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This work presents new records of the Architectonicidae 
from the middle Miocene of the Central Paratethys Sea. 
The shells were obtained from the lower Serravallian (upper 
Badenian) marine sediments revealed at the fossiliferous 
site Rohožník – Konopiská, situated in the eastern Vienna 
Basin (Slovakia). The herein surveyed architectonicids 
comprise two species, of which Nipteraxis transmontanus 
spec. nov. is established as new, and Spirolaxis cornicula (O. 
Boettger, 1902) is recorded for the first time from Slovakia, 
representing the first occurrence of the species in the upper 
Badenian of the Central Paratethys realm. Paleoecology of 
both taxa is shortly commented on and compared with the 
habitat preferences of similar species. In the benthic assem-
blages at Konopiská, the architectonicids were associated 
with ahermatypic scleractinian corals, which most proba-
bly represented their potential hosts.

urn:lsid:zoobank.org:pub:22D5E041-8C58-4345-866F-
F626F85046BA

INTRODUCTION

Architectonicid gastropods are fossil and extant marine 
semi-infaunal predators (Bieler, 1993) and are distrib-
uted worldwide, mainly in subtropical and tropical waters 

(Bieler, 1993; Bieler & Petit, 2005). They are characterised 
by a wide bathymetric range, usually distributed from the 
infralittoral to bathyal zones (e.g., Melone & Taviani, 1985; 
Poppe & Goto, 1991; Bieler, 1993; Solsona & Martinell, 1996; 
Bogi et al., 2002; Smriglio & Mariottini, 2002; Bieler & 
Petit, 2005; Tenório et al., 2011; Cavallari et al., 2014), but 
also occur in intertidal (Bieler & Petit, 2005) and abyssal 
depths (Melone & Taviani, 1985; Bieler & Petit, 2005).

In the Central Paratethys Sea, this gastropod group 
was widespread from the Ottnangian (lower Miocene) to 
the Badenian (middle Miocene), and the highest diversity 
was reached during the early/middle Badenian (Langhian) 
(Harzhauser & Landau, 2023). Altogether, 18 species were 
confirmed by the review of these authors.

From the Neogene Western Carpathian basins of Slova-
kia, the Miocene Architectonicidae are poorly known and 
were mentioned only in a few papers, usually in faunal lists 
without illustrations, taxonomic remarks, or distributional 
data. Their earliest stratigraphic occurrence from Slovakia 
is documented from the Eggenburgian (Burdigalian) sed-
iments exposed at Lipovany (Novohrad-Nógrád Basin), 
including a single species, Architectonica (A.) coracollata 
(Lamarck, 1822) (Steininger et al., 1971; Ondrejičková, 1972). 
From the lower Badenian (Langhian) sediments exposed 
near Kosihovce (Novohrad-Nógrád Basin), Simplexollata 
simplex (Brocchi, 1831) was recognised by Hano (1950), and 
from the coeval locality, Chľaba (Danube Basin), Ondre-
jičková (1978) reported Pseudotorinia marthae (O. Boett-
ger, 1902) and Architectonica sp. in the faunal list. Ruman 
& Hudáčková (2015) mentioned from the upper Badenian 
(Serravallian) deposits of the eastern Vienna Basin two 
taxa: Architectonica (Architectonica) monilifera (Bronn, 
1831) from Devínska Nová Ves and Architectonica sp. from 
Devínska Nová Ves and Kúty.

The abovementioned overview shows that the overall 
knowledge on this gastropod family from Slovakia is rela-
tively meagre. From the surveyed locality Konopiská near 
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Rohožník, the first evidence of Architectonicidae is given 
herein, representing the first, more thorough taxonomic 
study focusing on this gastropod group and their paleoeco-
logy from the Slovak part of the Western Carpathians.

GEOLOGICAL SETTINGS

The studied area (Fig. 1) is situated in the Vienna Basin, on 
the north-western margin of the Pannonian Basin System, 
which belonged to the epicontinental Central Paratethys 
Sea during the Miocene (Kováč et al., 2008; Lambert et al., 
2008).

The Konopiská site is located near Rohožník village, on 
the eastern margin of the Slovak part of the Vienna Basin 
(Záhorská nížina Lowland), at the western edge of the Malé 
Karpaty Mountains. The site comprises an area of an old 
clay pit and its vicinity (48°26'39"N, 17°09'53"E). The mid-
dle Miocene shallow to deeper water marine strata (clays, 
organodetritic corallinacean marls and limestones, sandy 
clays, sands) belonging to the Badenian and Sarmatian 
regional stages were detected (e.g., Čierna, 1973; Kučer-
ová, 1986; Hladilová, 1991; Fordinál et al., 2012). The studied 
architectonicid assemblages were found in the upper Bad-
enian (= lower Serravallian) clayey sediments attributed 
to the Studienka Formation and the foraminiferal Bulimi-

Fig. 1. Paleogeographical map of the Central Paratethys Sea during the late middle Miocene, Serravallian (late Badenian – Sarmatian) 
showing the assumed position of Rohožník within the Vienna Basin (modified from Kováč et al., 2017); and the current geographic 
position of the locality Konopiská near Rohožník.



na-Bolivina Biozone (e.g., Kučerová, 1986; Hladilová, 1991; 
Lambert et al., 2008; Jamrich et al., 2024), that were exposed 
in the lower and middle parts of the section of the former 
clay pit (Fig. 2). Species-rich invertebrate and vertebrate 
faunas were reported, e.g., by Švagrovský (1971), Čierna 
(1973), Holec (1973, 1975), Kučerová (1986), Hladilová (1991), 
Lambert et al. (2008), Fuksi et al. (2011), Hyžný & Gašparič 
(2014), and Ruman & Hudáčková (2015). The most recent 
work, more comprehensively describing the lithology, pal-
eoecology, and gastropod fauna, was provided by Biskupič 
(2020, 2021, 2023a,b).

