extra convexity j ust in front of hinge Iin e ;  dorsal 
section of posteri or margin more steeply sloping than corresponding part 
of anterior margin ; ventraJ over! ap distinct ; surface smooth . 

Affinities. The species is very reminiscen t of B. elongata n .  s p . ; differences 
mentioned on p. 3 7 5 .  It is also samewhat similar to B. obliquedorsata n. sp . ; 
differences cf. p .  366 f. Furthermore i t resembles Bythocypris sp .  A,  but differs 
from this one in that the anterior and posterior ends are less acute. 

Description . Carapace of fair! y small si z e; inequivalved : le f t valv e 
larger, distinctly overlapping the right on e a lo ng ventraJ margin ; a slight 
overlap also discernible along anterior and posterior margins as well as 
along anterior and posterior seetians of dorsal margin .  

Hinge I i ne  short, dorsal margin gently convex, a minute extra convexity 
j ust in front of hinge Iin e ;  anterior margin regularly and considerably convex 
(dorsal part forming  a gentie slope) ; posterior margin slightly acuminate 
(dorsal part fairly steeply sloping) ; ventraJ margin slightly concave (that of 
left valve practically straight) .  

Right valve umbonate : umbo samewhat longer than hinge I ine ,  very 
low, and thus it may sometimes easily be overlooked , edge rounded . 

Left valv e nonumbon ate ; gibbosity a bo ut equal to that of right valv e. 
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Dimensions. 

N o .  l L l H l G 
l 

D M l F M  I l H l G l D M  l F M  l Re· l - - -- --
mark L L L D M  

ar. os .  0. 78 0.3 7 0- 4 2  - l - I l 0.47 0. 5 4 - v -
7 5 5 

ar. os.  
0- 74 O .J? O.JJ O.JJ I.SJ l o .so 045 045 4-64 c 

748 
ar. os.  0. 74 0 .34 0 -33 0.33 ! .44 0. 46 0-44 0-45 4-36 v 

7 5 3 
ar.  os.  0. 7 2 0 .38 0. 33 ! . 47 0. 5 3 0.46 0-43 c 

7 5 4 
0.3 1 4 -73 

ar. os .  0.7 1 0.3 7 - 0. 5 2 0-47 - v 0.33 - -
7 5 7 

ar. os.  o.69 0.3 1 0.30 - - 0-4 5 0-43 - - v 
7 5 2  

ar. os .  0.66 0. 3 5  - 0. 5 3 0.46 - v 
7 5 8  0.30 - l -

ar. os .  o.6o 0 .29 0.26 ! . 2 8  0. 5 2 0- 48 0-43 c 
749 

0. 3 1  4 -9 1 

ar. os.  o.6o 0 .28  0.2 7 I .  1 8  l � 0 . 5 0  0.47 0- 45 4 -37  c 
7 5 1 0.30 

ar. os.  
7 5 0  

0. 5 8  0.30 0.2 7 0 .24 ! . 1 6  I i o. s z 0.47 0.4 1 4 -83 c 
ar. os .  0 .50  0.2 7 0.2 3 - - l 0. 54 0.46 - - v 

7 5 9 
ar. os .  

7 5 6 
0-44 0.2 1 0.20 - - l 0.48 0-4 5 - - v 

l I l  l 0 . 3 8  0 . 4 2  0- 3 3 I . S J  0 - 5 4 0 - 5 4 0 · 4 5  4 · 9 ' 

M ean o.6s 0 .32  0 .30 0.29 ! .34 I l  0. 50 0.47 0-44 4-64 
0 . 2 1  0 . 2 0  0 , 2 4  I , l 6  0 . 4 6  0 . 43 0 . 4 1  4 · 3 6 

Central muscle spot best discernible in interna! moulds ; it is !arge and 
rounded , and situated in the central area somewhat in  front of the midlength 
and j ust below the midheight .  

Surface smooth . 
Occurrence. Lower Ordovician : upper part of stratum G and lower part 

of  stratum R Il (from about 0.6 m below G/R Il to about 0.8 m above this 
boundary) at Leskusänget, Röj eråsvägen, Rävanäs, Silverberg II , and Bom
Dådran, in Dalecarlia ,  Sweden. 

Bythocypris sp .  A (sin e nomine) . 
PI .  XI,  Fig. 9· 

In one horizon at Born-Dådran there occur Bythocypri's specimens which 
may belong to a new species ,  or to a subspecies , possibly of B. curvata n .  sp .  
Since only separate valves were observed, the ir  identity is not yet ascer
tainable, and thus they are described sine nomine. 

Type. A characteristic specimen is shown in PI. XI, Fig. 9 (P. I. U. No. 
ar. os. 767 ) . 
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Locality of type.  Bom-Dådran, Dalecarlia , Sweden . 
stratum of type. Lower Ordavieian : lower part of stratum R Il (about 

o. 8 m above G/R Il) .  
Material. 5 valves and 4 intemal moulds from one locality. 

Dimensions. 

l l l I l H l G l N o .  L H l G Re· - -
m ark l L L 

! l r ar. os.  0.79 l 0.37 l 0-4 7  v 
762 0- 42 0 . 5 3  

ar. os.  0. 7 2 0.37 r : 0. 5 1  0. 5 5  l v 
760 l 0-40 

l ' ar. os.  
0.67 O.J6 : :  i v 

767 
O.J5 l 0-52 0 -54 i 

ar. os.  0.67 0. 3 7 l 0.34 0. 5 5  0. 5 1  v 
76 1  

ar. os.  i 
763 l 0. 5 3 0.26 0 .28  0-49 0. 5 3  v 

0 . 3 7 0 . 4 2 l ,  o .  s s  o . s s  

Me an o.67 0. 34 0.36 I l 0. 5 1  0. 5 3  
0 . 2 6  o z 8  0. 4 7  o .  s r 

l_ 

Affinities. On account of the fact that only separate valves have been 
found, i t  is d ifficult to estimate the affinities of the spec imens here grouped 
as Bythocypris sp.  A.  However, the valves are reminiscent of Bythocypris 
curvata n .  sp . ;  differences mentioned on p .  3 77 ·  

Description. Carapace of fairly small size ; since on ly separate valves 
were found,  the overlap was not observed . 

Hinge line seems to be short ; dorsal margin considerably convex, a 
sl ight extra convexity j ust in front of hinge line, seetian in front of this 
on e more steeply sloping than posterior seetio n of dorsal margin ; anterior 
margin regular and very convex ; posterior margin slightly acuminate in 
the ventral half (dorsal half fai rly steeply sloping) ; ventraJ margin practically 
straight. 

Valves monoumbonate : umbo (right valve) appears short, edge rounded. 
Central muscle spot observed in interna! moulds ; i t  is fairly !arge and 

rounded , situated in  central area somewhat in front of th e midlength and 
j ust below the midheight. 

Surface smooth. 
Occurrence. Cf. above  (locality and stratum of type) . 

Survey of the dimensions of Bythocypris. 

Since the species are represented by so few specimens, the following 
mean data may be only little representative. However, the mostly minute 
differences as regards morphological characters upon which the taxonomy 
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here proposed is based seem to be corresponded by one or more d imen
sional dissimilarities. 

Concern ing the two species within which two types have been discerned, 
the dimensional proportions are in one species rather the same as regards 
three characters but different as regards the fourth (B. monoumbonata : the 
height) ; in  the seeond species (B. nonumbonata), the dimensional proportions 
seem to be rather dissimilar as regards all the characters considered. It 
might be questioned whether the types (at !east i n  B. nonumbonata) are 
different species. But until more material is found,  the types may be grouped 
as proposed here. 

l t appears further that the 4 species occurring in the upper part of the 
strata! sequence investigated (exclusive of the unique B. monocarinata) are 
dimensionally fai rly similar to each other and different from the species ap
pearing below (the 4 lowermost species of the table contra the remain ing ones,  
except B. monocarinata) . The most striking dimensional difference is referable 
to the length of the hinge Iine which is mostly shorter in the upper group. 

The dimensional differences between the two groups are corresponded by 
morphological dissimilarities. In the upper group ,  the dorsal margin is more 
arehed than in the lower, and the ventraJ margin is mostly concave (in the 
lower group it is convex) ; furthermore the posterior end is  generally 
more acute. Num- 1 

ber 
L l H l G 

B. mono-
I .o6 o.69 0.64 carinata 

2 

B. non-
zonbona/a a 4 0. 73 0. 5 7 0. 36 

B. non-
zonbona/a b 

2 0 .87 0 . 5 3  0 .50  

B. mono-
umbonata a 

I 1 .00 0. 5 2  o. 5 r  

B. mono-
umbonata b 3 I .09 0.68 0. 5 5  

B .  ellipsi-
5 0 99 . 0. 5 8  0- 5 4 form is 

B. elong·ata 3 0. 74 0.36 0.34 

B. oblique-
4 o.66 0.36 0.30 dorsala 

B. eta·vata 1 2  0 .65 0.3 2  0.30 

B. sp.  A 
5 o.67 0.34 0.36 (sine nomine) 

l 

l n M I F M  I l H l -

L 

0.66 ' o' l ' 0.64 

0.48 I . 3 I o. 5 r  

o. 5 1  I . 8o 0.62 

o.6o I .90 o . s z 

0.65 2 . 1 9 0.62 

o.  5 1  2 .00 0 . 5 9  

0 . 3 8  I . 6 I  0- 49 

0.32 I .32 0- 5 4 

0 .29 I . 34 0 . 5 0  

- - l o. s r  

M ean l 0. 5 5  l 

G 
-

L 

o.6 r 

0 .)0  

0. 5 8  

o . 5 r 

o. 5 r  

0 . 5 4 

0 - 46 

0- 46 

0-47 

0- 5 3  

0. 5 2  l 

l D M l F M  

L D M  

o.63 3 - 1 2  

0 .65 2 .76 

0 . 5 8  3 - 5 8  

o.6o 3 . 1 6  

0 - 5 9 3 -36 

0. 5 2  3 - 89 

0-47 4-2 3  

0.48 4- 1 4 

0-44 4-46 

- -

0- 5 5  l 3 -6 5  
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The development of the ostracodal fauna of the strata 
investigated .  

The vertical distribution o f  the ostracods i s  reproduced quantitatively 
m Plates XIX-XXIV. 

