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(2013) assigned the Ascocerida into his newly established 
superorder Multiceratoidea.

Kröger (2013) investigated a remarkably abundant and 
diverse ascocerid assemblage from the late Katian – early 
Hirnantian Boda Limestone Formation of central Sweden. 
These were assigned to several (new) species of the genera 
Probillingsites, Schuchertoceras, Redpathoceras Flower, 
1963 (all family Ascoceratidae) and Parvihebetoceras 
Kröger, 2007 (family Hebetoceratidae). Based on the rich 
and well-preserved material, Kröger (2013) suggested 
possible phylogenetic relationships of the Ascocerida to the 
order Barrandeocerida.

More recently, Aubrechtová and Meidla (2016) 
described an ascocerid specimen from the upper Silurian 

of Estonia and discussed some aspects of stratigraphy and 
palaeogeography of the group. Cichowolski et al. (2018) 
reported ascocerids from the Ordovician-Silurian transition 
interval of Argentina. These specimens are interesting in that 
they show juvenile shell portions joined to ephebic shells; 
they are also the only ascocerids currently known from a 
region with a supposed high-latitude palaeoposition.

Ascocerid cephalopods from the late Silurian 
of the Prague Basin

The ascocerid collection collected by Joachim Barrande 
in the 19th century consists of at least 175 specimens, of 
which 53 were figured in the Systême silurien du Centre 

Text-fig. 4. Ascocerid cephalopods from the upper Silurian of the Prague Basin (Bohemia). a) Ascoceras bohemicum, NM-L 9254, 
longitudinal section, lateral view showing septa and siphuncle. b, c) Glossoceras curtum, NM-L 9278, lateral (b) and dorsal (c) 
views, arrows point to aperture, note the fine reticulate sculpture in (c). d) Ascoceras murchisoni, NM-L 21655, lateral view, arrow 
points to the position of the single preserved chamber of the juvenile growth stage. e) Pseudascoceras decipiens, NM-L 42390, 
longitudinal section, lateral view showing septa and siphuncle, arrow points to duplicature (see text above). f, g) Ascoceras bronni, 
NM-L 42417, lateral view showing the latest septum and muscle scars (arrow in (f)), note the transverse sculpture in (f), detail 
of muscle scars is seen in (g). h) Aphragmites buchi, NM-L 9260, lateral view, note prominent annulation. All scale bars equal 
to 10 mm unless indicated otherwise. Specimens on (c), (d) and (f–h) coated with ammonium chloride before photographing. 
Photographs taken by Lenka Váchová (National Museum, Prague) and the present author.
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de la Bohême (Barrande 1865, 1877a). The specimens 
are well-preserved, showing shell ornamentation, internal 
structures and complete apertures. In addition, the specimens 
NM-L 9263 and -L 13805 display muscle-scars and specimen 
NM-L 21655 shows one chamber of the juvenile shell 
portion (Barrande 1877a: pl. 491, figs 3–7; Text-fig. 4d). 
Unfortunately, the original oblique cut of the latter specimen 
does not permit further study of internal structures.

Barrande assigned his specimens to twelve species 
belonging to three genera: Aphragmites Barrande, 1865, 
Ascoceras and Glossoceras Barrande, 1865. Ascoceras is 
the type genus of the family Ascoceratidae, and includes 
the largest known ascocerids (A. bohemicum Barrande, 
1855 and A. manubrium Lindström, 1890; Text-fig. 4a), in 
which the ephebic shell may be up to 130 mm in length. 
Generally, however, the ephebic shell in Ascoceras is much 
shorter, about 40–60 mm in length, rather robust, smooth 
or sculptured by straight, transverse striae; the aperture is 
simple, three or four phragmocone chambers are present 
within the shell, the basal septum or any remnant thereof is 
not present, either (cf. Pseudascoceras in the text below). 
The genus Aphragmites is comparable in shell shape and 
overall proportions to Ascoceras but the shell in the former 
genus differs in being markedly annulated (Text-fig. 4h). 
Glossoceras has a narrow, slender ephebic shell with as 
many as six phragmocone chambers. The aperture is highly 
modified showing two lateral (ocular) sinuses, a smaller 
ventral sinus and prominent dorsal saddle (Text-fig. 4b, c).

