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Abstract. The rare Middle Jurassic nautilid genus Pictonautilus Branger, 2004 is reported for the first time from Upper Bathonian strata of 
SW Germany and from Upper Bathonian – ? Lower Callovian beds of S Poland. The new specimens can be assigned to the type species 
P. verciacensis (Lissajous, 1923) and point to a larger maximum size than previously expected. Although the new findings expand the geo-
graphic range of this genus, its phyletic origin remains unknown. From its original description and illustration, Nautilus (Paracenoceras) 
wilmae Jeannet, 1951, from the Lower Callovian of Switzerland, was suspected to represent another species of Pictonautilus. After study 
of the holotype, however, this taxon is considered a junior subjective synonym of “Paracenoceras” calloviense (Oppel, 1857). Another 
specimen from the Lower Callovian of SW Germany cited as Nautilus (Paracenoceras) wilmae Jeannet, 1951 was misidentified and rep-
resents the first hitherto recognized record of the dwarfish Paracenoceras dorsoexcavatum (Parona, Bonarelli, 1895) from Europe besides 
the holotype from Savoy.

INTRODUCTION

After a severe ecological crisis at the end of the Triassic, 
nautilids recovered and diversified again in the course of the 
Jurassic (Kummel, 1956, 1964; Dzik, 1984; Tintant, 1990). 
The post-Triassic phylogeny of nautilids is still poorly un-
derstood and speculative due to preservation biases and lack 
of data over large areas. From the Middle Jurassic of South-
ern Germany, adjacent Switzerland and extra-Carpathian 
Poland, all of these otherwise very well-studied Jurassic 
areas, only relatively few nautilid taxa have been reported 
yet (e.g., Quenstedt, 1856–1858; Oppel, 1857; Neumayr, 
1871; Engel, 1908; Jeannet, 1951; Schweigert, 2020, 2021; 
Dietze et al., 2021; Jain et al., 2023; Weis et al., 2023). 

In most of the older papers nautilids are only listed but not 
illustrated. This is in sharp contrast to the much better doc-
umentation of Middle Jurassic nautilids in other European 
countries mainly due to the works of the eminent French 
palaeontologist Henri Tintant and his followers (e.g., 
Branger, 2004, 2023; Rulleau, 2008, and literature cited 
therein).

In this study we report for the first time occurrences of 
the very rare Middle Jurassic nautilid genus Pictonautilus 
Branger, 2004 in the Upper Bathonian of southwestern Ger-
many and Upper Bathonian or Lower Callovian of southern 
Poland. We take the opportunity to discuss the temporal and 
spatial distribution of this genus as well as its possible an-
cestry.
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GEOLOGICAL SETTINGS

The newly identified Pictonautilus specimen from SW 
Germany presented below was discovered in the fossil col-
lection of Eberhard Rosswog (Wittnau). The exact finding 
level within a temporarily exposed very fossiliferous section 
in the township of Geisingen (Fig. 1) was reconstructed by 
direct comparison of the rock matrix and preservation with 
biostratigraphically well-dated samples from each bed of the 
same locality (Dietl, Niederhöfer, 2018, fig. 1). The bed that 
had yielded the nautilid is a finely iron-oolitic nodular marly 
limestone that is safely dated into the Orbis/Retrocostatum 
Zone of the Upper Bathonian by a few age-diagnostic am-
monites (Dietl, Niederhöfer, 2018, p. 98), e.g., Procerites 
eichbergensis. The intensively red-coloured iron-oolitic bed 
following immediately above yields very rich and high-di-

verse ammonite assemblages of Early Callovian age, with 
Alcidia subdiscus, Cadoceras quenstedtiforme, C. suevicum, 
Choffatia aff. recuperoi, Homoeoplanulites spp., Kherai
ceras bullatus, Macrocephalites jacquoti, Parachoffatia 
subbackeriae, Phlycticeras mexicanum, among others 
(Fig. 2). Originally termed as “Orbis-Oolith” the Bathonian-
age bed is the lowermost bed in the Geisingen section yield-
ing iron ooids and is included here in the Rotes Erzlager 
Member of the Wutach Formation. Nautilids have never 
been reported before from the Bathonian of this section nor 
elsewhere in the area; some Callovian ones from higher-up 
in the section are under study.

The Polish Pictonautilus specimen was purchased by 
one of us (T.H.) from a Polish fossil trader. According to his 
communication the specimen originated from a temporary 
Middle Jurassic excavation in the forest area of the village 
Bolęcin, ca. 7.5 kilometres east of the town of Chrzanów. 

Fig. 1. Locality in SW Germany, where the specimen of Pictonautilus verciacensis (Lissajous, 1923) was found

A. Generalized geological map of Germany (modified from https://www.bgr.bund.de/). B. Detailed geological map of the vicinity of Geisingen in the 
westernmost part of the Swabian Alb (modified from https://maps.lgrb-bw.de/). The “X” marks the locality within the township of Geisingen. Olive and greenish 
colours – Middle Jurassic; blueish colours – Upper Jurassic; yellow and orange colours – Neogene; red-violet – Neogene volcanic rocks; white and grey 
colours – Quaternary and anthropogenic deposits
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The iron-oolitic Bathonian–Callovian section of this area 
corresponds to the rock unit historically well-known as “Oo-
lithe de Balin”. This ferruginous oolite is highly condensed 
and ranges from the Upper Bathonian Orbis Zone at least to 
the Lower Callovian Gracilis Zone (Tarkowski et al., 1994). 
Numerous ammonite taxa indicative of a Late Bathonian 
age (e.g., Bullatimorphites suevicus, Clydoniceras discus, 
Epistrenoceras contrarium, Hemigarantia julii, Paroe
cotraustes maubeugei) have been reported from there (Neu-