The frequency data are referable to the numbers of specimens observed 
in J O  samples weighing together J OO g (cf. p. I I 6  f. ) . The taxonomical units 
are plotted in the same profile where the distance between R I/G and G/R II 
earresponds to the maximal distancc observed (4 m ) . The position of each 
taxonornie unit is marked , starting from one of these I ines. Since the 
thickness of stratum G in all localities hut one is less than 4 m, the 
impression of the low frequency in the middle and upper part of stratum G 
is somewhat accentuated . 

Frequencies less than I are marked by an uniform sign . 
The mutual total frequency distribution among the genera and the 

species respectively is  graphically reproduced in PI .  XXVI. 
PI .  XXV demoostrates the total frequency of ostracods in the reference 

mass. The diagram also shows the number of specimens observed , the 
number of samples investigated, the calculated frequency per J O  samples, 
and the correct ion factor for the- weight. 

The total frequency per JO samples / J Oo g was obtained by calculat ing 
the number per IO samples and referring th is  number to a weight of J OO g .  

This  diagram shows that the frequency is  fairly low i n  the uppermost 
part of stratum R l. The frequency has increased j ust above R l/G, hut a 
remarkable decrease j ust a little higher up appears at 3 localities : Leskus
änget, Gulleråsen , and Granmor. Whether this decrease is general for the 
whole d istrict is not known, hut it is conceivable. 

The intervals between the samples in  this part of the strata! sequence 
are smaller in the localities mentioned than in  others . Th e horizon cancerned 
may have happened not to have been represented in  the th inner sequences 
of samples from the other localities. 

The following very high frequency, somewhat below the h ighest frequency 
of ooids, is observed in all localities hut one, i. e. Rävanäs. The intervals 
between the samples are great in  this  locality, and the consideration may 
not be excluded that the richest ostracod-bearing stratum was not repre
sented among the samples. 

The frequency rapidly decreases in  the oolitic zone mentioned, and 
in the greater part of the remain ing section of stratum G i t  is very low. 
The reason for the practical extinction in  the oolite of !arge ostracodal 
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groups may be the heavy precipitation of hydrous iron oxide at that time. 
The respiratory tissues were coated by the colloidal hydrous oxide and 
thus put out of function so that the animals succumbed . The heavy pre
cipitation of hydrous iron oxide may partly have been a consequence of 
the fact that  the ostracods were so numerous (cf. discussion below) . 

In the uppermost part of stratum G ostracods appear in a somewhat 
larger number, but j ust above GIR Il the frequency has become consider
ably greater ; locally it has increased enormously, as demonstated in Leskus
änget. However, the frequency was soon diminished again . This appears 
more distinctly from the diagrams showing the total frequency of ostracods i n  
all t he  localities (PI . XXIII and  XXIV) . These diagrams also show the  previous 
fluctuations j ust mentioned : a fair! y abundant population occurring j ust after 
the development of R l/G was followed by a diminished frequency, which, 
however, was succeeded by the masses of ostracods which were annihilated 
at the heavy fall of  hydrous iron oxide. After this event the ostracods 
were sparse, bu t towards the definitive reopening of the communication be
tween the Silj an District and the ocean (cf. p .  roS f. ) an increasing number 
of ostracods appeared . This migration was maximal j ust after the commu
nication had been re-established, but, as mentioned,  the frequency soon 
diminished again .  

From the  survey of  the  vertical distribution of the species (PI. XXIII) it 
appears that they are grouped in two vertically separated groups connected 
by a few species occurring in small numbers. The one group eauses the 
h igh ostracodal frequency in the lower part of stratum G;  the maj ority of 
these species are also represented in  the uppermost part of stratum R l. 
The seeond group forms the numerous assemblage of the lower part of 
stratum R Il, the forerunners of which appear in the upper part of stratum G. 
Only one species is represented in both groups. 

Favourable conditions for ostracods must have prevailed in the Silj an 
District d urin g the first part of the G stage : all the species observed in 
the uppermost part of stratum R l have increased considerably in  number, 
and new species have appeared ; several of the species are very abundant. 

This group of species may have been favoured by a sea type of G 
stage character ; i .  e. a basin having restricted communication with the 
ocean which presurnably could afford a good supply of nutritious substances 
of both zoogene and phytogene origin and which could also afford a good 
supply of oxygen.  This latter must have been a very important condition . 
At first sight, it may seem remarkable that such a condition could be 
realized i n  surmundings l ike this ,  where the water must have been stagnant 
to a rather great extent. As stated in  a previous chapter, a certain degree 
of stagnation is assumed to be one important condition for the genesis of 
limon itic precipitates of the present type. The supply of oxygen from the 
air via the water was, of course, hindered by the stagnation , and the ani-
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mals ( in spite of the fact that, as observed in recent ostracods , they can 
live at a low oxygen pressure) would finally have been choked. But there 
existed sources of  oxygen in  the water, viz . in  the great masses of  algae 
wh ich at that time lived in  the Silj an District. Perforating and enveloping 
algae were abundant, and there is reason to believe that non-perforating 
types were also numerous. As is weil known, plants produce oxygen dur ing 
the process of earbon dioxide assimilation .  In this case, they most probably 
received the greater part of the earbon dioxide from the animals ,  not !east 
from the ostracods. Thus, there presurnably existed a certain amount o f  
symbiosis. This principle is developed to  a h igh  degree of  perfection in  
corals which have incorporated the algae in their bodies ; th is is certainly 
of the greatest importance for the luxuriance of the coral reefs .  

The presumable reason for the fairly sudden and practically complete 
extinction of this comprehensive ostracod fauna was pointed out a bo ve : 
the respiratory tissues were coated with colloidal hydrous iron oxide. As 
discussed on p .  1 09, this must have been precipitated as a consequence of 
the lowering of  the earbon dioxide pressure, which eaused the rather h ighly 
soluble but unstable iron bicarbonate (dissolved in great quantities in  the 
water) to be transformed into hydrous iron oxide, the solubil ity product o f  
which is very low at the  pH which may be presurned for these surmundings 
(about pH 8). The lowering of the earbon dioxide pressure was eaused by 
the photosynthesis of the algae, and also by reaction between C02, H20 ,  
02, Fe, and  S (Fe and  S ,  inter alia, being released during the decomposi
tion of dead organ isms) . The oxygen required for the genesis of hydrous iron 
oxide according to the method now mentioned was produced by the algae. 
It may be assumed that an initial precipitation of hydrous iron oxide eaused 
by the photosynthesis covered the respiratory tissues of ostracods, which 
were thereby choked; Fe- and S-ions, released during the decomposition 
of  the dead bodies, in turn also eaused precipitation  of  Fe203 . n H20 which 
ki lled even more animals. Thus a cumulative process was set going, which 
finally practi cally exterminated the whole fauna.  Only a few species, repre
sented in fai rly small numbers, were found above the zone of  the greatest 
preci pitation of Fe203 • n H20. A few of them, moreover, seem to have been 
redeposited from this zone. 

The reason why the ostracods were so few during most of the period 
after this heavy precipitation of  l imon ite is difficult to understand.  But 
the follow ing  facts and ci rcumstances may be taken into consideration . 

Nowadays, ostracods ( like molluscs) are d ispersed to a certain extent 
by other animals, especially fishes and aquatic hirds . The dispersal to many 
isolated lakes and ponds during the Quaternary must be expl icable by trans
ference by hirds. Possibilities of  dispersal by fishes and hirds did not exist 
duri ng  the Lower Ordovician , however. 

Ostracods at that t ime must have been dispersed not only by their 



IVAR H E SSLAND 

own locomotion bu t mainly as larvae by m ovements in the water : currents 
and waves (both superficial and submarine waves) . After the abundant 
ostracodal fauna l iving during the first half of the G stage had succumbed 
for the most part, the Siljan  District had to be populated with a new 
fauna from the ocean .  However, the communication w ith the ocean was 
restricted , and there is reason to believe that currents from the ocean did 
not, as a rule, contin ne into the Silj an District ; as anticipated , the water 
of the Silj an District must have been stagnant to a high degree, and current 
activity seems to have been insignificant. A few new species appeared 
during the later half of the G stage, nevertheless. Some of them ma y have 
been evolved in the district, hut I th ink that most  of them were brought 
there by oceanic water that broke in  occasionally. This may have been 
realized by superficial water streaming in, hut i t  is also Iikely that the 
larvae were brought there by submarine waves. Such waves are developed 
at the discontinuity between strata of different density. Since such a 
stratification was quite reasonable for the Silj an District, submarine waves 
formed outside the Silj an District may, after having reached that area, 
have continued there, dispersing larvae from the ocean . 

The species which may have been transferred into the Silj an District 
during that time appeared first as single specimens during the later part 
of the G stage, hut arri ved towards GIR Il in increasing numbers, and 
were very abundant j ust after the development of G/R Il. This development 
means that the conditions for dispersal had grown better, which is certain ly 
connected with the transgression that  finally raised the isolation of the 
Si lj an District (G/R Il) .  

The oceanic species transferred, at !east those appearing earliest, do 
not seem to have met  suitable ecological conditions in the  Silj an District. 
Several reasons indicate that the salin ity was low during this time (cf. part 
IV of the present series ; chamositic substances) , and this was certainly an 
important reason why oceanic species could not exist there. They may have 
l ived for a t ime, hut they most certainly did not propagate. It may even 
be questioned whether the oceanic species did propagate before the Silj an 
District could permanently afford the same ecological conditions as the 
ocean ,  i .  e .  after the development of GIR II. 

We shall now consicler a few species which appeared after the extinc
t ion of the lower G stage fauna ,  hut which themselves soon definitely 
disappeared (cf. p. 3 8 7). Since they do not occur among the species which in
vade0. the Silj an District i n  !arge masses after the re-establishment of the com
munication with the ocean , one may question whether they were ocean ic  
inhabitants . This consideration may not be excluded. But ,  if they could l ive 
and probably also propagate in the Silj an District {j udging by the fact that they 
formed small populations) they must have been ecologically indifferent to a 
fairly !arge extent. Furthermore, they may also h ave been scarce in the ocean . 
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If not ,  they might have appeared during the migration j ust after the devel
opment of GIR Il. Other considerations may also be made .  One is that 
the species cancerned likewise lived in the ocean , but h ad become extinct at 
the time of the GIR Il migration .  Another is that they may not have occurred 
in the ocean but were endemic in the Silj an District, and that they became 
extinct there when the ecological conditions towards GIR Il grew unfavour
able for the endemic  fauna.  