MATERIAL AND METHODS

The collected material comprises six specimens of Nipter-
axis transmontanus spec. nov., and two specimens of Spiro-
laxis cornicula (O. Boettger, 1902), which were found in a 
former clay pit at Konopiská near the Rohožník village in 
the 1980’s by the fossil collector Štefan Meszároš (Brati-
slava, Slovakia), and between 1994 and 2004 by the author. 
This material is now stored in the collection of the Natural 
History Museum of the Slovak National Museum, Brati-
slava, Slovakia (snm-pm).

Measurements of the protoconchs were made with a dig-
ital microscope, a Leica DVM6. The pictures were taken 

Fig. 2. Middle Miocene chronostratigraphy with regional Central Paratethyan stages and simplified schematic lithological profile of 
the upper Badenian (lower Serravallian) marine deposits exposed in the former clay pit (modified from Biskupič, 2023b) showing the 
occurrences of respective Architectonicidae species.
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the new species occur.	
Diagnosis. — Medium-sized, spherical-lenticular, solid 

shell with moderately elevated conical spire and angulated 
periphery with two rounded keels formed by more promi-
nent LPC and slightly weaker IPC. Dorsal sculpture of spi-
ral cords with axially elongated beads; LPC, SSC and UPC 
prominent, MCs somewhat weaker; sculpture on last whorl 
faintly obsolete, suppressed. Base with fine growth lines 
and flat, wide spiral cords, increasing in width towards 
wide umbilicus; PUC and UC with axial folds.

Description. — Shell spherical-lenticular, solid, medi-
um-sized, reaching maximally 11.42 mm in MD, with mod-
erately elevated conical spire and angulated periphery. Pro-
toconch heterostrophic, medium-sized of about 1.2 smooth 
convex whorls with diameter ranging from 0.91 to 0.95 
mm. Protoconch-teleoconch transition well-delimited by 
protoconch lip. Teleoconch composed of about 3.45 – 4.45 
whorls, separated by narrowly incised, slightly undulated 
suture. First teleoconch whorl convex sided, initially bear-
ing strong, dense growth lines, subsequently disappearing 
and replaced by slightly raised, prominent, beaded SSC, 
UPC and LPC; MC poorly defined, indistinct. Second and 
third teleoconch whorls nearly flat- to moderately con-
vex-sided, sculptured with four to five spiral cords with 
well-defined beads resulting in chain-like appearance of 
cords. LPC, SSC and UPC most prominent, nearly same 
strength, with larger, distinctive beads; two MCs, occa-
sionally one, both somewhat weak with less pronounced 
beads; spiral cords well separated by undulating, narrow 
spiral grooves. Beads well defined, rounded on upper sur-
faces, often non-uniform in shape and size, asymmetric, 
subquadratic to rectangular, rhomb-like or slightly axially 
oblong. Axially elongated beads cover spiral cord surfaces 
exceptionally making densely spaced, more or less prom-
inent prosocline axial ribs in some specimens. Last whorl 
convex, with angulated periphery. Sculpture more uniform 
toward aperture, weakening, spiral cords becoming lower, 
flattened, broader, smoothish in some specimens; beads 
gradually weaken, become faintly obsolete, or disappear. 
Interspaces between spiral cords narrow, incised, or inter-
calated by a fine spiral row. Periphery characterised by two 
keels formed by LPC and IPC, both separated by a well-de-
fined, moderately deep, wide spiral groove, intercalated by 
tiny, poorly defined spiral row, usually placed just below 
LPC; spiral groove crossed by fine, dense growth lines. LPC 
more prominent, slightly overhanging IPC, swollen, and 
convex; IPC moderately weaker; LPC and IPC covered by 
densely spaced, axially elongated beads. Base slightly con-
vex, bearing delicate axial sculpture composed of densely 
growth lines and occasional folds. Basal field decorated by 
five to seven spiral cords. Three to four spiral cords close 
to periphery fine, and slightly convex, central one some-
times stronger, and flattened. Spiral cords separated by 

with a Nikon D 5600 digital camera and a macro-objective 
AF-S Micro nikkor 60mm f/2.8G ED. The photos of small 
shells of Spirolaxis were documented using the additional 
help of extension tubes Kenko (12/20/36 mm).

The higher systematics of gastropods follow Bouchet et 
al. (2017) and Harzhauser & Landau (2023). The taxonomic 
arrangement of the family Architectonicidae J. E. Gray, 
1850, proposed by Bieler (1985, 1993) and Harzhauser & 
Landau (2023), is accepted herein. The terminology of shell 
morphology and abbreviations was adopted from Bieler 
(1993) and Harzhauser & Landau (2023).

Abbreviations used in the text: SL = shell length, MD = 
maximum diameter, SSC = subsutural cord, MC(s) = mid-
cord(s), UPC = upper peripheral cord, LPC = lower periph-
eral cord, IPC = infraperipheral cord, PUC = proxumbilical 
cord, UC = umbilical crenae, PG = parietal groove, CG = 
crenal groove.

SYSTEMATICS 

Class Gastropoda Cuvier, 1795
Subclass Heterobranchia Burmeister, 1837
Superfamily Architectonicoidea J. E. Gray, 1850
Family Architectonicidae J. E. Gray, 1850

Genus Nipteraxis Cossmann, 1916
Type species (by original designation): Solarium plicatum 

Lamarck, 1804.

