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N e w records of heteromorph ammonites f rom the Silesian U n i t of the Outer Western Carpathians 
(Czech Republic) are represented especially by small pyrite steinkerns w i t h suture lines preserved. A 
lesser proport ion of them belongs to representatives of the subfamily Bochianitidae f rom the 
Valanginian. A m o n g the most interesting is Baculina rouyana d O r b i g n y . Another group consists p r i ­

mari ly of lower Barremian Leptoceratoidinae. In addit ion to commonly occurring species of Hamulin­

ites and Leptoceratoides, an Eoheteroceras assemblage is often found, represented partially by new ele­

ments. Heteromorphs from the Northern Calcareous A l p s (Austria) come f rom marly Hauter ivian 
limestones. Ptychoceras meyrati is present through most of the Hauterivian. Well­dated finds of less 
w e l l ­ k n o w n species occur sporadically, such as Megacrioceras doublieri, Pseudomoutoniceras ex gr. annu­

lare, Acrioceras (Paraspinoceras) pulcherrimum, and A. (Garroniceras) picteti. 

This contribution to IGCP Project 362 introduces some interesting new Alpine­

Carpathian heteromorph discoveries. It focuses on their systematic positions, relying 
in some cases on the knowledge of their suture­lines. Where possible, data on the 
known stratigraphical position of species at the level of standard ammonite zones is 
presented too. 

The study is based on three collections. In 1995, the author, together with Dr V. 
Houša (Prague), evaluated the systematics of a rich collection of Early Cretaceous 
ammonites from deposits associated with the Upper Jurassic Štramberk limestones in 
the area of Štramberk (Baška Development of the Silesian Unit of the Czech part of 
the Outer Carpathians). The most significant ammonite discoveries come from grey to 
dark grey claystones. They are usually preserved as pyrite steinkerns with suture­

lines and belong primarily to an ammonite association of late Valanginian age (Houša 
& Vašíček, 1996, in prep.). 
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A second collection was made in 1995­96, when the author and Professor P. Faupl 
(Vienna) collected macrofaunas from the Lower Cretaceous deposits of the Northern 
Calcareous Alps at Grossraming (Schneeberg Syncline, Reichraming Nappe). Our 
ammonite finds, including heteromorphs, came above all from the Hauterivian, viz. 
from marly limestones belonging to the Schrambach Formation (Vašíček & Faupl, in 
prep.). They are usually preserved as moulds deformed on the plane of the bedding 
surface. 

The third collection studied here consists of some early Barremian heteromorphs 
discovered by P. Klajmon, a student of geology at the VŠB — Technical University of 
Ostrava. They came from a thin horizon in the Hradiště Formation at a locality situat­

ed near the village of Soběšovice, i.e. from the Godula Development of the Silesian 
Unit (the Outer Carpathians). A number of specimens are unique pyritized stein­

kerns, partially with preserved suture­lines (see preliminary report by Klajmon et al., 
1997). 

Suture-lines of some shells of the subfamily Bochianitinae 

In the collection of Lower Cretaceous fossils from the area of Štramberk occur 
rather sporadically small, non­deformed fragments of pyritized, straight, or slightly 
arcuated shells. They correspond morphologically to the subfamily Bochianitinae. 
Among them there are both shells bearing oblique ribs and wholly smooth, i.e. 
unsculptured forms (Pl. 1, figs. 1­2). The sculptured shells correspond to the species 
Bochianites neocomiensis (d'Orbigny, 1842), the smooth ones to B. oosteri Sarasin & 
Schöndelmayer, 1902. Some authors (e.g. Mandov, 1971) divide the former species 
into subspecies. Other authors do not respect these subspecies and on the contrary 
consider B. oosteri to be a synonym of B. neocomiensis (e.g. Company, 1987). 

If one compares the suture­lines on sculptured and non­sculptured fragments (at 
roughly equal diameters of shafts), it is obvious that their suture­lines are not identi­

cal (Figs. 1.1, 1.2). A l l saddles (above all E/L saddle) in the sculptured forms are 
markedly broader and two­branched compared with those in the smooth forms. This 
leads me to regard the sculptured and smooth forms as individual species, B. neo­

comiensis and B. oosteri. 
Moreover, if we take into consideration all the occurrences of Carpathian repre­

sentatives of the genus Bochianites it is apparent that B. neocomiensis probably occurs 
merely in Valanginian deposits, whereas B. oosteri occurs more frequently in the 
lower part of the early Hauterivian — that is in the stratigraphically higher deposits. 
What may have influenced the strength of the sculpture (though it is yet unproven) is 
the depth of the original environment; the forms with smooth shells probably lived in 
deeper waters. O n the other hand, it is necessary to emphasize that some shafts of 
larger size recorded in the literature as Bochianites oosteri are actually fragments of 
shafts of the species Ptychoceras meyrati Ooster, 1860 (e. g. Mandov, 1971, pl . 4, fig. 1; 
Immel, 1987, pl . 11, fig. 11). 