Thus,  there is a good deal of uncertainty about this group .  It is hoped 
that further investigations of corresponding strata in other districts will 
elucidate this question .  

Returning again to the G!R Il migration , one may ask why the ostra
codal frequency soon decreased again . A complete answer cannot be given 
but some suggestions may be made. 

It is conceivable that the supply of suitable nutritious substances became 
scanty (especially phytogene ones) , which may be a consequence of increased 
depth of water (the algae vanished ) . Other reasons may also be taken into 
consideration . It is a wellknown fact that among recent animals an enor
mous invasion of a species is often followed by a very distinct decrease 
in  frequency. An example of this is the invasion around I 930 of the 
Swedish Lake Mälaren by Dreissensia polymorpha (the wandering mussel) . 
The mussel appeared in very !arge quantities, but a few years later the 
frequency had decreased considerably. A corresponding example is the 
invasion of Southern Swedish lakes by the hydrophyte Elodea canadensis. 
One may suggest that such enormous rises of  frequency should be due 
to the organisms' release of their parasites , and that the following decrease 
was due to the circumstance that they were soon attacked by parasites of 
the area invaded, against which they had little resistance. Whether this 
suggestion is correct is not proved , as far as I know. Of course, the 
decrease in  frequency is less distinct i f  the newly colonized region is in
variably connected with the original region , so that new specimens are 
continually furnished until stabilized conditions have been developed. This 
may have happened in  the present case. lt will be of interest to see, in 
a following investigat ion ,  how the fauna developed upwards in  R Il. 

In the above discussion on the vertical distribution of the ostracods in 
the strata! sequence investigated, great weight has been attached to the 
importance of ecological conditions for the faunal development. Against 
this may be obj ected that other important factors must be considered . Such 
a factor is time, since speciation is to a certain extent a function of t ime. 
One might question whether the vertical distribution of the ostracods as 
appearing in the Si lj an District in reality corresponds to the lifetime of 
the species concerned . This question may be answered when the ostracods 
of corresponding strata in other districts have been investigated together 
with the hydrology during the development of these strata. A brief ex-

25 -48705 Bull. of  Geo!. Vol. X X X I l !  
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amination of some samples from the Island of Öland has shown that a 
few of the Dalecarlian ostracods may have samewhat different vertical dis
tributions in  Öland,  but this may possibly be explicable if the different 
palecological conditions between these districts are taken into consideration . 
I hope to get an opportunity to carry out such an investigation. 

On the stratigraphic significance of the ostracodal 

fauna investigated . 

From the preceding chapter, one might have received the impression 
that ostracods are more suited as ecological than as stratigraphic indicators . 
Their stratigraph ic  value might be restricted by their being ecologically 
sensitive. 

However, ostracods , as a rule, have a wide harizontal distribution , and 
under such circumstances they may be of great stratigraphic importance. 
As a matter of fact, stratigraphy has to be based on analyses of whole 
necrocoenoses, with due consideration to the chemistry, granulometry , and 
petrology of the strata! sequences. Ostracods wil l  presurnably be of parti
cular value, not only on account of their wide harizontal distribution but 
also on account. of  their ecological sensitivity. When their ecological nature 
is known , they will be elucidative of paleohydrology and consequently also 
of changes of leve! ; and these branches of geology are most intimately 
combined with stratigraphy. 

For the time being, the Lower Ordavieian ostracods of Seandinavia and 
Estonia are very little known. For this reason the present investigation is 
of  restricted stratigraphic importance until the ostracodal faunce of other 
districts have been examined. However, som e of the most abundant species 
in the Si lj an District and their vertical distribution will be briefly mentioned 
(cf. PI . XXIII) .  

Group of lower part of stratum G. The most abundant among the 
species observed belong to this group.  

The most frequent species is Conehoides minuta n .  sp .  which may be 
fairly easily recognized in  spite of i ts being non-sulcate and smooth {the 
fact that the posteradorsal area is swollen is a typical feature of this species) . 

Other characteristic and fairly numerous Conehoides species of this group 
are C. meganotifera n. sp . ,  C. ventroineisurata n .  sp . ,  and C. mieropunctata 
n .  sp .  Though represented by only two specimens, C. socialis (BRÖGGER) is 
of interest in being one of the 3 present species which were known earlier 
(from Norway) . 

Four abundant and rather easily distinguishable Glossopsis species are 
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characteristic of the group : G. tenuilimbata n. sp . ,  G. acuta n. s p . ,  G. cla11ata 
n .  sp . ,  and G. lingua n . sp .  

Primiiiella is represented by the numerous but somewhat variable 
P. bre11isulcata n. sp. and by the less abundant but distinctly pattemed 
P. expressoreticulata n. sp .  and P. anterodepressa n .  sp .  

Both the  carinate Aulacopsis species (which are  rather numerous) belong 
here (A . monojissurata n. sp .  and A. bijissurata n .  sp . ) .  

Al l  the three Tetradella species observed appear in the lower G group.  
Among them , T. grewingki (BocK) is of  great interest, s ince i t  is abundant 
in the Silj an District and was earlier reported both from Ingermanland and 
Norway. The two remaining species (both reticulate) are less frequent but 
easily recognizab le  ( T. teres n. sp . ,  and T. lanceolata n. sp . ) . 

Attention may also be directed to Ceratopsis grandispinosa n .  sp . ,  though 
it is not abundant and represented only in  one locality ; but it has a distinct 
appearance. 

Ctenentoma is represented by C. macroreticulata n. sp . ,  which belongs to 
the Ctenentoma group that is provided with a velate ridge. The species has 
a characteristic appearance but was observed practically only in  one locality .  

Bytlzocypris species are often difficult to determine ,  but B. ellipsiformis 
(which occurs in the lower G) is fairly easily recognizable on account of 
the two rather broad umbones. 

Of the genera now mentioned , Tetradella and the carinate section of 
Aulacopsis were not observed above this horizon .  The Glossopsis species, 
as a rule, are of samewhat different appearance in relation to those of the 
upper groups (S III being much better developed). 

Group of interstage species. These species are few in number. Some 
are slightly more abundant than others ; they are also fa irly easily recognizable, 
viz . : 

Conchozdes le11is n .  sp .  (disappears j ust at G/R II) 
Glossopsis robusta n .  sp .  
Ectoprimitia tenuireticulata n .  sp .  

Group around G/R II. This group is charactcrized by the fact that some 
earlier represented genera have partly changed their appearance, and also 
by the fact that genera not represented in the lower and interstage groups 
have appeared . 

As j ust mentioned, the Glossopsis species of the upper group are 
distin guish ed by the feature that S III is  incomplete or not developed ( in 
the lower group only G. mulila/a n. sp .  has an incomplete S III) . Carinate 
Ctenentoma species appear in this group .  Conehoides is represented by a 
circumstriate type, differing  distin ctly in this respect from those of the lower 
G group .  

The  following genera are not  represen te  d in the  lo  w er  gro u ps : Macronotella, 
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Pinnatutites n. gen . ,  Ceratocypris, Euprimites n. gen . ,  Eurychilina, and 
Laccochilina n .  gen. Ogmoopszs n .  gen . occurs mainly in the upper group (only 
one species represented by one specimen was found in the lower G group). 
The main part of Euprimitia belongs to the upper group .  Also the main 
part of Steusloffia occurs there. 

Steuslofjia is unique i n  being represented , as far as I may judge, by 
the same species in  the lower G group and in the upper group .  In the 
discussion on p. 3 5 8  i t  was suggested that the species had lived in  the 
ocean during the whole G stage . In the Silj an District it had remained in 
small numbers until the !arge ostracodal extinction in  Connection with the 
maximal precipitation of hydrous iron oxide in the E.:rpansus period . After 
the communication with the ocean bad been reestablished (G/R Il) ,  i t returned 
to the Silj an District. Meanwhile ,  the species may have changed slightly 
in appearance : a small anterodorsal nod e h ad disappeared. 

Some of the most typical species of  the upper group may be mentioned 
(arranged in  order according to frequency) : 

Ogmoopsis nodulifera n . sp .  
Pinnatutites procera (KUMMEROW) 
Laccochilina dorsoplicata n. sp .  
Glossopsis depressolimbata n .  sp .  
Ctenentoma plana n .  sp .  
Ceratocypris longzspina n.  sp .  
Conehoides circumstriata n .  sp .  
Eurychilzna dorsotuberculata n .  sp . 
Macronotella fabuliformis n .  sp .  
Primiiiella dibulbosa n .  sp .  

* 

Attention has been directed above to more abundant and fairly easily 
distinguishable species. Species which are frequent but difficult to determine, 
such as those belonging to Aparchites and Bytlwcyprzs, are only occasionally 
mentioned, since they may be of more restricted stratigraphic importance 
on account of their mostly minute differences. 

However, there is also reason to observe those species which are rare 
in the Siljan District, since they may be more abundant in  other regions .  
An example of this is Laccochilina centrotuberculata n .  sp .  which appears 
in small numbers in the present material , but which seems to be a common 
species in  the Upper Asaphus Limestone of the Island of Öland. 
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Addendum. 

After this paper went to press, a note by W ARTHIN appeared ,  entitled 
"Ostracode genotypes designated by S. A. MILLER" (Journ . PaJ. Vol . 2 2 .  
No .  5 ·  1 948) .  

In this nate i t  is stated that the genus Eurychilina should be a synonym 
of  Primitia, since MILLER ( in 1 8 89) designated P. strangulata (SALTER) , 
which is an Eurychil inid, as the type of Primitia. "Miller 's designation 
antedates an y other known to the writer. " However, I prefer to wait for 
further studies by Mr WARTI·I IN in subsequent designatians of genotypcs ; 
the present result of h is studies is perhaps not definite. 

In the same j ournal ,  S WARTZ and ORIEL discussed orientation termino
logy. They use the so-called plenate terminology proposed by SWARTZ in  
a previous paper ( 1 94 5 )  "as a veh icle for obj ective discussion of orientation 
problems" .  However, this terminology is not suggested for common use in 
systematic descriptions. " 'Anterior '  and 'posterior ' ,  and 'right val ve' and 
' left valve '  are far more desirable terms wherever common agrcement can 
be attained . "  

I think that common agrcement is  attainable (cf. t he  chapter Orientation 
of the carapace, p .  1 1 8 f.) .  
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Explanation of plates. 

Magnification 30 x uniess otherwise indicated. 