Nipteraxis transmontanus spec. nov.
Figs 3-7

urn:lsid:zoobank.org:act:7F0FAC6F-E6FF-498A-A693-
B4776DBE5FA0

Material. — 6 specimens.
Type material and dimensions. — Holotype: Z 40758, SL: 

6.27 mm, MD: 10.60 mm (Figs 3a-3c); Paratype 1: Z 40759, 
SL: 4.87 mm, MD: 8.60 mm (Figs 4a-4c); Paratype 2: Z 
40760, SL: 6.24 mm, MD: 10.36 mm (Figs 5a-5c); Paratype 3: 
Z 40761, SL: 7.71 mm, MD: 11.42 mm (Figs 6a-6c); Paratype 
4: Z 40762, SL: 4.18 mm, MD: 8.10 mm (Figs 7a-7c).

Additional material. — Z 40763, SL: 2.65 mm, MD: 5.26 
mm.

Type locality. — Konopiská clay pit at Rohožník, Vienna 
Basin, Slovakia.

Type stratum. — Grey calcareous clays with bioturbation 
of the Studienka Formation, middle Miocene, upper Bade-
nian (= lower Serravallian), Bulimina-Bolivina Biozone.

Etymology. — Referring to the historical Latin name of 
the Záhorie region (Processus Transmontanus = the area 
situated beyond the Malé Karpaty Mts.) where the fossils of 
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Figs 3-7. Nipteraxis transmontanus spec. nov., Rohožník – Konopiská (clay pit), upper Badenian. 3a-c. Holotype, Z 40758, a apical view, 
b  umbilical view, c apertural view. 4a-c. Paratype 1, Z 40759, a apical view, b umbilical view, c apertural view. 5a-c. Paratype 2, Z 40760, 
a apical view, b umbilical view, c apertural view. 6a-c. Paratype 3, Z 40761, a apical view, b umbilical view, c apertural view. 7a-c. Para-
type 4, Z 40762, a apical view, b umbilical view, c apertural view. Scale bars = 5 mm.
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calittoral) habitat with the muddy sea floor, influenced by 
unfavourable settings, such as lowered water circulation 
and possible episodic hypoxia near the sea bottom (e.g., 
Hladilová, 1991; Hladilová et al., 1998; Lambert et al., 2008; 
Biskupič, 2020, 2021, 2023a,b). According to Jamrich et al. 
(2024), sedimentation took place in open sea environments 
characterised by low oxygen levels and temperate warm 
waters. The habitat was characterised by the conditions of 
normal water salinity (Biskupič, 2020, 2021, 2023a,b).

Distribution at the locality. — Grey calcareous clays with 
bioturbation: 6 specimens.

Stratigraphic and geographic range. — Central Parate-
thys: upper Badenian (Serravallian) of Slovakia (Rohožník 
– Konopiská, Vienna Basin).

Genus Spirolaxis Monterosato, 1913
Type species (by monotypy): Pseudomalaxis centrifuga 

Monterosato, 1890.

Spirolaxis cornicula (O. Boettger, 1902)
Figs 8-9

Discohelix (Pseudomalaxis) corniculum O. Boettger, 1902: 
116.

Spirolaxis cornicula (Boettger, 1902) – Harzhauser & Lan-
dau, 2023: 42, figs 21A-C (cum syn.).

Material. — 2 specimens.
Illustrated material and dimensions. — Z 40764, SL: 0.80 

mm, MD: 2.60 mm (Figs 8a-8c); Z 40765, SL: 1.70 mm, MD: 
4.84 mm (Figs 9a-9c).	

Remarks. — The shells from Konopiská are identical to 
the type material from Coşteiu de Sus and Lăpugiu de Sus 
(Romania) figured by Zilch (1934; pl. 7, figs 19-21) and re-il-
lustrated in Bieler (1984; pl. 3, figs 21-22), and Harzhauser 
& Landau (2023; figs 21A-C). Spirolaxis cornicula is an 
extremely rare Badenian species known only from a few 
localities of the Central Paratethys Sea (cf. Harzhauser & 
Landau, 2023). Only two exemplars were collected at Kono-
piská, which indicates a very low abundance of the species 
in the study area. These rare finds document its first evi-
dence in the Miocene of the Vienna Basin and the Slovak 
part of the Western Carpathians, and also the first occur-
rence in the upper Badenian of the Central Paratethys.

Paleoecology. — The shells were found in two distinct 
marine sedimentary facies, which reflects the relatively 
wide habitat preference of the species. The occurrence in 
grey calcareous clays with bioturbation suggests deeper 
marine (circalittoral depths) paleoenvironment affected 
by sluggish water circulation, resulting in lowered oxygen 
content or occasional hypoxic events near the muddy sea 
bottom (e.g., Hladilová, 1991; Hladilová et al., 1998; Lam-

interspaces of variable width, ranging from narrow spiral 
grooves of almost equal strength to relatively wide, shallow 
spiral furrows, making spiral cords more widely spaced. 
Two to three band-like spiral cords close to umbilicus rel-
atively broad, low, and flat, separated by narrowly incised 
spiral furrows, interspaces sometimes intercalated by fine, 
indistinct spiral thread. Spiral and axial sculpture towards 
aperture gradually weakening to indistinct, faintly obso-
lete. PUC broad, flat, and covered by axial folds or axially 
elongated beads. UC with conspicuous, prominent axial 
folds, strongly convex with rounded to slightly acute tops, 
separated by interspaces of same width. PUC and UC dis-
tinctly delimited by deeply incised, narrow furrow; UC 
well-distinguishable, protruding above wide, cylindri-
cal umbilicus, reaching about 28–36% of maximum shell 
diameter. Aperture subcircular with very weak, narrow, 
shallow CG; PG lacking.