A n exceptional find is represented by a single, slightly arcuated, tiny shell (total 
preserved length of 14 mm) without the juvenile part but with the body chamber pre­

served. It bears oblique constrictions and according to the density of the last suture­

lines (Fig. 1.3) before the body chamber it does not belong to a juvenile fragment but 
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Fig. 1. Suture­lines. 
1: Bochianites neocomiensis (d'Orbigny, 1842); at Η = 3.5 m m ; spec. S 322. 
2: Bochianites oosteri Sarasin & Schöndelmayer, 1902; at H = 4.0 m m ; spec. S 320 . 
3: Baculina rouyana d'Orbigny, 1850; on the left the early suture­lines at H = 1.0 m m are illustrated, on 
the right the last suture­lines at H = 1.4 m m ; spec, s­440. 
4: Josticeras wiedmanni Vašíček & Klajmon, 1998; at H = 3.6 m m ; spec. To­96/32. 
5: Eoheteroceras cf. sileciacum Vašíček & Wiedmann, 1994; at H = 3.7 m m ; spec. To­96/65. 
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to an adult shell (Pl. 1, fig. 3). The primitive suture-line, with a rather deep lateral lobe 
(L) and, on the contrary, a negligible umbilical lobe (U), indicates an assignation to 
the group of Baculina rouyana d'Orbigny, 1850 (in accordance with the description and 
illustration of Cottreau, 1934, p. 7, pi . 70, fig. 10). 

The exact stratigraphical position of the majority of these Valanginian bochiani-
tids at Stramberk is, unfortunately, not known. 

Hauterivian heteromorphs from the Reichraming Nappe 

Most our Alpine finds come from a stratigraphically well dated long section in the 
cutting of a forest road northeast of Geisshoerndl. Other specimens come from the lit­
tle quarry ' A m Gueterweg Gehoeft Hirner-Scharnreitner' (Vasícek & Faupl, in prep.). 

What can be ranked among the most interesting discoveries here is an uninter­
rupted, frequent and long-ranging (upper part of the loryi Zone up to the ligatus 
Zone) occurrence of ptychoceratid shells, usually incomplete but represented by both 
macroconchs and microconchs. They belong to the species Ptychoceras meyrati Ooster, 
1860 (PL 1, figs. 4-6). Ptychoceras inornatum Simionescu, 1898, Euptychoceras curnieri 
Thieuloy, 1972, Euptychoceras borzai Vasícek & Michalik, 1988, and also some long 
straight shafts figured by Mandov (1971) and Immel (1987) designated as Bochianites 
oosteri (for more detail see Vasícek & Faupl, in prep.) are probably synonyms of this 
form. Its long range decreases its stratigraphical value. From this point of view, it 
should be noted that Vasícek & Michalik's (1988) borzai Zone in the late Hauterivian 
in the Slovak Western Carpathians is no longer appropriate. Ptychoceras meyrati occurs 
more frequently in marly limestones than in other facies. 

Other finds from the studied section include some sporadic and usually imper­
fectly preserved heteromorphs. A n overview is given here. Firstly, an incomplete, 
unfavourably preserved shell of rather large dimensions fits into the range of varia­
tion of the species Megacrioceras doublieri (Jaubert, 1854), recently revised by Delanoy 
et al. (1987). The juvenile part of the shell is missing in our Alpine specimen. Most of 
it is preserved only as an impression but the body chamber is preserved as a sculp­
tured internal mould (PL 2, fig. 1). The specimen comes from the late Hauterivian 
sayni or ligatus zone. 

Several uncommon fragments can be assigned to Pseudomoutoniceras (see Autran 
et al., 1986). The most complete piece is illustrated on PL 2, figs. 2-3. The arcuate shell 
is marked by a very slow increase in the height of whorl. The dense simple ribs bear, 
from time to time, a marginal tubercle connected with a loop of two ribs. Sculptural 
details indicate that the specimen is close to, but cannot be placed in, P. annulare 
(d'Orbigny). On the contrary, it appears identical with a shell figured as P. cf. annulare 
figured by Cecca et al. (1995). One of the Alpine specimens comes from the nodosopli­
catum Zone, the second from the sayni Zone (similar to the record by Cecca et al., 1995 
from the Italian Apennines). 