Numbers of specimens referable to the Collection of the Institute of Paleontology of 

Uppsala. 

Plate I. 
Page 

Fig. I .  Conehoides mieropunctata n. sp. Type e�: .  20 x . Holotype. No. ar. os. 1 0 1 .  
Leskusänget I 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 5 I 

a. Side view of carapace, right valve. 
b. Anterior view of carapace. 
c .  Dorsal view of carapace. 

Fig. 2 .  Conehoides mieropunetata n.  sp. Type {J .  20 x .  No. ar. os. IO] .  Leskusänget 1 0 .  I 53  
a. Side view of  carapace, right valve. 
b. Anterior view of carapace. 
c. Dorsal view of carapace. 

Fig. 3· Conehoides socialis (BRÖGGER) . 14 x .  No. ar. os. r r 3 .  Stenberg 4 . . . . . . . . .  I 54 
a. Side view of carapace, right valve. 
b.  Anterior view of carapace. 
c .  Dorsal view of carapace. 

Fig. 4· Conehoides soeialis (BRÖGGER) . 1 4  x .  No. ar. os. 426.  Stenberg 5 . . . . . . . . .  I 54 
Side view of left valve. 

Plate II. 
Fig. I .  Conehoides meganotifera n .  sp. Type {J. Holotype. No. ar. os. 1 1 4 .  Leskusänget 

1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I59 
a .  Side view of carapace, left valve. 
b. Dorsal view of carapace. 
c. Ventral view of carapace. 
d .  Posterior view of carapace. 

Fig. 2 .  Conehoides meganoti/era n. sp. Type {J j u v .  No. ar. os. I 4 I .  Leskusänget 1 2  . .  1 59 
Side view of left valve. 

Fig. 3 ·  Conehoides meganoti/era n. sp. Type {J j uv. No. ar. os. 1 4 2 .  Leskusänget 1 2  . . .  1 59 
a. Side view of left valve. 
b .  Anterior view of left valve. 

Fig. 4· Conehoides meganotifera n. sp . Type e�: .  No. ar. os. I 38 .  Leskusänget 1 2  . . .  1 56 
a. Side view of right valve. 
b. Anterior view of right valve. 
c.  Dorsal view of right valve. 

Fig. 5 ·  Conehoides meganoti/era n. sp. Type e�: juv. No. ar. os. I 3 3 ·  Leskusänget I 2  . . .  I 56 
a. Side view of right valve. 
b. Anterior view of right valve. 

Fig. 6. Conehoides meganoti/era n. sp. Type e�: juv. No. ar. os. 1 5 3 .  Leskusänget 4 ·  156  
a. Side view of  left valve. 
b. Anterior view of left valve. 
c. Dorsal view of left valve. 
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Fig. 7· Conehoides rugosa n. sp. Holotype. No. ar. os. I 54 ·  Leskusänget 25 I69 

Side view of right valve. 

Fig. 8. Conehoides venlroineisurala n. sp. Type a.. Holotype. No. ar. os. I 73 ·  Röjer-
åsvägen 6 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 72 

a.  Side view of carapace, left valve. 
b. Dorsal view of carapace. 

Fig. 9 ·  Conehoides venlroineisurala n. sp . Type {3. No. ar. os. I 66 .  Röjeråsvägen 4 · . I 7+ 
Side view of right va!ve. 

Fig. I O .  Conehoides sp. No. ar. os. 791 .  Born-Dådran 4 ·  
Interna! mould o f  right valve showing muscle scars . 

Fig. I I .  Conehoides sp. B. No. ar. os. 2 I 5 .  Rävanäs 5 . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 79 
Interna! mould of right va!ve. 
a. Side view. 
b. Anterior view. 

Fig. I 2 .  Conehoides dorsodepressula n. sp. Holotype. No. ar. os. I 20. Rävanäs 2 . . .  I63  
a .  Side view of  carapace, right valve. 
b. Anterior view of carapace.  
c .  Dorsal view of carapace. 

Plate III. 
Fig. I .  Conehoides s p. D. No. ar. os. I 56.  Leskusänget IO . . . . . . . . . . . . . . . . . . . . . . .  I67 

a. Side view of left valve. 
b. Dorsal view of left valve. 
c. Anterior view of left valve. 

Fig. 2. Conehoides minula n. sp. Type a.. No. ar. os. I 76 .  Rävanäs 5 ·  . . . . . . . . . . . .  I 7 5  
Side view o f  left valve. 

Fig. 3· Conehoides minula n. sp. Type a.. Holotype. No. ar. os. 200. Stenberg 6 . .  I 75 
a. Side view of carapace, right valve. 
b.  Side view of carapace, left valve . 
c. Dorsal view of carapace. 

Fig. 4· Conehoides sp. D. No. ar. os. I 57· Gulleråsen 8 . . . . . . . . . . . . . . . . . . . . . . . . . .  I67  
Interna! mould showing the interna! presulcate node. 

Fig. 5· Conehoides minula n.  sp. Type {3. No. ar. os. 202 .  Leskusänget I 3 . . . . . . . . I77  
Side view of  left valve. 

Fig. 6 .  Conehoides minula n. sp. Type {3. No. ar. os. I 96 .  Röjeråsvägen 6 . . . . . . .  I77  
Side view of right valve. 

Fig. 7· Conehoides minula n. sp. ab. poslerorelieulala . No. ar. os. 207.  Silverberg I 1 78 
a. Side view of carapace, right valve. 
b. Dorsal view of carapace. 

Fig. 8 .  Conehoides levis n.  sp. Type a. .  Holotype . No. ar. os. I 2 I .  Leskusänget 22  . .  1 65 
a. Side view of left valve. 
b. Dorsal view of left valve. 
c. Anterior view of left valve. 

Fig. 9· Conehoides sp. C. No. ar. os. 220 .  Silverberg 5 . . . . . . . . . . . . . . . . . . . . . . . . .  I 8o 
Intemal mould of left valve, side view. 

Fig. IO .  Conehoides levis n. sp. Type {3. N o.  ar . os. I 28 .  Leskusänget 2 2 . . . . . . . . . . . . I 66 
Side view of left valve. 

Fig. I I .  Conehoides eireumslriala n. sp. Holotype. No. ar. os. 1 59. Leskusänget 25 . I 70 
a. Side view of right valve. 
b. Anterior view of right valve. 
c. Dorsal view of right valve. 

Fig. I 2 .  Conehoides venlropunelala n. sp. Holotype . No. ar. os. I I9 .  Granmor 9 . . . .  I62  
a .  Side view of left valve. 
b.  Dorsal view of left valve. 
c.  Anterior view of left valve. 
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Fig. 1 3 .  A parchites reticuliferus n. sp. Holotype. No. ar. os. 238 .  Stenberg 2 . . . . . . .  1 8 7  

a.  Side view o f  right valve. 
b.  Dorsal view of right valve. 
c. Anterior view of right valve. 

F i g. 1 4 .  A parchites circumexaratus n. sp. Holotype. No. ar. os. 234 .  Röjeråsvägen 9 .  . r86  
a. Side view of carapace. 
b.  Dorsal view of carapace. 
c .  Anterior view of carapace. 

Fig. 1 5 .  A parchites depressulus n. sp. Type ex. Holotype. No. ar. os. 2 3 1 .  Silverberg 
II :  4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 84 

Side view of left valve. 

Fig. 1 6 .  A parchites depressulus n. sp. Type {3. No. ar. os. 228 .  Stenberg 5 . . . . . . . . .  1 85 
a. Side view of right valve. 
b. Dorsal view of right valve. 

Plate IV. 

Fig. r .  Macronotella planasalebrasa n. sp. Holotype. No. ar. os. 253 .  Leskusänget 20 . .  1 9 1  
a .  Side view o f  carapace, right valve. 
b.  Side view of carapace, left valve. 
c. Ventral view of carapace. 

Fig. 2. Macronotella reticulata n. sp. No. ar. os. 250.  Rävanäs 9 . . . . . . . . . . . . . . . . .  1 93 
Side view of right valve. 

Fig. 3· Macronotella fabuliformis n. sp. Holotype. No. ar. os. 246. Gulleråsen 1 3  . . .  1 90 
a. Side view of carapace, right valve. 
b.  Ventral view of carapace. 

Fig. 4 ·  M aeronateila fabuliformis n. sp. N o. ar. os. 243 .  Leskusänget 24 . . . . . . . . . . . 1 90 
Intemal mould of right valve, side view. 

Fig. 5· Macronotella reticulata n. sp. Holotype. No. ar. os. 248 . Silverberg II :  9 ·  . . .  193 
a. Side view of left valve. 
b. Dorsal view of left valve. 
c .  Anterior view of left valve. 

Fig. 6. Macronotella reticulata n. sp. No. ar. os. 249.  Born-Dådran 5 . . . . . . . . . . . . .  1 93 
Side view of right valve. 

Fig. 7· Ceratocypris longispina n. sp. Type {3. Holotype. No. ar. os. 256.  Leskusänget 
24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197 

Side view of right valve. 

Fig. 8. Ceratocypris longispina n. sp. Type ex .  No. ar. os. 2 6 r .  Leskusänget 24 . . .  197  
Side view of  right valve. 

Fig. 9· Ceratocypris longispina n. sp . Type f3 ju v. N o. ar. os. 264. Leskusänget 24 . . . 197  
a. Side view of  right valve. 
b.  Anterior view of right valve. 

Fig. ro .  Ceratocypris longispina n. sp. Type ex ad. No. ar. os. 258 .  Leskusänget 25 . 197  
Side view of  right valve. 

Fig. r r .  Ceratocypris . longispina n. sp. No. ar. os. 792 . Born-Dådran 8 . . . . . . . . . . . . .  196 
Intemal mould showing spine, ventral view. 

Fig. 1 2 .  Ceratocypris longispina n. sp. No. ar. os. 794· Leskusänget 24 . . . . . . . . . . . . .  196 
a.  Side view of left valve. 
b. Dorsal view of left valve . 
c. Ventral view of left valve. 
d. Anterior view of left valve . 

Fig. 1 3 .  Pinnatutites microrugosa n. sp. Holotype. No. ar. os. 2 8 r .  Leskusänget 1 9 . 202 
a. Side view of right valve. 
b. Posterior view of right valve. 
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Fig. I 4 .  Pinnatutites procera (KuMMEROw) . No. ar. os. 780. Leskusänget 24 . . . . . . . . .  I99  

Side view of  right valve, partly intemal mould . 