Remarks. — The new species is placed in the genus 
Nipteraxis based on its overall shell morphology character-
ised by medium-sized, solid, spherical-lenticular shell with 
moderately wide umbilicus, angulated periphery with two 
keels formed by a more prominent LPC and slightly weaker 
IPC, base sculptured by spiral cords increasing in width 
towards umbilicus, and UC with axial folds, as defined in 
the genus description given by Bieler (1985) and Harzhauser 
& Landau (2023).

Nipteraxis deformatus Harzhauser & Landau, 2023, is 
a closely similar Central Paratethyan species, described 
from the early/middle Badenian (Langhian) Baden Forma-
tion of the Vienna Basin, Austria (see Harzhauser & Lan-
dau, 2023; p. 32, figs 4E, 16A-D). This architectonicid differs 
from N. transmontanus spec. nov. in its larger shell, some-
what higher spire, slightly deformed teleoconch whorls 
decorated by slight swellings and bumps, somewhat more 
delicate beads on the spire, much narrower umbilicus, and 
in having a larger protoconch. In addition, the sculpture 
on the spire seems more uniform than in the new species. 
N. exmoniliferus (Sacco, 1892), known from the Badenian 
(Langhian–Serravallian) of the Central Paratethys Sea (see 
Harzhauser & Landau, 2023; p. 34, figs 4F, 17A-D), resem-
bles N. transmontanus spec. nov. in overall shell morphol-
ogy and size but is distinguished by its slightly higher spire, 
more dominant LPC forming a strong keel on the periph-
ery giving the last whorl a more angulated profile, weaker 
IPC, less convex base bearing more densely spaced and bet-
ter-defined beads and growth lines, narrower umbilicus, 
and larger protoconch. Furthermore, the beads are well-de-
veloped and evenly spaced on the entire surface of teleo-
conch whorls, including the last whorl on both the spire 
and base.

Paleoecology. — At the site, the species was detected in 
basinal pelitic sediments. Its presence in grey calcareous 
clays with bioturbation referring to deeper sublittoral (cir-
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DISCUSSION

The members of the family Architectonicidae J. E. Gray, 
1850 are predatory, semi-infaunal gastropods feeding on 
coelenterates (Bieler, 1993), showing various specialisa-
tions for feeding on hexacorallian coelenterates such as 
stony corals, sea anemones, and zoanthids (e.g., Haszpru-
nar, 1985; Bieler, 1993; Mifsud, 1997; Smriglio & Mariottini, 
2002; Bieler & Petit, 2005; Schiaparelli et al., 2022). In addi-
tion, surprisingly, some architectonicids are commensal-
ists with coelenterates (colonial sea anemones, actiniarians, 
scleractinians), as reported by Robertson (1967, 1974) and 
summarised by Solsona & Martinell (1996).

The co-occurrence of Architectonicidae with abundant 
ahermatypic scleractinian corals in the same horizons at 
the Konopiská locality agrees and perfectly fits their spe-
cific prey and/or commensalism preferences, as previously 
suggested. In grey calcareous clays with bioturbation in 
which Nipteraxis transmontanus spec. nov., and Spiro-
laxis cornicula occur, the scleractinian assemblage com-
prises four solitary coral species: Stephanophyllia elegans 
(Bronn, 1837), Caryophyllia (Caryophyllia) inops Reuss, 1871, 
C. (Acanthocyathus) verrucosa Milne-Edwards & Haime, 
1848, and Flabellum roissyanum Milne-Edwards & Haime, 
1848. Also, in carbonate organodetritic corallinacean 

bert et al., 2008; Biskupič, 2020, 2021, 2023a,b). In contrast, 
its presence in intercalations of grey and brown-yellow 
carbonate organodetritic corallinacean marls and lime-
stones of the Sandberg Formation points to shallow water 
(infralittoral) paleoenvironment characterised by higher 
water energy, nutrient-rich and well-aerated conditions, 
with sedimentation in nearshore, algae dominated habi-
tat (Biskupič, 2020, 2023b). These interlayers were formed 
as a result of episodic redeposition of infralittoral facies 
by storm currents (Lambert et al., 2008) from the adja-
cent carbonate platforms or talus formed by coralline red 
algae along the paleo-coast of the Malé Karpaty Mts. (e.g., 
Baráth, 1994; Hladilová et al., 1998; Lambert et al., 2008; 
Jamrich et al., 2024). In both paleoenvironments, normal 
water salinity and warm water settings prevailed (Biskupič, 
2020, 2023b).

Distribution at the locality. — Grey calcareous clays with 
bioturbation: 1 specimen; grey and brown-yellow carbonate 
organodetritic corallinacean marls and limestones: 1 spec-
imen.

Stratigraphic and geographic range. — Central Parate-
thys: middle Badenian (Langhian) of Hungary and Roma-
nia (Harzhauser & Landau, 2023); upper Badenian (Serrav-
allian) of Slovakia (this paper).

Figs 8-9. Spirolaxis cornicula (O. Boettger, 1902), Rohožník – Konopiská (clay pit), upper Badenian. 8a-c. Z 40764, a apical view, b umbil-
ical view, c apertural view; 9a-c. Z 40765, a apical view, b umbilical view, c apertural view. Scale bars = 2 mm.
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very similar to Nipteraxis transmontanus spec. nov. from 
Rohožník, N. deformatus Harzhauser & Landau, 2023, was 
adapted to middle to outer neritic water depths (Harzhauser 
& Landau, 2023).