A comparatively complete shell belongs to Acrioceras (Paraspinoceras) pulcherrimum 
(d'Orbigny, 1842). This specimen was found rather low, at c. 5 m beneath the first 
occurrence of the zonal index Subsaynella sayni (Paquier). In addition, other incom­
plete finds belong to the same genus but represent the subgenus Garroniceras, defined 
by Vermeulen (1990). They are identified as Acrioceras (Garroniceras) picteti (Ooster, 
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1860). Vasícek & Michalik (1988) believed that this species may be a synonym of A. 
(G.) seringei (Astier, 1851). The two could form a dimorphic pair. A. (G.) picteti is 
smaller than A. (G.) seringei and the constrictions appear later. Two of our specimens 
show a considerable density of marginal tubercles on the spire, on which short spines 
are observed (PL 2, figs. 4-5). However, these cannot be photographed successfully on 
the limonitized fragment so that they are illustrated in a drawing (Fig. 2). The latter 
fragment is very close to Ooster's specimen (1860, pi . 50, fig. 4). Both the Alpine speci­
mens come from the balearis Zone. 

Early Barremian heteromorphs from the Silesian Unit 

In the single natural outcrop of the Hradistë Formation at Sobësovice, more than 
one hundred (prevailingly small) shells of ammonites were collected before the out­
crop was totally exhausted. Prior to the publication of this manuscript, originally with 
the character of a preliminary report, the definitive processing of this collection was 
already issued (Vasícek & Klajmon, 1998). Both heteromorphs and normally coiled 
ammonites occur; partly pyritized representatives of a few heteromorph genera pre­
vail. Besides ammonites, fragments of land plants (primarily of leaves) also occur. The 
overall condition of preservation of fossils indicates a turbiditic redeposition. In the 
collected material, representatives of the subfamily Leptoceratoidinae dominate. They 
belong mainly to Hamulinites parvulus (Uhlig, 1883) and Leptoceratoides subtilis (Uhlig, 
1883) that probably represent a dimorphic pair. 

In addition to these two well-known species, representatives of the genus Eohete-
roceras are present. They are documented especially through the group of Eohetero-
ceras uhligi (Vasícek, 1981). The new finds demonstrate better than previous ones the 
sculpture of the body chamber that follows after the hooked bend, strong variability 
in the overall shape of the shell (partially influenced by different ways of deformation 
in the bedding plane) and also the irregular occurrence of marginal tubercles on some 
of ribs (PL 3, figs. 1-3). The initial whorls are coiled in a helicoid spiral, similar to the 

Fig. 2. Acrioceras (Garroniceras) picteti (Ooster, 1860), reconstruction of l imonitised specimen showing 
short marginal spines. 
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genus Heteroceras. The shells, however, are substantially smaller in total size. Incom­
plete suture-lines are partially preserved. 

The second group of eoheteroceratids lacks the embryonic part of the shell. On 
one of the pyritized shafts (PL 3, fig. 6) a suture-line is apparent. It is more subdivided 
than that of the genus Hamulinites (Fig. 1.5). This seems to be close to imperfectly pre­
served suture-lines of representatives of the species Eoheteroceras uhligi (specimen on 
PL 3, fig. 3) noted above. The shaft is identified as Eoheteroceras cf. silesiacum Vasícek 
& Wiedmann. 

The third group of small heteromorphs is characterized by loose whorls of 
unclearly spatially coiled shells (PL 3, figs. 4, 6). These shells do not belong to the 
eoheteroceratids. They may be representatives of Karsteniceras beyrichoide Vasícek & 
Wiedmann, 1994. 

The only almost complete pyritized shell of Josticeras Wiedmanni Vasícek & Klaj­
mon shows some features that are not known in other leptoceratoids. Although it 
lacks the embryonic part, it has a complete body chamber preserved that is markedly 
distinct (PL 3, fig. 7). The middle part of the shell has a preserved simple suture-line 
that is unambiguously of the leptoceratoid type (Fig. 1.4). It differs from Hamulinites 
in its greater size and especially in the growth and sculpture of the shell after the sec­
ond hooked bend. 