Fig. I 5 .  Pinnatutites procera (KuMMERow) . No. ar. os. 266. Born-Dådran 8 . . . . . . . . . . .  I99  
a.  Side view of  left valve. 
b. Dorsal view of left valve . 
c. Anterior view of left valve. 

Fig. I6 .  Pinnatutites tumida n. sp. Holotype. No. ar. os. 282 .  Gulleråsen I I . . . . . . . • . .  203 
a .  Side view of carapace, left valve . 
b. Dorsal view of carapace . 
c. Anterior view of carapace. 

Fig. I 7 .  Primiiiella brevisutcata n.  sp. Holotype. No. ar. os. 285 .  Leskusänget 8 . . . . .  209 
a .  Side view of right valve. 
b. Dorsal view of right valve. 
c. Anterior view of right valve. 

Fig. I 8 .  Primiiiella brevisutcata n.  sp . j uv. No. ar. os. 3 I 6 .  Stenberg 6 . . . . . . . . . . . .  209 
Side view of left valve . 

Fig . I 9 .  Primiiiella brevisutcata n. s p. ab. macutata. N o. ar. os. 306. Leskusänget 8 .  . . 2 I 2 
Side view of left valve. 

Fig. 20 .  Primiiiella brevisutcata n. sp. ab. paucitubercutata. No. ar. os. 232 .  Leskusänget 
IO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 I 5  

Intemal mould of left valve, side view. 

Fig. 2 1 .  Primiiiella brevisutcata n.  sp. ab. macutata. No. ar. os. 286.  Granmor 2 . . . . .  2 1 2  
Side view of left valve . 

Fig. 2 2 .  Primiiiella brevisutcata n. sp. ab. macutata. No. ar. os. 305 . Leskusänget 8 . . .  2 1 2  
Side view of right valve. 

Plate V. 
Fig. I .  Primiiiella brevisutcata n. sp . ab. obscura. No. ar. os. 3 I I .  Leskusänget I 7  . .  2 1 3  

Side view o f  left valve. 

Fig. 2. Primiiiella brevisutcata n.  sp. ab. bitubercutata. No. ar. os. 3 I 3 .  Leskusänget 10 . .  2 I 4  
Intemal mould of left valve, side view. 

Fig. 3· Primiiiella expressoreticutata n. sp. Holotype. No. ar. os. 324 .  Leskusänget 1 4 ·  220 
a.  Side view of left valve. 
b. Dorsal view of left valve. 
c. Anterior view of left valve . 

Fig. 4· Primiiiella expressoreticutata n. sp . No. ar. os. 3 2 1 .  Leskusänget I O  . . . . . . . . .  220 
Side view of right valve. 

Fig. 5· Primiiiella expressoreticutata n. sp. No. ar. os. 323 .  Silverberg I .  Specimen im-
pregnated with limonite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220 

a. Side view of right valve. 
b.  Anterior view of right valve. 
c. Dorsal view of right valve. 

Fig. 6. Primiiiella expressoreticutala n. sp . No. ar. os. 3 2 2 .  Leskusänget 1 0  . . . . . . . .  220 
a.  Side view of  right valve. 
b.  Anterior view of right valve. 
c. Dorsal view of right valve. 

Fig. 7 ·  Primiiiella dibutbosa n.  sp. Type {3. Holotype. No. ar. os. 340. Born-Dådran 2. 2 I 8  
a .  Side view of left valve, partly intemal mould. 
b .  Anterior view of left valve. 
c. Dorsal view of left valve. 

Fig. 8. Primiiiella dibutbosa n. sp. Type IX. No. ar. os. 343 ·  Leskusänget 22 . . . . . .  2 1 7  
Intemal mould 'of right valve. 
a .  Side view. 
b.  Dorsal view. 
c .  Anterior view. 
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Fig. g. Primiiiella dibulbosa n. sp. Type {J. No. ar. os. 3 4 1 .  Rävanäs r o  . . . . . . . .  2 r 8  
Interna! mould o f  left valve, side view. 

Fig. ro .  Primiiiella dibulbosa n. sp. Type {J. No. ar. os. 342 .  Silverberg II :  g . . . . . . 2 r 8  
Intemal mould o f  left valve, side view. 

Fig. I I .  Primiiiella sp. A .  No. ar. os. 320.  Stenberg 4 . . . . . . . . . . . . . . . . . . . . . . . . . .  2 r 6  
Side view o f  right valve, partly interna! mould. 

Fig. r 2 .  Primiiiella anterodepressa n. sp. No. ar. os. 336. Stenberg 5 . . . . . . . . . . . . . . .  2 22  
a. Side view of  left valve, partly intemal mould. 
b .  Anterior view of left valve. 
c. Dorsal view of left valve. 

Fig. r 3 .  Primiiiella anterodepressa n. sp. Holotype. No. ar. os. 345 ·  Stenberg 5 . . . . . .  222  
Side view of  left valve. 

Fig. 1 4 ·  Laccoprimilia ? foveosulcata n. sp. Holotype. No. ar. os. 357 ·  Granmor 2 . . . . 234 
Side view of right valve. 

Fig. r 5 .  Ectoprimilia tenuireliculata n. sp. Holotype. No. ar. os. 333 ·  Stenberg r o  . .  225  
a.  Side view of right valve. 
b. Anterior view of right valve. 

Fig. r6 .  Haploprimitia lenliculoidea n. sp. Holotype. No. ar. os. 820.  Leskusänget r7 228  
a .  Side view of  carapace, right valve. 
b. Dorsal view of carapace. 

Fig. r 7 .  Laccoprimitia ? foveosulcata n. sp. No. ar. os. 354 ·  Stenberg 3 . . . . . . . . . . . . . .  234 
a. Side view of left valve. 
b .  Anterior view of left valve. 
c. Dorsal view of left valve. 

Fig. r 8 .  Laccoprimilia ventroturgida n. sp. Holotype. No. ar. os. 359·  Born-Dådran 2 . . .  232  
a.  Side view of  right valve, partly intemal mould. 
b .  Dorsal view of right valve. 
c .  Anterior view of right valve. 

Fig. rg . Primitiopsis (?) circumreticulatum n. sp. Holotype. No. ar. os. 360. Silverberg 2 .  24r  
a.  Side view of  left valve. 
b. Dorsal view of left valve. 
c. Anterior view of left valve. 

Fig. 20. Conchoprimites reticulifera n. sp. Holotype. No. ar. os. 366. Stenberg 7 . . . .  237 
a .  Side view of  carapace, left valve. 
b. Dorsal view of carapace. 
c .  Anterior view of carapace. 

Fig. 2 1 .  Euprimilia planopunctata n. sp . Holotype. No. ar. os. 390. Born-Dådran 6 . . .  247 
Side view of right valve. 

Fig. 22 .  Euprimitia macroreticulata n. sp. Holotype. No. ar. os. 373 ·  Stenberg 4 . . . .  245 
a .  Side view of left valve . 
b. Dorsal view of left valve. 
c. Anterior view of left valve. 

Fig. 2 3 .  Euprimitia macroreticulata n. sp. No. ar. os. 374 ·  Leskusänget 8. Specimen 
impregnated with limonite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 

Side view of left valve. 

Fig. 24 .  Euprimitia planopunctata n. sp . No. ar. os. 380.  Born-Dådran 6 . . . . . . . . . .  247 
Interna! mould of right valve, side view. 

Fig. 25 .  Euprimitia tenuireticulata n. sp. Holotype. No. ar. os. 370.  Leskusänget 24 . .  244 
a .  Side view of left valve. 
b. Anterior view of left valve. 
c. Dorsal view of left valve . 

Fig. 26 .  Euprimitia tenuireticulata n. sp. No. ar. os. 3 7 1 .  Rävanäs g . . . . . . . . . . . . . . .  244 
Side view of right valve. 
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Fig. 27 .  Euprimites reticulogranulata n.  sp. Holotype. No. ar. os. 392 .  Leskusänget 24 . 250 
a .  Side view of right valve. 
b. Anterior view of right valve. 
c. Ventrat view of right valve. 

Fig. 28 . Eurychilina dorsotuberculata n. sp. Holotype. No. ar. os. 4 2 1 .  Gulleråsen I ? .  254 
a .  Side view of right and left valves. 
b. Dorsal view of right valve. 
c. Anterior view of right valve. 

F i g. 29 .  Eurychilina dorsotuberculata n. s p. ju v. No. ar. os. 4 I 5 .  Rävanäs I O  . . . . . . . .  254  
Interna! mould of left valve, side view, showing muscle scars. Velum partly 
remaining. 

Fig. JO. Eurychilina dorsotuberculata n. sp. j uv. No. ar. os. 4 1 4 ·  Silverberg II :  7 . . .  254 
Intemal mould of right valve, side view. Velum remaining. 

Fig. 3 1 .  Eurychilina dorsotuberculata n. sp. N o. ar. os. 803. Born-Dådran 8 .  . . . . . . . . . 254 
Side view of right valve. 

Plate VI. 
Fig. I .  Eurychilina rugosotuberculata n. sp. Holotype. No. ar. os. 4 I 2 .  Silverberg II :  7 .  256 

a .  Side view of right valve. 
b .  Dorsal view of right valve. 
c. Anterior view of right valve. 

Fig. 2 .  Laccochilina centrotuberculata n. sp. No. ar. os. 406. Born-Dådran 4 . . . . . . . .  26I  
Side view of right valve. 

F i g. 3 ·  Laccochilina centrotuberculata n. sp. Holotype. No. ar. os. 407. Born-Dådran 4 ·  26 I  
Side view of left valve. 

Fig. 4 · Laccochilina levis n. sp. Holotype. No. ar. os. 785.  Born-Dådran 2 . . . . . . . . .  264 
Side view of right valve. 

Fig. 5 ·  Laccochilina dorsoplicata n. sp. j uv. No. ar. os. 395· Born-Dådran 7 . . . . . . . .  259 
Side view of right valve. 

Fig. 6 .  Laccochilina dorsoplicata n. sp. Holotype. No. ar. os. 398. Silverberg II :  9 . .  259 
Side view of right valve. 

Fig. 7· Laccochilina dorsoplicata n. sp. No. ar. os. 396. Silverberg II :  6 . . . . . . . . . . . . 259 
a .  Side view of  right valve. 
b. Anterior view of right valve. 