The genus Spirolaxis Monterosato, 1913 includes extinct 
and modern species (Bieler, 1984; Harzhauser & Landau, 
2023; MolluscaBase eds., 2023b), showing considerable 
water depth range of modern representatives, inhabiting 
shallow water (sublittoral) but also bathyal depths on soft 
sandy and muddy sea bottom (Bieler, 1984, 1993; Melone 
& Taviani, 1985; Smriglio & Mariottini, 2002). According 
to Harzhauser & Landau (2023), Spirolaxis cornicula most 
probably preferred middle to outer neritic paleoenviron-
ments, which partially coincides with the herein presented 
habitat preference of the species (infralittoral and circalit-
toral settings at Konopiská).

CONCLUSION

This paper discusses two rare species of the lower Serraval-
lian (upper Badenian) Architectonicidae from the Central 
Paratethys Sea. From the basinal pelitic facies of the Studi-
enka Formation exposed at the locality Rohožník – Kono-
piská (Vienna Basin, Slovakia), Nipteraxis transmontanus 
spec. nov. is described as a new taxon. The findings of Spiro-
laxis cornicula represent new rare records in the Central 
Paratethys Sea and the first evidence in the upper Badenian 
(lower Serravallian).

Nipteraxis transmontanus spec. nov. and Spirolaxis cor-
nicula were collected in grey calcareous clays with biotur-
bation; the second also occurred in the intercalations of 
corallinacean marls. These architectonicids were adapted 
to the moderately deep sublittoral (circalittoral) settings, 
with normal water salinity, and affected by lowered water 
oxygenation and occasional hypoxic events near the clayey 
bottom, whereas S. cornicula also inhabited shallow marine 
(infralittoral) nearshore environment with the dominance 
of coralline red algae. In both paleoenvironments, they 
were connected with ahermatypic scleractinian corals, 
which represented probably their preferred prey.
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marls and limestones with the rare occurrences of Spiro-
laxis cornicula, abundant small-sized Caryophylliidae cor-
als were recorded. Rare scleractinians [Siderastrea italica 
(Defrance, 1826), Plesiastraea (Palaeoplesiastraea) desmou-
linsi Milne-Edwards & Haime, 1851, Caryophylliidae indet., 
Flabellum roissyanum], as potential hosts of architectoni-
cids, were also found in shallow water sandy and sandy-
clayey facies exposed in the uppermost part of the section, 
but no shells of Architectonicidae were observed there.

In the eastern Vienna Basin, coeval pelitic sediments of the 
Studienka Formation that were deposited in similar deteri-
orated conditions (lowered water circulation, occasional 
hypoxia near the sea floor) were uncovered, namely at the 
Brickyard site near Devínska Nová Ves and several localities 
in the vicinity of Devín (southern slopes of Devínska Kobyla) 
(e.g., Hudáčková & Kováč, 1993; Tomašových, 1998; Hudáčk-
ová & Spezzaferri, 2002; Kováčová et al., 2009; Hyžný et al., 
2012; Jamrich et al., 2024). However, no species of Architec-
tonicidae have yet been reported from there, as shown by the 
works of Schaffer (1898), Toula (1900, 1915), Seneš & Cicha 
(1973), Švagrovský (1981), Tomašových (1998), Hyžný et al. 
(2012), and Ruman & Hudáčková (2015). Also, as suggested 
by those authors, no data about the occurrence of scleractin-
ian corals, as a possible prey of architectonicids, are known 
from these localities. Nevertheless, the shells of Architectoni-
cidae were found at Kúty and Devínska Nová Ves – Útočnice, 
characterised by more favourable, shallow water settings (cf. 
Ruman & Hudáčková, 2015), with the occurrence of her-
matypic scleractinian corals at Útočnice (cf. Biskupič, 2023c).

As follows from the above, the Architectonicidae were 
found only in a few localities. Their distribution was 
restricted and strictly associated with their potential hosts 
– the scleractinian anthozoans; they represented rare and 
species-poor elements in the gastropod faunas during the 
upper Badenian (lower Serravallian) in the eastern Vienna 
Basin. These conclusions correspond to the statement of 
Harzhauser & Landau (2023), who recorded a considerably 
decreased diversity of architectonicids in the Central Para-
tethys Sea from the middle Badenian to the late Badenian 
(Langhian/Serravallian) as a result of a distinct decline of 
Paratethyan cnidarian faunas due to the climatic cooling.

Representatives of the genus Nipteraxis are only known 
from the fossil record (Bieler, 1985, 1988; Bieler & Petit, 2005; 
MolluscaBase eds., 2023a; Harzhauser & Landau, 2023). 
Therefore, their habitat preferences are poorly known and 
were dealt with in detail only in a few papers (see Solsona 
& Martinell, 1996; Bogi et al., 2002; Harzhauser & Landau, 
2023). As summarised by Harzhauser & Landau (2023), the 
middle Miocene Paratethyan Nipteraxis members occurred 
in various habitats; they were found in deposits indicating 
shallow marine inner neritic environments, sometimes 
with seagrass but also occurred in deeper water habitats, 
preferring fine silty-sandy to clayey bottoms. A species 

basteria 88 (1): 50

R. Biskupič – Architectonicidae from Rohožník



R. Biskupič – Architectonicidae from Rohožník

gischen Vereins für Naturwissenschaften zu Hermann-
stadt, 51: 1-200.

Bogi, C., Cauli, L., Pagli, A. & Pagli, F., 2002. Le Archi-
tectonicidae Gray J. E., 1840 del Pliocene Toscano. — 
Bollettino Malacologico, 38 (1/4): 31-40.