Since Barrande’s time, a handful of new ascocerid 
material has been collected from the Prague Basin, and 
Bohemian ascocerids have been discussed only twice – by 
Lindström (1890) and by Miller (1932). The only study 
that has specifically addressed Bohemian ascocerids is an 
unpublished MSc. thesis by Ladislav Zedník (2003). In his 
thesis, the author described a surprisingly large number (71) 
of newly collected and stratigraphically well-determined 
specimens (Text-fig. 3) that were gathered during intensive 
field-work during the 1990’s by L. Zedník, L. Čížek and Š. 
Manda (Turek and Manda 2012). This new material extends 
our knowledge of several aspects related to Bohemian 
Ascocerida. For example, both in the historical collections 
of J. Barrande and in the newly collected material, L. Zedník 
(2003) identified unequivocal representatives of the genus 
Pseudascoceras Miller, 1932 previously known only from 
Gotland (Lindström 1890). Pseudascoceras is distinguished 
from other Silurian ascocerids through exhibiting the 
duplicature at the connecting rings (e.g. NM-L 42390; 
Text-fig. 4e), regarded as a remnant of the basal septum 
(Lindström 1890, Miller 1932, Flower 1941), and thus 
constituting a phylogenetically important character.

Another specimen of Ascoceras (NM-L 42417) displays 
muscle scars on the lateral side of the shell (Text-fig. 
4f, g). The muscle scars in ascocerids are thought to be 
ventromyarian (Sweet 1959) but their preservation is very 
rare leading to a lack of knowledge on their morphology. 
The only exception is a specimen of Choanoceras from the 
upper Silurian of Gotland (Lindström 1890: pl. VII, figs 13, 
14). The specimen shows a series of pits and longitudinal 
ridges that Mutvei (2013) interpreted as multiple muscle 
scars similar to those known from the Oncocerida and 
Discosorida. The muscle scars in the Bohemian specimen 

form a transverse band, which has a corrugated outline 
but no pits or longitudinal ridges on the living chamber 
are visible. Unfortunately, any interpretation regarding the 
observed structures is difficult to make for now since the 
specimen from Bohemia is incompletely preserved, lacking 
the ventral and dorsal part of the muscle scars.

Stratigraphy of Bohemian ascocerids and their palaeo-
biogeographic implications

In the Prague Basin, ascocerids are known only from 
late Silurian strata. The stratigraphically oldest Bohemian 
ascocerid was depicted by Barrande (1877: pl. 513, figs 
10–13) and assigned by him to the species “Glossoceras 
gracile”. Based on Barrande’s illustration, the specimen 
should be assigned to Ascoceras rather than Glossoceras, 
but this cannot be confirmed as the specimen is probably lost 
(Zedník 2003). The specimen originated from the locality 
Butovice – Na Břekvici (Kříž 1992; Text-fig. 2), which 
corresponds to the N. nilssoni graptolite Biozone (lower 
Gorstian Stage, Ludlow Series; Text-fig. 3).

Three ascocerid species occur in Ludfordian strata (Zedník 
2003; Text-fig. 3): Ascoceras verneuili Barrande, 1865 (S. 
leintwardinensis Biozone), Glossoceras curtum Miller, 
1932 (= Glossoceras gracile var. curta Barrande, 1865) and 
Glossoceras gracile Barrande, 1865 (both N. kozlowskii 
Biozone). No ascocerids are known from the following P. 
dubius postfrequens Biozone. From the P. latilobus Biozone 
only one species, Pseudascoceras decipiens (Lindström, 
1890), has been recorded (Zedník 2003; Text-fig. 3).