Fig. 8. Laccochilina dorsoplicata n. sp. No. ar. os. 397· Leskusänget 24 . . . . . . . . . . .  259 
a. Side view of right valve. 
b. Ventral view of right valve. 

Fig. 9· Laccochilina dorsoplicata n. sp. No. ar. os. 399. Leskusänget 25 . . . . . . . . . . .  259 
Intemal mould of right valve. 
a. Side view. 
b .  Anterior view. 
c. Ventral view. 

Fig. IO .  Laccochilina dorsoplicata n. sp. No. ar. os. 400. Born-Dådran 6 . . . . . . . . . . .  259 
Side view of right valve. 

Fig. I 1 .  Laccochilina densituberculata n. sp. Holotype. No. ar. os. 408 . Rävanäs 10 262 
a .  Side view of right valve. 
b .  Anterior view of right valve. 
c. Dorsal view of right valve. 

Fig. I 2 .  Ctenentoma rectangulocarinata n. sp. Holotype. No. ar. os. 434 ·  Stenberg 8 . .  274 
a. Side view of carapace, left valve. 
b. Anterior view of carapace. 
c. Dorsal view of carapace. 
d. Ventral view of carapace. 
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Fig. 1 3 .  etenentama macroreticulata n. sp. No. ar. os. 43 1 .  Stenberg 5 . . . . . . . . . . . . . . .  269 
a. Side view of right valve. 
b. Anterior view of right valve. 

Fig. 1 4 · Laccochilina densituberculata n. sp. No. ar. os. 4 1 0. Born-Dådran 6 . . . . . . . . . .  262 
Side view of left valve. 

Fig. 1 5 .  etenenloma macroreticulata n. sp. No. ar. os. 427.  Stenberg 5 . . . . . . . . . . . . . . .  269 
Side view of left valve. 

Fig. 16 .  etenentama macroreticulata n. sp. Holotype. No . ar. os. 420. Stenberg 4 . . . . . .  269 
a. Side view of right valve. 
b.  Anterior view of right valve. 

Fig. 1 7 . etenentama macroreticulata n. sp. ju v. No. ar. os. 429. Stenberg 5 . . . . . . . . . . .  269 
Side view of right valve. 

Fig. 1 8 .  etenenloma falcatosulcata n. sp. Holotype. No. ar. os. 433 ·  Born-Dådran 8 . . .  2 7 1  
a. Side view of left valve. 
b. Anterior view of left valve. 
c. Dorsal view of left valve. 

Plate VII. 
Fig. 1 .  etenentama plana n. sp. Type a. Holotype. No. ar. os. 442.  Röjeråsvägen 9 . .  276 

Side view of left valve. 

Fig. 2 .  

Fig. 3 · 

Fig. 4 · 

Fig. 5 · 

Fig. 6. 

Fig. 7 · 

etenentama plana n. sp. Type a. No. ar. os. 445 · Leskusänget 25 . . . . . . . . . .  276 
Anterior view of carapace, showing ventral carina. 

etenentama plana n. sp. Type b. No. ar. os. 443·  Röjeråsvägen 9 . . . . . . . . . .  278 
a.  Side view of left valve. 
b.  Anterior view of left valve. 

etenentama plana n. sp. Type b. No. ar. os. 438 .  Born-Dådran 6 . . . . . . . . . . .  278 
Interna! mould of right valve, side view. 

etenentama plana n. sp. Type b. No. ar. os. 444 · Leskusänget 25 . . . . . . . . . .  278 
Side view of right valve. 

etenenloma plana n. sp. Type b.  No. ar. os. 44 1 .  Born-Dådran 5 . . . . . . . . . .  278 
Side view of right valve. 

etenenloma canaliculata n. sp. Holotype. No. ar. os. 435 ·  Rävanäs 6 . . . . . . .  2 73 
a. Side view of right valve. 
b. Posterior view of right valve. 
c. Anterior view of right valve. 
d. Dorsal view of right valve. 
e. Ventral view of right valve. 

Fig. 8. etenentama sp. No. ar. os. 795 · Born-Dådran 2 .  
Interna! mould of  left valve, side view, showing muscle scars. 

Fig. 9.  A ulacapsis monafissura/a n.  sp. Type a. Holotype. No. ar. os. 457·  Stenberg 5 .  284 
Side view of right valve. 

Fig. 10 .  A ulacapsis monafissura/a n. sp. Type a.  No. ar. os. 464. Stenberg 4 ·  . . . . . . .  284 
Side view of left valve. 

Fig. I I .  A ulacapsis monafissura/a n. sp. Type b. No. ar. os. 470. Stenberg 5 . . . . . . . . 286 
a. Side view of left valve . 
b. Anterior view of left valve . 
c. Dorsal view of left valve. 

Fig. 1 2 .  A ulacapsis nodosa n. sp . Holotype. No. ar. os. 474·  Rävanäs 4 ·  . . . . . . . . . . .  2 8 1  
a. Side vie w o f  left valve. 
b.  Dorsal view of left valve. 
c. Anterior view of left valve. 

Fig. 1 3 .  A ulacapsis bifissurata n. sp. No. ar. os. 796. Leskusänget 9 . . . . . . . . . . . . . . .  287  
Side view of right valve. 

26 - 48705 Bull. of Geol. Vol. XXXIII 
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Fig. 1 4 .  A ulacapsis bifissurata n. sp. No. ar. os. 8o r .  Leskusänget g . . . . . . . . . . . . . . .  287  
Ventral view. 

Fig. 1 5 .  A ulacapsis bifissurata n. sp. Type a. Holotype. No. ar. os. 8 2 1 .  Stenberg 5 . .  z88 
Ventral view of carapace. 

Fig. r 6. A ulacapsis bifissurata n. sp. Type a. No. ar. os. 487 .  Leskusänget g . . . . . . .  288 
Side view of right valve. 

Fig. 1 7 .  A ulacapsis bijissurata n. sp. Type b.  No. ar. os. 485 .  Stenberg 4 . . . . . . . . .  2go 
a.  Side view of right valve. 
b. Anterior view of right valve. 

Fig. r 8 .  A ulacapsis bifissurata n. sp. Type c .  No. ar. os. 48g. Gulleråsen 5 . . . . . . . .  2gr  
a.  Side view of  right valve. 
b. Anterior view of right valve. 

Fig. r g. A ulacapsis bifissurata n. sp. Type d. No. ar. os. 480. Stenberg 2 . . . . . . . . . .  2gi  
Side view of  right valve. 

Fig.  20. A ulacapsis bifissurata n. sp. Type d. No. ar. os. 483 .  Stenberg 5 . . . . . . . . . . .  2g r  
a.  Side view of right valve. 
b. Dorsal view of right valve. 
c. Anterior view of right valve. 

Fig. 2 ! .  Glossopsis tenuilimbata n. sp. Holotype. No. ar. os. 4g7. Stenberg 5 . . . . . . . .  303 
a.  Side view of carapace, right valve. 
b. Dorsal view of carapace. 
c.  Ventral view of carapace. 
d .  Anterior view of carapace. 

Fig. 22 .  Glossopsis tenuilimbata n. sp. ju v. No. ar. os. 4g8. Stenberg 5 . . . . . . . . . . . . .  303 
Side view of left valve. 

Fig. 23 .  Glossopsis acuta n. sp. No. ar. os. 5 3 1 .  Stenberg 5 . . . . . . . . . . . . . . . . . . . . . . . .  300 
a. Side view of left valve. 
b.  Dorsal view of left valve. 

Fig. 24 .  Glossopsis acuta n. sp. Holotype. No. ar. os. 542 .  Stenberg 5 . . . . . . . . . . . . .  300 
Side view of left valve. 

Fig. 25 .  Glossopsis acuta n. sp. No. ar. os. 538 .  Rävanäs 4 . . . . . . . . . . . . . . . . . . . . . . .  300 
Side view of left valve. 

Fig. 26. Glossopsis alata n. sp. Holotype. No. ar. os. 584.  Silverberg II :  I . . . . . . . . .  306 
Side view of right valve. 

Fig. 27 .  Glossopsis alata n. sp. No. ar. os. 583 .  Granmor 6 . . . . . . . . . . . . . . . . . . . . . . .  306 
Side view of right valve. 

Plate VIII. 
Fig. I .  Glossopsis clavata n. sp. No. ar. os. 572 .  Stenberg 2 . . . . . . . . . . . . . . . . . . . . . .  308 

Side view of right valve. 

Fig. 2 .  Glossopsis clavata n. s p. Holotype. No. ar. os. 560. Rävanäs 2 . . . . . . . . . . . .  308 
Side view of left valve. 

Fig. 3· Glossopsis clavata n. sp. j uv. No. ar. os. 5 6 1 .  Stenberg 2 . . . . . . . . . . . . . . . . .  308 
Side view of left valve. 

Fig. 4· Glossopsis clavata n. sp. No. ar. os. 547 ·  Granmor 2 . . . . . . . . . . . . . . . . . . . . . .  308 
Anterior view of right valve. 

Fig. 5· Glossopsis clavata n. sp. j uv. No. ar. os. 562 .  Rävanäs I . . . . . . . . . . . . . . . . . .  308 
Side view of left valve. 

Fig. 6 .  Glossopsis clavata n. sp. No. ar. os. 573 ·  Leskusänget 2 . . . . . . . . . . . . . . . . . . .  308 
Side view of left valve. 

Fig. 7· Glossopsis lingua n. sp. Holotype. No. ar. os. 525 .  Rävanäs I . . . . . . . . . . . .  2g8 
a.  Side view of left valve. 
b. Dorsal view of left valve. 
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8 .  Glossopsis lingua n. sp. No. ar. os. 556.  Fig. Leskusänget 3 ·  . . . . . . . . . . . . . . . . . .  298 

Side view of left valve. 

g.  Glossopsis lingua n. sp. No. ar. os. 533 ·  Fig. Granmor 2 .  . . . . . . . . . . . . . . . . . . . . . 298 
Side view of right valve. 

Fig. IO .  Glossopsis indistincta n. sp. Holotype. No. ar. os. 6 I 4 .  Leskusänget 25 . . . .  3 I 5  
a .  Side view o f  right valve . 
b. Anterior view of right valve. 

Fig. I I .  Glossopsis mutilata n. sp. Holotype. No. ar. os. 597 ·  Stenberg 7 . . . . . . . . . .  3 I 7  
Side view of left valve. 