Together with the leptoceratoids, almost straight heteromorph shells also occur 
that narrow conspicuously towards their embryonic ends (PL 3, fig. 8). Neither the 
suture line nor the embryonic stage is known. The post juvenile morphology, with the 
exception of a less distinct ribbing, is strongly reminiscent of a shell illustrated by 
dOrbigny (1842, pi . 120, fig. 1) under the name Toxoceras obliquatum. This is the type 
species of the genus Hemibaculites but, as noted by Wright et al. (1996), the type speci­
men is lost. 

Other heteromorphs include juvenile shells of the genus Emericiceras , fragments 
from the Hamulina astieri dOrbigny group, and others. In addition, the suborder 
Ammonitina is represented by Holcodiscus cf. angulatus Tzankov and imperfectly pre­
served pulchelliid shells that could belong to Kotetishvilia compressima (dOrbigny). 
Species of little stratigraphical significance include Phyllopachyceras infundibulum 
(dOrbigny), Lytoceras cf. densifimbriatum (Uhlig), and Protetragonites crebrisulcatus 
(Uhlig). The ammonite assemblage indicates the early Barremian caillaudianus Zone 
sensu Hoedemaeker et al. (1993). 
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Plate 1 

Photos: K . Mezihoráková (Univ. of Ostrava); specimens coated w i t h a m m o n i u m chloride. 

Fig. 1. Bochianites neocomiensis (d'Orbigny, 1842), χ 3; lateral view, fragment of phragmocone of spec. S 
437; Valanginian, Stramberk, Outer Carpathians. 

Fig. 2. Bochianites oosteri Sarasin & Schöndelmayer, 1902, χ 4; dorsal view, spec, S 320; Valanginian, 
Stramberk. 

Fig. 3. Baculina rouyana d'Orbigny, 1850, χ 3; lateral view, spec. S 440 w i t h the body chamber; 
Valanginian, Stramberk. 

Figs. 4­6. Ptychoceras meyrati Ooster, 1860, χ 1; lateral view; Schrambach Formation, lower Hauteriv­

ian. Vic in i ty of Grossraming, Reichraming Nappe . 
4: Spec. Sch 47/15, the first and second shafts; 5: spec. V96­9/1, microconch; 6: spec. V96­9/2, macro­

conch, the second and third shafts. 
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Plate 2 

A l l specimens o n PI. 2 come f rom the Schrambach Formation at Grossraming. Photos: K . M e z i ­

horáková (Univ. of Ostrava); specimens coated w i t h a m m o n i u m chloride. 

Fig . 1. Megacrioceras cf. doublieri (Jaubert, 1854), χ 1; spec. V96­9a/7 w i t h a partially preserved body 
chamber; phragmocone preserved only as an impression; upper Hauter ivian (ligatus or balearis Zone). 

Figs. 2­3. Pseudomoutoniceras sp., spec. V96­9/27. 
2: General view of the specimen preserved partially as a sculptural m o u l d and partially as an impres­

sion, χ 1; 3: detail of a fragment corresponding to an impression on f ig. 2, χ 2; lower Hauter ivian 
(nodosoplicatum Zone). 

Figs. 4­5. Acrioceras (Garroniceras) picteti (Ooster, 1860), spec. Sch­105/12. 
4: χ 1; 5: χ 2, detail of the innermost whorls ; upper Hauter ivian (Ligatus Zone). 
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Plate 3 

A l l specimens come f rom the unique horizon at the village of Sobësovice, lower Barremian, Hradistë 
Formation, Outer Carpathians. Photos: K . Mezihoráková (Univ. of Ostrava).; specimens coated w i t h 
a m m o n i u m chloride. 

Figs. 1­3. Eoheteroceras uhligi (Vasícek, 1981). 
1: Spec. To­96/35, χ 2; 2: more densely ribbed, spec. To­96/38, x 1; 3: juvenile turr i l i t id part of spec. 
To­96/69, χ 2. 

Figs. 4, 5. Karsteniceras beyrichoide Vasícek & Wiedmann, 1994. 
4: Juvenile spec. To­96/3, χ 2; 6: spec. To­96/27 showing the distinct torsion of the shell, x 2. 

Fig. 6. Eoheteroceras cf. sileciacum Vasícek & Wiedmann, 1994, fragment of shaft w i t h suture­lines of 
spec. To­96/65, χ 3. 

Fig. 7. Josticeras wiedmanni Vasícek & Klajmon, 1998, spec. To­96/32 w i t h the body chamber and 
suture­lines on the phragmocone, χ 1. 

Fig. 8. ?Hemibaculites sp., spec. To­97/17, x l . 
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