Bouchet, P., Rocroi, J.P., Hausdorf, B., Kaim, A., Kano, 
Y., Nützel, A., Parkhaev, P., Schroedl, M. & Strong, 
E., 2017. Revised classification, nomenclator and typifi-
cation of gastropod and monoplacophoran families. — 
Malacologia, 61 (1/2): 1-526.

Cavallari, D.C., Salvador, R.B. & Simone, L.R.L., 2014. 
Taxonomical study on the Architectonicidae collected 
by the Marion Dufresne (MD55) expedition to SE Brazil 
(Gastropoda, Heterobranchia). — Spixiana, 37 (1): 35-43.

Čierna, E., 1973. Mikropaläontologische und biostrati-
graphische Untersuchung einiger Bohrproben aus der 
weiteren Umgebung von Rohožník. — Acta Universitatis 
Comeniana, 26: 113-187.

Fordinál, K., Maglay, J., Elečko, M., Nagy, A., Mor-
avcová, M., Vlačiky, M., Kohút, M., Németh, Z., 
Bezák, V., Polák, M., Plašienka, D., Olšavský, M., 
Buček, S., Havrila, M., Hók, J., Pešková, I., Kucha-
rič, Ľ., Kubeš, P., Malík, M., Baláž, P., Liščák, P., 
Madarás, J., Šefčík, P., Baráth, I., Boorová, D., Uher, 
P., Zlinská, A. & Žecová, K., 2012. Explanatory notes for 
the geological map of the Záhorská nížina Lowland 1:50 
000: 1-232. State Geological Institute of Dionýz Štúr in 
Bratislava. [In Slovak with English summary]

Fuksi, T., Hyžný, M. & Hudáčková, N., 2011. New pala-
eoecological data of selected horizons of the Studienka 
formation based on the preliminary research of micro- 
and macrofaunal assemblages at Rohožník (Vienna 
Basin, Western Carpathians). — In: The 4th Interna-
tional Workshop on the Neogene from the Central and 
South-Eastern Europe: 11. Geological Institute Slovak 
Academy of Sciences, Bratislava.

Hano, V., 1950. La faune tortonienne de Kosihovce en 
Slovaquie Méridionale. — Geologický Sborník, 1 (1): 
70-73. [In Slovak with French summary]

Harzhauser, M. & Landau, B., 2023. The Architectoni-
cidae and Mathildidae (Gastropoda, Heterobranchia) of 
the Miocene Paratethys Sea – victims of the Miocene Cli-
matic Transition. — Zootaxa, 5370 (1): 1-74.

Haszprunar, G., 1985. Zur Anatomie und systematischen 
Stellung der Architectonicidae (Mollusca, Allogastro-
poda). — Zoologica Scripta, 14 (1): 25-43.

Hladilová, Š., 1991. Results of preliminary studies of the 
molluscan fauna from the Rohožník locality. — Scripta, 
Geology, 21: 91-97.

Hladilová, Š., Hladíková, J. & Kováč, M., 1998. Stable 
isotope record in Miocene fossils and sediments from 
Rohožník (Vienna Basin, Slovakia). — Slovak Geological 
Magazine, 4 (2): 87-94.

REFERENCES

Baráth, I., Nagy, A. & Kováč, M., 1994. Sandberg Mem-
ber – Late Badenian marginal sediments on the eastern 
margin of the Vienna Basin. — Geologické Práce, Správy, 
99: 59-66. [In Slovak with English summary]

Bieler, R., 1984. Die Gattungen der Architectonicidae 
(Gastropoda: „Heterogastropoda“). Allgemeines und 
Teil 1: Pseudomalaxis. — Archiv für Molluskenkunde, 115 
(1/3): 53-103.

Bieler, R., 1985. Die Gattungen der Architectonicidae 
(Gastropoda: Allogastropoda) Teil 3: Pseudotorinia, Nip-
teraxis, Heliacus, Eosolarium. — Archiv für Mollusken-
kunde, 116 (1/3): 89-117.

Bieler, R., 1988. Phylogenetic relationships in the gastro-
pod family Architectonicidae, with notes on the family 
Mathildidae (Allogastropoda). — In: Ponder, W.F. (ed.), 
Prosobranch Phylogeny. Malacological Review, Supple-
ment 4: 205-240.

Bieler, R., 1993. Architectonicidae of the Indo-Pacific 
(Mollusca, Gastropoda). — Abhandlungen des Natur-
wissenschaftlichen Vereins in Hamburg, Neue Folge, 30: 
1-376.

Bieler, R. & Petit, R.E., 2005. Catalogue of Recent and 
fossil taxa of the family Architectonicidae Gray, 1850 
(Mollusca: Gastropoda). — Zootaxa, 1101 (1): 1-119.

Biskupič, R., 2020. A new evidence of Vexillum (Gastrop-
oda: Costellariidae) from the middle Miocene (Serraval-
lian) of the Vienna Basin (Slovakia). — Acta Geologica 
Slovaca, 12 (2): 75-88.

Biskupič, R., 2021. A new species of Nitidiclavus (Neogas-
tropoda: Drilliidae) from the Miocene Paratethys and an 
overview of the paleoecology and distribution of related 
species in the Cainozoic of Europe. — Basteria, 85 (2): 
163-176.

Biskupič, R., 2023a. Description of a new Turritellinella 
(Caenogastropoda: Turritellidae) from the Middle Mio-
cene of the Central Paratethys Sea. — Basteria, 87 (1): 
25-36.