Fig. I 2 .  Glossopsis robusta n. sp. Type a. Holotype. No. ar. os. 585 .  Gulleråsen I5 . . .  320 
a. Side view of left valve. 
b. Dorsal view of left valve. 

Fig. I 3 .  Glossopsis robusta n. sp. Type a. No. ar. os. 598.  Gulleråsen 8 . . . . . . . . . . . .  320  
Anterior view of  left valve. 

Fig. I4 .  Glossopsis robusta n. sp. Type b. No. ar. os. 778 .  Leskusänget 2 2  . . . . . . . . .  3 2 I  
Side view o f  right valve. 

Fig. I 5 .  Glossopsis robusta n. sp. Type C. No. ar. os. 6os . Leskusänget I ]  • . . . . . • . .  3 2 I  
Side view o f  right valve. 

Fig. I6 .  Glossopsis depressolimbata n. sp. Holotype. No. ar. os. 6 u .  Leskusänget 24 . 3 I 3  
Side view o f  right valve. 

Fig. I ] .  Glossopsis nodosa n. sp . Holotype. No . ar. os. 596. Born-Dådran 5 ·  . . . . . . . .  3 I I  
Side view of right valve. 

Fig. I 8 .  Ogmoopsis paenequisulcata n. sp. Holotype. No. ar. os. 6I6 .  Röjeråsvägen 2 .  327  
a. Side view of  left valve. 
b. Anterior view of left valve. 
c. Ventral view of left valve. 
d. Dorsal view of left valve. 

Fig. I g. Ogmoopsis nodulifera n. sp. Holotype. No. ar. os. 6 r 8 .  Silverberg II :  7 . . . . .  324  
a. Side view of  right valve. 
b. Dorsal view of right valve. 
c. Anterior view of right valve. 

Fig. 20. Ogmoopsis noduli/era n. sp. No. ar. os. 626. Gulleråsen I ]  . . . . . . . . . . . . . . . .  324  
a .  Side view of  left valve. 
b. Ventral view of left valve. 
c. Anterior view of left valve. 

Fig. 2 1 .  C eratopsis grandispinosa n. sp. A .  Type IX. Holotype. No. ar. os. 620. Sten-
berg 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332  

a.  Side view of  left valve. 
b. Anterior view of left valve. 
c. Dorsal view of left valve. 

Fig. 2 2 .  Ceratopsis grandispinosa n. sp. A .  Type {J. No. ar. os. 623 .  Stenberg 5 . . . . .  333  
Side view of  left valve. 

Plate IX. 
Fig. I .  Ceratopsis grandispinosa n. sp. subspecies B. No. ar. os. 62 1 .  Stenberg 7 . . . . .  334  

Side view of  left valve, partly damaged. 

Fig. 2. Ceratopsis sp . C. No. ar. os. 635 .  Silverberg II: 9 . . . . . . . . . . . . . . . . . . . . . . . .  335 
Side view of right valve, partly damaged. 

Fig. 3 ·  Tetradella grewingki (BocK) . No. ar. os. 638.  Stenberg 6 . . . . . . . . . . . . . . . . . . .  342 
Side view of right valve . 
(Sedimentary rock remairring on both sides of the lo bes to prevent the granula
tion of the lobes from damage at the preparation.)  

Fig. 4 ·  Ceratopsis sp. C. No. ar.  os. 6og.  Leskusänget 24 . . . . . . . . . . . . . . . . . . . . . . . . .  335 
Intemal mould of left valve, side view. 
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Fig. 5· Tetradella grewingki (BocK) . No. ar. os. 645 . Stenberg 5 . . . . . . . . . . . . . . . . . .  342 
Interna! mould of right valve, side view, showing muscle scars. Velum 

partly preserved. 

Fig. 6. Tetradella grewingki (BocK) . No. ar. os. 642.  Stenberg 5· Specimen slightly 
worn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  342 

a.  Side view of right valve. 
b. VentraJ view of right valve. 

Fig. 7· Tetradella grewingki (BocK) . No. ar. os. 640. Stenberg 5 ·  . . . . . . . . . . . . . . . . . .  3 42  
a. Side view of  right valve. 
b.  VentraJ view of right valve. 

Fig. 8. Tetradella grewingki (BocK) . No. ar. os. 776. Stenberg 5 . . . . . . . . . . . . . . . . . .  342 
Externa! mould of left valve, side view. 

Fig. 9·  Tetradella grewingki (BocK) . No. ar. os. 644. Stenberg 5 . . . . . . . . . . . . . . . . . .  342 
Side view of right valve, partly damaged. 

Fig. IO. Tetradella lanceolata n. sp. Holotype. No. ar. os. 66o. Stenberg 4 . . . . . . . . .  346 
a.  Side view of left valve. 
b.  VentraJ view of left valve. 

F i g. I I. Tetradella grewingki (BocK) . No. ar. os. 643 .  Stenberg 5 . . . . . . . . . . . . . . . . . .  346 
Interna! mould of left valve, side view, and part of velum. 

F i g. I 2. Tetradella teres n. sp. No. ar. os. 684. Leskusänget 8 . . . . . . . . . . . . . . . . . . . . .  348 
Interna! mould of left valve, side view; velum and part of valve left. 

Fig. I 3 .  Tetradella lanceolata n. sp. No. ar. os. 661 .  Gulleråsen 5 . . . . . . . . . . . . . . . . . .  346 
Side view of right valve (old specimen) . 

Fig. q. Tetradella teres n. sp. juv. No. ar. os. 677.  Leskusänget 8 . . . . . . . . . . . . . . . .  348 
Side view of left valve. 

Fig. I 5 .  Tetradella teres n. sp. Holotype. No. ar. os. 686. Stenberg 4 . . . . . . . . . . . . . .  348 
Side view of right valve. 

Fig. I 6. Tetradella teres n. sp. j uv. No. ar. os. 68 1 .  Stenberg 4 . . . . . . . . . . . . . . . . . . .  348 
Side view of right valve. 

Fig. I ] .  Tetradella lanceolata n. sp. No. ar. os. 665 . Leskusänget 7 ·  . . . . . . . . . . . . . . .  346 
Side view of left valve. 

Fig. 1 8 .  Tetradella teres n. sp. No. ar. os. 668 . Stenberg 4 ·  . . . . . . . . . . . . . . . . . . . . . . .  348 
a.  Side view of right valve. 
b.  VentraJ view of right valve. 

Fig. I 9 .  Tetradella teres n. sp. No. ar. os. 675 . Leskusänget 7 . . . . . . . . . . . . . . . . . . . . .  348 
Interna! mould of right valve, side view. 

Fig. 20. Tetradella lanceolata n. sp. No. ar. os. 673.  Leskusänget 7 . . . . . . . . . . . . . . . .  346 
Interna! mould of left valve, side view. 

Plate X. 
Fig. I. Steusloffia polynodulifera n. sp. ju v. No. ar. os. ]I I .  Silverberg 5 . . . . . . . . .  355 

a .  Side view of carapace, right valve. 
b. VentraJ view of carapace. 
c. Dorsal view of carapace. 

Fig. 2. Steusloffia polynodulifera n. sp. Holotype. No. ar. os. 699. Gulleråsen 6 . . .  355  
a.  Side view of  left valve. 
b. Anterior view of left valve. 
c .  VentraJ view of left valve. 

Fig. 3· Steusloffia polynodulifera n. sp. No. ar. os. 700. Born-Dådran 8 . . . . . . . . . . .  355 
Side view of left valve (old specimen) . 

Fig. 4· Steusloffia polynodulifera n. sp. juv. No. ar. os. 708 . Born-Dådran 5 . . . . . .  355 
Interna! mould of left valve, side view, showing muscle scars. 



LOWER ORDOVICIAN O STRACO D S  OF T H E  SILJAN DISTRICT 

Page 

Fig. 5· Steusloffia cf. polynodulifera n. sp. No. ar. os. 777· Gulleråsen I 7  . . . . . . . . .  355 
Postsulcate part of intemal mould of left valve, side view, showing ridges 
corresponding to C III and C I V. 

Fig. 6. Steusloffia polynodulifera n. sp. j u  v. No. ar. os. 70 1 .  Rävanäs I O  . . . . . . . . . . .  355 
Side view of right valve. 

Fig. 7·  Steusloffia polynodulifera n. sp. No. ar. os. 704. Born-Dådran 2 . . . . . . . . . . .  355 
Side view of left valve. 

Fig. 8. Kloedenella? dorsodepressula n. sp. No. ar. os. 723 .  Rävanäs 7 . . . . . . . . . . . . .  364 
Side view of left valve. 

Fig. g. Steusloffia sp. No. ar. os. 798. Leskusänget I 6. 
Interna! mould of right valve, side view. 

Fig. IO .  Steusloffia sp. A .  No. ar. os. 7 I 9. Born-Dådran 7 . . . . . . . . . . . . . . . . . . . . . . .  359 
Side view of left valve. 

Fig. I I .  Ulrichia ? sp. No. ar. os. 720. Stenberg 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362 
Fragment of valve. 

Fig. I 2 .  Pseudulrichia ? sp. No. ar. os. 7 2 1 .  Leskusänget IO . . . . . . . . . . . . . . . . . . . . . . .  362 
Fragment of valve. 

Fig. I ) .  Bythocypris monocarina/a n. sp. No. ar. os. 726.  Silverberg II :  4 . . . . . . . . . . . .  368 
a. Side view of carapace, left valve. 
b. Side view of carapace, right valve. 
c. VentraJ view of carapace. 
d. Dorsal view of carapace. 

Fig. q. Bythocypris monocarina/a n. sp. Holotype. No. ar. os. 725 .  Granmor g . . . .  368 
a. Side view of carapace, right valve. 
b. Anterior view of carapace. 

Fig. I 5 .  Bythocypris curvata n. sp. Holotype. No. ar. os. 748. Leskusänget 25 . . . . . .  377 
a.  Side view of carapace, left valve. 
b. Posterior view of carapace. 
c. VentraJ view of carapace. 
d. Dorsal view of carapace. 

Fig. I6 .  Bythocypris elongata n. sp. Holotype. No. ar. os. 765 . Silverberg II :  4 . . . . .  374 
a. Side view of carapace, left valve. 
b. Anterior view of carapace. 
c. Dorsal view of carapace. 
d .  VentraJ view of carapace. 

Fig. I 7 . Bythocypris curvata n. sp. No. ar. os. 752 .  Leskusänget 23 . . . . . . . . . . . . . . . .  377  
Interna! mould of right valve. 
a. Side view. 
b. Posterior view. 