The highest abundance and diversity of ascocerids 
in the Prague Basin is reached in strata corresponding to 
the uppermost Ludfordian Stage and lower Přídolí Series 
(P.  fragmentalis, M. parultimus and M. ultimus biozones) 
(Zedník 2003; Text-fig. 3), where as many as nine ascocerid 
species occur: Aphragmites buchi Barrande, 1865, 
Aphragmites deshayesi Barrande, 1865, Aphragmites 
goldfussi Barrande, 1865, Aphragmites keyserlingi 
Barrande, 1865, Aphragmites amoenum Miller, 1932 (= 
Aphragmites keyserlingi var. amoena Barrande, 1865), 
Ascoceras bohemicum Barrande, 1855, Ascoceras bronni 
Barrande, 1865, Ascoceras murchisoni Barrande, 1865 
and Pseudascoceras decipiens (Lindström, 1890).

Stratigraphically youngest ascocerids in the Prague Basin 
are Pseudascoceras sp. (M. bouceki and M. transgrediens 
biozones) and Ascoceras murchisoni (M. transgrediens 
Biozone) (Zedník 2003; Text-fig. 3). No ascocerids are 
known from younger strata in Bohemia, or from any other 
region where ascocerids have been recorded.

The majority of Bohemian ascocerid species are entirely 
endemic to the Prague Basin. Only five out of the fourteen 
currently recognised species are known from elsewhere 
(Text-fig. 3), namely the Swedish island of Gotland 
(Lindström 1890): Ascoceras bohemicum, Ascoceras 
bronni, Ascoceras murchisoni, Glossoceras curtum Miller, 
1932 (= Glossoceras gracile var. curta Barrande, 1865) 
and Pseudascoceras decipiens. Note, however, that some 
ascocerids reported from England (Holland 1999) as well 
as from German and Polish glacial erratics (Neben and 
Krüger 1973, Dzik 1984) may also be conspecific to some 
Bohemian species.
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The ascocerid species known from Gotland appeared 
in the Prague Basin during an interval when the Perunica 
microcontinent was situated at relatively low-latitudes, 
in proximity to Baltica (Kříž et al. 2003; Text-fig. 5). The 
proximity of Perunica to Baltica probably facilitated the 
exchange of ascocerid and other cephalopod faunas between 
the two regions (see also Manda 2008). In ascocerids, the 
exchange seems to have been especially intense during the 
Ludlow/Přídolí transition interval, when the group also 
reached its maximum palaeogeographic dispersion and 
global diversity.	

Conclusions
In the present paper, the history of research on the 

cephalopod Ascocerida is briefly summarised. Particular 
attention is paid to the studies of J. Barrande (1848, 1855a, 
b, 1865, 1867, 1877a, b), who was the first to describe 
ascocerid cephalopods and recognise the process of natural 
truncation of their juvenile shells. Barrande’s collection 
contains over a hundred well-preserved specimens that 
have yet to be revised, while the extensive new material 
collected since Barrande’s time has only been described 
as the subject of an unpublished MSc. thesis. At least four 
genera and fourteen species can be presently recognised 
within Bohemian ascocerid collections, two-thirds of which 
are fully endemic. Bohemian ascocerids show muscle scars 
(NM-L 9263, -L 42417, -L 13805; Text-fig. 4f, g), complete 
apertures (e.g. NM-L 9278; Text-fig. 4b, c) and the specimen 
NM-L 21655 (Text-fig. 4d) even preserves one chamber of 
the juvenile shell.

Five of the Bohemian ascocerid species were previously 
reported from strata of the Swedish island of Gotland (Text-
fig. 3). The appearance of these ascocerids in both regions 
during the late Silurian is probably a consequence of the 
increasing proximity of Perunica to Baltica at a relatively 
low latitude during that interval.
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