Biskupič, R., 2023b. Early ontogeny, paleoecology and 
intraspecific variability of two Helminthia species (Gas-
tropoda: Turritellidae) from the Middle Miocene (Bad-
enian) deposits of the eastern Vienna Basin (Slovakia). 
— Acta Geologica Slovaca, 15 (1): 11-22.

Biskupič, R., 2023c. New records and paleoecology of the 
Middle Miocene (Badenian) Costellariidae MacDonald, 
1860 (Gastropoda Neogastropoda) from Devínska Nová 
Ves (Vienna Basin, Slovakia). — Biodiversity Journal, 14 
(4): 749-764.

Boettger, O., 1902. Zur Kenntnis der Fauna der mittel-
miocänen Schichten von Kostej im Krassó-Szörényer 
Komitat. (Mit einem Situationsplan der Fundpunkte). 
II. — Verhandlungen und Mitteilungen des Siebenbür-

basteria 88 (1): 51



R. Biskupič – Architectonicidae from Rohožník

Earth Sciences, 98: 1109-1127.
Kučerová, K., 1986. Badenian and Sarmatian ostracodes of 

the clay-pit in Rohožník. — Regionálna Geológia Západ-
ných Karpát, 21: 113-115.

Lambert, O., Schlögl, J. & Kováč, M., 2008. Middle Mio-
cene toothed whale with Platanista-like teeth from the 
Vienna Basin (Western Carpathians, Slovakia). — Neues 
Jahrbuch für Geologie und Paläontologie, Abhandlun-
gen, 250 (2): 157-166.

Melone, G. & Taviani, M., 1985. Revisione delle Architec-
tonicidae del Mediterraneo. — Lavori, Società Italiana di 
Malacologia, 21 [“1984”]: 149-192.

Mifsud, C., 1997. Solatisonax allerii (Sequenza G., 1876) 
Gastropoda, Heterostropha, Architectonicidea, trovato 
vivo su un corallo scleractiniario solitario. — La Con-
chiglia, 29 (285): 26-27.

MolluscaBase (eds.), 2023a. MolluscaBase. Nipteraxis 
Cossmann, 1916 †. Accessed at: https://www.mollus-
cabase.org/aphia.php?p=taxdetails&id=956141 on 2023-
12-02.

MolluscaBase (eds.), 2023b. MolluscaBase. Spirolaxis 
Monterosato, 1913. Accessed at: https://www.mollus-
cabase.org/aphia.php?p=taxdetails&id=137668on 2023-
12-02.

Ondrejičková, A., 1972. Eggenburgian molluscs of South-
ern Slovakia. — Zborník Geologických Vied, Západné 
Karpaty, 16: 5-147.

Ondrejičková, A., 1978. Fazoistratotypus Chľaba bei 
Štúrovo, Bohrung ŠO-1. — In: Papp, A., Cicha, I., Seneš, 
J. & Steininger, F. (eds.), M-4 Badenien (Moravien, 
Wielicien, Kosovien): 173-175. Vydavateľstvo Slovenskej 
Akadémie Vied veda, Bratislava.

Poppe, G.T. & Goto, Y., 1991. European seashells. Polypla-
cophora, Caudofoveata, Solenogastra, Gastropoda. Vol-
ume 1: 1-352. Hemmen, Wiesbaden.

Robertson, R., 1967. Heliacus (Gastropoda: Architecton-
icidae) symbiotic with Zoanthiniaria (Coelenterata). — 
Science, 156 (3772): 246-248.

Robertson, R., 1974. The biology of the Architectonicidae, 
gastropods combining Prosobranch and Opistobranch 
traits. — In: Proceedings of the Fourth European Mala-
cological Congress. Malacologia, 14 (1/2) [“1973”]: 215-220.

Ruman, A. & Hudáčková, N., 2015. Middle Miocene chi-
tons (Polyplacophora) from the Slovak part of the Vienna 
Basin and the Danube Basin (Central Paratethys). — Acta 
Geologica Slovaca, 7 (2): 155-173.

Schaffer, F., 1898. Der marine Tegel von Theben – Neu-
dorf in Ungarn. — Jahrbuch der Kaiserlich-königlich 
Geologischen Reichsanstalt, 47 (3) [“1897”]: 533-548.

Schiaparelli, S., Stanić, R., Canese, S., Montagna, P. & 
Taviani, M., 2022. The rare Mediterranean endemic gas-
tropod Heliacus jeffreysianus associated with the endan-
gered Savalia savaglia coral: A case for urgent protec-

Holec, P., 1973. Fisch-Otolithen aus dem oberen Baden 
(Miozän) des nordöstlichen Teiles des Wiener Beckens 
(Gebiet von Rohožník). — Geologický Zborník Geolog-
ica Carpathica, 24 (2): 393-414.

Holec, P., 1975. Fisch-Otolithen aus dem Baden (Miozän) 
des nordöstlichen Teiles des Wiener Beckens und der 
Donau-Tiefebene. — Geologický Zborník Geologica 
Carpathica, 26 (2): 253-266.

Hudáčková, N. & Kováč, M., 1993. The Upper Badenian – 
Sarmatian events in the area of the Vienna Basin eastern 
margin. — Mineralia Slovaca, 25 (3): 202-210.

Hudáčková, N. & Spezzaferri, S., 2002. Statistical 
approach to reconstruct palaeoenvironments: an example 
from Miocene of Devínska Nová Ves (Central Paratethys, 
Vienna Basin, Slovak part). — In: Yanko-Hombach, 
V., Arnold, A., Hallock, P., Ishman, S., McGann, 
M. & Parker, W.C. (eds.): emmm 2́002 Environmental 
Micropaleontology, Microbiology and Meiobentology, 
Vienna, University of Vienna, Institute of Palaeontology: 
99-101.