Plate XI. 
Fig. I .  Bythocypris obliquedorsata n. sp. Holotype. No. ar. os. 745·  Rävanäs 9 . . . . 376 

a.  Side view of carapace, left valve. 
b. VentraJ view of carapace. 
c. Dorsal view of carapace. 
d.  Posterior view of carapace. 

Fig. 2. Bythocypris obliquedorsata n. sp. No. ar. os. 744· Granmor 9 . . . . . . . . . . . . . .  376 
a. Side view of carapace, left valve. 
b. Dorsal view of carapace. 
c .  Anterior view of carapace. 

Fig. ) . Bythocypris nonumbonata n. sp. Type a. Holotype. No. ar. os. 728 .  Räva-
näs I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  369 

a. Side view of carapace, left valve. 
b. Posterior view of carapace. 
c .  VentraJ view of carapace. 
d .  Dorsal view of carapace. 
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Fig. 4· Bythocypris nonumbonata n. sp. Type b. No. ar. os. 727 .  Gulleråsen 7 ·  . . . .  3 70 
a. Side view of carapace, left valve. 
b. Ventral view of carapace. 
c .  Dorsal view of carapace. 
d .  Posterior view of carapace. 

Fig. 5 ·  Bythocypris monoumbonata n.  sp. Type b .  Holotype. No. ar. os. 730. Leskus-
änget 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372  

a. Side view of  carapace, left valve. 
b. Anterior view of carapace. 
c .  Dorsal view of carapace. 

Fig. 6. Bythocypris monoumbonata n.  sp. Type a. No. ar. os. 73 1 .  Stenberg 7 . . . . .  372  
a. Side view of  carapace, left valve. 
b .  Posterior view of carapace. 
c .  Dorsal view of carapace. 

Fig. 7· Bythocypris ellipsiformis n. sp. No. ar. os. 737 ·  Leskusänget 14 . . . . . . . . . . . .  373  
a. Side view of carapace, left valve. 
b. Anterior view of carapace. 
c .  Dorsal view of carapace. 

Fig. 8. Bythocypris ellipsiformis n. sp. Holotype. No. ar. os. 736. Leskusänget 1 4 . 373  
a. Side view of carapace, left valve. 
b. Side view of carapace, right valve. 
c. Posterior view of carapace. 
d .  Ventral view of carapace. 
e. Dorsal view of carapace. 

Fig. g. Bythocypris sp. A .  No. ar. os. 767. Born-Dådran 8 . . . . . . . . . . . . . . . . . . . . . .  3 7 8  
Side view of right valve. 

Plate XII. 
Transverse seetians through ostracodal carapaces and valves. Slight retouch. Magni-

fication 1 3 0  x ,  except Figs. I and 4 (40 x ) . 

Fig. I .  Conehoides micropunctata n. s p.  
Figs. 2-3. Conehoides ventroincisurata n. sp . 
Fig. 4· Conehoides circumreticulata n. sp. 
Fig. 5· Macronotella fabuliformis n.  sp. 
Fig. 6.  Pinnatutites procera (KUMMEROw) 
Fig. 7· Ceratocypris longispina n. sp. 
Fig. 8. Primiiiella brevisulcata n. sp. ab. maculata. 

Note the perforations through the valves for sensory bristles in M aeronotel/a fabuliformi 

and Pinnatutites procera. 

Plate XIII. 
Transverse seetians through ostracodal carapaces and valves. Slight retouch. Magnifi-

cation 1 3 0  x . 

Fig. I .  A ulacapsis monofissurata n. sp. 
Fig. 2. A ulacapsis bifissurata n. sp. 
Fig. 3 ·  Glossopsis tenuilimbata n. sp. 
Fig. 4 ·  Glossopsis lingua n.  sp. 
Fig. 5· Glossopsis clavata n. sp. 
Fig. 6. Glossopsis robusta n. sp. 
Fig. 7 ·  Ogmoopsis noduli/era n.  sp. 

Plate XIV. 
Transverse seetians through ostracodal carapaces and valves. Slight retouch. Magni

fication 1 3 0  x ,  except Figs. 7 and 8 (65 x ) . 
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Fig. I.  Tetradella teres n.  sp. 
Fig. 2 .  Tetradella grewingki (BocK) 
Fig. 3· Steusloffia polynodulifera n. sp. 
Fig. 4· Eurychilina ? sp. j uv. 
Fig. 5· Chilobolbina dentifera (BoNNEMA) 
Fig. 6.  Eurychilina dorsotuberculata n.  sp. 
Fig. 7· Eurychilina dorsotuberculata n. sp. 
Fig. 8 .  Bythocypris ellipsiformis n. sp. 
Fig. g.  Beyrichia kloedeni McCoY. Note the longitudinally seetioned young larval 

carapace, which is endosed in the upper right part of the adult carapace. 

Plate XV. 
Schematic figures showing transverse seetians through ostracodal carapaces, drawn on 

the basis of thin-sliced specimens as shown in Flates XII-XIV. Magnification 43 x ,  except 

Figs. r and 5 (2 1 . 5  x ) . 
Figs. I I  and 1 5  show ventral carina (a) and velate ridge (b) . 

Figs. r 6-rg show different types of ventral carina. In Figs. 20-2 1 two types of vela 

are demonstrated (in Fig. 20 the ventral hinge device occurs along the ventral margin of the 

valves, but in Fig. 2 1  along the velate margin) . In Fig. 22 the ventral swellings may repre

sent a type of broad pouches. 

Fig. r. Conehoides micropunctata n. sp. 
Fig. 2. Conehoides circumreticulata n.  sp. 
Fig. 3· Conehoides ventroincisurata n. sp. 
Fig. 4· Conehoides ventroincisurata n. sp. 
Fig. 5 ·  Bythocypris ellipsiformis n. sp. 
Fig. 6. Pinnatulites procera (KuMMERow) 
Fig. 7 ·  Macronotella fabuliformis n. sp. 
Fig. 8. Tetradella teres n.  sp. 
Fig. g. Ceratocypris longispina n. sp . 
Fig. r o. Eurychilina dorsotuberculata n. sp. 
Fig. I I .  A ulacapsis monofissurata n.  sp. 
Fig. 1 2 .  Eurychilina ? sp. juv. 
Fig. 1 3 .  Tetradella grewingki (BocK) 
Fig. 14. A ulacapsis bifissurata n.  sp. 
Fig. 1 5 .  Ogmoopsis noduli/era n.  sp . 
Fig. r6 .  Glossopsis tenuilimbata n. sp. 
Fig. 1 7 . Glossopsis clavata n. sp. 
Fig. r 8 .  Glossopsis lingua n. sp. 
Fig. rg. Glossopsis robusta n. sp. 
Fig. 20. Eurychilina dorsotuberculata n. sp. 
Fig. 2 1 .  Chilobolbina dentifera (BoNNEMA) 
Fig. 2 2 .  Beyrichia kloedeni McCoY. 

Plate XVI. 
Thin slides of rock samples with seetians of ostracods. Non-retouched photographs. Magni

fication 40 x . 
Fig. I .  Longitudinal seetian of a non-described spiniferous ostracod (Leskusänget 24) . 

Fig. 2 .  Longitudinal seetian of a non-described, partly spiniferous ostracod (Leskus

änget r ) .  
Fig. 3 ·  Longitudinal section o f  a n  ostracod (Bom-Dådran 5 ) . 

Fig. 4· Transverse seetians of Conehoides sp. (most likely C. minula n. sp. ) ; ostracods 

partly filled with limonite (Röjeråsvägen 4) . 

Fig. 5 ·  Transverse seetian of valve fragment of Glossopsis sp. (probably G. acuta n. sp. )  

(Stenberg 1 3) . 

Fig. 6. Transverse seetian of valve fragment of Tetradella sp. (certainly T. grewingki 

[BocK]) (Stenberg 4) . 

Fig. 7· Transverse seetian of valve fragment of Steusloffia (certainly 5. polynodulifera 

n. sp. )  (Leskusänget 23) . 
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Plate XVII. 
Thin slides of rock samples with sections of ostracods. Non-retouched photographs. 

Magnification 40 x , except Fig. 4 ( l JO x ) . 
Fig . 1 .  To the left is a Conehoides carapace, in the centrum a larva! Ceratoeypris longi-

spina val ve (Röjeråsvägen g) . 
Fig. 2 .  In the upper right part a Bythocypris carapace (Rävanäs g) . 
Fig. J. Valves of Ceratocypris longispina n. sp. and Bythocypris sp. j uv. (Bom-Dådran 7) . 

Fig. 4· Fragment of Steusloffia polynodutifera n. sp. (Rävanäs J) . 
Figs. 5-6 -7 . Sections through carapaces (Conehoides) filled with limonite; in Fig. 6 

valves of different specimens attached to each other. (Fig. 5 :  Stenberg 6; Fig. 6: Röjerås

vägen J; Fig. 7 :  Röjeråsvägen 4 . )  

Plate XVIII. 
Thin slides of rock sam p les with sections of ostracods. Non-retouched photographs. Magni -

fication 40 x . 
Fig. 1 .  In centrum valve of Glossopsis sp. (possibly G. acuta n. sp. )  (Stenberg 4) . 

Fig. 2 .  In centrum valve of Steusloftia cf. polynodulifera n. sp. (Rävanäs 4) . 

Fig. J .  Ostracodal valves encrusted with limonite; in under left corner contamination 

of one Glossopsis and one Conehoides valve (such phenomena fairly common) (Röjeråsvägen J) . 
Fig. 4· To the left of the gastropod, larva! valve of Ogmoopsis noduli/era n. sp. and in 

the gastropod an even younger stage of the same species (Röjeråsvägen g) . 
Fig. 5 ·  Larva! ostracodal valve (possibly etenenloma plana n. sp. )  (Leskusänget 24) . 

Fig. 6. Larva! ostracodal valve (possibly Steusloffia polynodulifera n. sp. )  (Guller

åsen 1 6) .  

Plate XIX-XXII. 
Vertical distribution of the ostracodal species in the localities investigated.  

Plate XXIII. 
Vertical distribution of species. 

Plate XXIV. 
Vertical distribution of genera. 

Plate XXV. 
Total frequency of the ostracods. Broken longitudinal line indicates greatest frequency 

of ooids. 

Plate XXVI. 
Total frequency of species and genera. 
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