Hyžný, M. & Gašparič, R., 2014. Ghost shrimp Calliax de 
Saint Laurent, 1973 (Decapoda: Axiidea: Callianassidae) 
in the fossil record: systematics, palaeoecology and pal-
aeobiogeography. — Zootaxa, 3821 (1): 37-57.

Hyžný, M., Hudáčková, N., Biskupič, R., Rybár, S., 
Fuksi, T., Halásová, E., Zágoršek, K., Jamrich, M. & 
Ledvák, P., 2012. Devínska Kobyla – a window into the 
Middle Miocene shallow-water marine environments of 
the Central Paratethys (Vienna Basin, Slovakia). — Acta 
Geologica Slovaca, 4 (2): 95-111.

Jamrich, M., Rybár, S., Ruman, A., Kováčová, M. & 
Hudáčková, N., 2024. Biostratigraphy and paleoecology 
of the upper Badenian carbonate and siliciclastic near-
shore facies in the Vienna Basin (Slovakia). — Facies, 70 
(5): 1-31.

Kováč, M., Hudáčková, N., Hlavatá, J., Sopková, B., 
Andrejeva-Grigorovič, A., Halásová, E., Kováčová, 
M., Kováčová, P., Sliva Ľ. & Baráth I., 2008. Miocene 
sediments in the boreholes from the Záhorská nížina 
region: sedimentology, biostratigraphy and environment 
of deposition. — Geologické Práce, Správy, 114: 7-49.

Kováč, M., Hudáčková, N., Halásová, E., Kováčová, 
M., Holcová, K., Oszczypko-Clowes, M., Báldi, K., 
Less, G., Nagymarosy, A., Ruman, A., Klučiar, T. & 
Jamrich, M., 2017. The Central Paratethys palaeocean-
ography: A water circulation model based on microfossil 
proxies, climate, and changes of depositional environ-
ment. — Acta Geologica Slovaca, 9 (2): 75-114.

Kováčová, P., Emmanuel, L., Hudáčková, N. & Renard, 
M., 2009. Central Paratethys paleoenvironment dur-
ing the Badenian (Middle Miocene): evidence from 
foraminifera and stable isotope (δ13C and δ18O) study in 
the Vienna Basin (Slovakia). — International Journal of 

basteria 88 (1): 52



Švagrovský, J., 1981. Lithofazielle Entwicklung und Mol-
luskenfauna des oberen Badeniens (Miozän M4d) in dem 
Gebiet Bratislava – Devínska Nová Ves. — Západné Kar-
paty, Séria Paleontológia, 7: 5-204.

Tenório, D.O., Barros, J.C.N., Francisco, J.A. & Silva, 
G.F., 2011. New species of Architectonicidae (Gastropoda 
Heterobranchia) from northeastern Brazil. — Tropical 
Zoology, 24 (2): 173-191.

Tomašových, A., 1998. Mollusca from the Devínska Nová 
Ves – brickyard locality (Bratislava, Slovakia), Badenian. 
— Mineralia Slovaca, 30 (5): 357-386.

Toula, F., 1900. Über den marinen Tegel von Neudorf an 
der March (Dévény-Ujfalu) in Ungern. — Verhandlun-
gen des Vereins für Natur- und Heilkunde zu Pressburg, 
11 (20): 1-30.

Toula, F., 1915. Über den marinen Tegel von Neudorf an 
der March (Dévény-Ujfalu) in Ungarn und seine Mikro-
fauna. — Geologischen Reichsanstalt Jahrbuch, 64 (4) 
[“1914”]: 635-674.

Zilch, A., 1934. Zur Fauna des Mittel-Miocäns von Kostej 
(Banat). Typus-Bestimmung und Tafeln zu O. Boettger’s 
Bearbeitungen. — Senckenbergiana, 16 (4/6): 193-302, pls 
1-22.

tion. — In: DellaSala, D.A. & Goldstein, M.I. (eds.), 
Imperiled: The Encyclopedia of Conservation: 710-714. 
Elsevier, Amsterdam.

Seneš, J. & Cicha, L., 1973. Neogene of the West Carpathi-
ans. — Excursions F, Xth Congress kgba, Bratislava: 1-46.

Smriglio, C. & Mariottini, P., 2002. On the occurrence of 
Spirolaxis lamellifer (Rehder, 1935) in the Mediterranean 
Sea (Gastropoda, Prosobranchia, Architectonicidae). — 
Basteria, 66 (4/6): 183-188.

Solsona, M. & Martinell, J., 1996. Distribution of Archi-
tectonicidae (Heterobranchia, Gastropoda) of the West-
ern Mediterranean Pliocene: ecological and historical 
considerations. — Palaeogeography, Palaeoclimatology, 
Palaeoecology, 126: 281-290.

Steininger, F., Čtyroký, P., Ondrejičková, A. & Seneš, 
J., 1971. Die Mollusken der Eggenburger Schichtengruppe. 
— In: Steininger, F. & Seneš, J. (eds.), M1 Eggenburgien. 
Die Eggenburger Schichtengruppe und ihr Stratotypus. 
Chronostratigraphie und Neostratotypen. Vol. 2: 356-591. 
Vydavateľstvo Slovenskej Akadémie Vied veda, Bratis-
lava.

Švagrovský, J., 1971. Das Sarmat der Tschechoslowakei 
und seine Molluskenfauna. — Acta Geologica et Geo-
graphica Universitatis Comenianae, Geologica, 20: 1-473.

basteria 88 (1): 53

R. Biskupič – Architectonicidae from Rohožník


	docs-internal-guid-3baefa96-7fff-8620-d6