mayr, 1871; Tarkowski et al., 1994; Mangold et al., 1996). 
Since all previously published records of Pictonautilus ver
ciacensis come from beds of Middle to Late Bathonian age 
(Branger, 2023), a Late Bathonian age of the specimen from 
the “Oolithe de Balin” is very likely also for the Polish spe-
cimen. Moreover, a visual comparison with the preservation 
of ammonites from the same locality fits better with 
Bathonian ones, but an Early Callovian age cannot be totally 
excluded due to the lack of precise sampling data. Neumayr 
(1871) had listed two nautilid taxa within the Bathonian–
Callovian cephalopod assemblage described from that area, 
Nautilus calloviensis Oppel, 1857 and Nautilus subtrunca
tus Morris and Lycett, 1850, but did not illustrate them. Due 
to their poor preservation, Neumayr (1871) himself stated 
he was not sure about the correctness of his determinations.

MATERIAL AND METHODS

The new specimens of Pictonautilus reported herein 
were prepared mechanically using fine chisels and scrapers 
and/or airbrasive blasting with iron powder.

The Jurassic nautilids illustrated herein are housed in the 
collections of the Bayerische Staatssammlung für Paläonto-
logie und Geologie in Munich, Germany (acronym SNSB-
BSPM), of the ETH Zürich, Switzerland, of the Paläontolo-
gisches Institut und Museum der Universität Zürich, 
Switzerland (acronym PIMUZ), and of the Staatliches Mu-
seum für Naturkunde in Stuttgart, Germany (acronym 
SMNS), respectively. A photo of the holotype of Nautilus 
verciacensis Lissajous, 1923 stored in the palaeontological 
collection of Université Claude Bernard 1 in Lyon, France, 
was assessed via RECOLNAT (https://www.recolnat.org/).

SYSTEMATIC PALAEONTOLOGY

The high-level classification follows the suggestions of 
King, Evans (2019).

Subclass Nautilia Wade, 1988

Order Nautilida Agassiz, 1847

Superfamily Nautiloidea Blainville, 1825

Family Paracenoceratidae Spath, 1927  
in Spath, 1927–1933

Genus Pictonautilus Branger, 2004
Type species. Nautilus verciacensis Lissajous, 1923, by 

original designation.

Fig. 2. Stratigraphy of the Wutach Formation at Geisingen  
with the finding level of Pictonautilus verciacensis (Lissajous, 1923) 

highlighted by a red arrow

Ornat. Mb. = Ornatenoolith Member. Section modified from Dietl, Niederhöfer 
(2018)
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Included species. Nautilus verciacensis Lissajous, 1923. 
Somalinautilus ex gr. clavifer Tintant, 1994 and some speci-
mens originally placed in Pictonautilus by Branger (2004) 
are excluded from this taxon and assigned to Somalinautilus 
Spath, 1927 (see Schweigert, 2020, 2021) and Micronauti
lus Branger, 2023, respectively (see Branger, 2023). See 
also discussion below.

Emended diagnosis. Medium-sized nautilid with high-
trapezoidal whorl section; venter tabulate, bordered by 
prominent lateral carinae; marginal or median ventral sulci 
absent; umbilical wall well-rounded, umbilical width in-
creasing with growth; Suture line with prominent widely ex-
panding lateral lobe and rounded ventral lobe.

Distribution. Western and extra-Alpine eastern France 
(Lissajous, 1923; Branger, 2004, 2023), SW Germany (here-
in), extra-Carpathian Poland (herein).

Range. Middle Bathonian – Lower Callovian. Branger 
(2023, fig. 7) signalled the presence of “Pictonautilus sp.” in 
the Lower Callovian but did not yet provide further informa-
tion.

Pictonautilus verciacensis (Lissajous, 1923) 
Figs. 3, 4

*1923. Nautilus verciacensis Lissajous, p. 48, pl. 2, fig. 1, 1a
2004. Pictonautilus verciacensis (Lissajous, 1923). – Branger, 

p. 143, pl. 1, figs. 1, 2 only
2016. Pictonautilus verciacensis Lissajous, 1923. – Grulke, 

p. 141, unnumbered figure bottom left
2023. Pictonautilus verciacensis (Lissajous, 1923). – Branger, 

appendix 2, fig. B

Holotype. Specimen illustrated by Lissajous (1923, 
pl. 2, fig. 1, 1a), Université Claude Bernard Lyon 1 – UCBL, 
Collections de paléontologie, Laboratoire de Géologie, 
no. UCBL-FSL 18692; Fig. 3A.

Type locality. Verzé, Dpt. Saône-et-Loire, France.
Type horizon and age. After Lissajous (1923) from the 

Bathonian “Zigzagiceras arbustigerum Zone” which ap-
proximately correlates with the Middle Bathonian (Hahn, 
1972, p. 15). Ammonites from Verzé identified as Zigzagi
ceras arbustigerum by Lissajous (1923) were partly revised 
as Prevalia kysylalmensis (Besnosov, in: Besnosov, Mitta, 
1993) and are of late Middle Bathonian age (Bremeri Zone, 
Bullatimorphus Subzone) (Mangold et al., 2012).

Material studied. One specimen (SMNS 70692; 
Fig. 3B–E) from the Upper Bathonian “Orbisoolith” Bed at 
the base of the Wutach Formation at Geisingen, SW Germa-
ny and one specimen (PIMUZ 39863; Fig. 4A–D) from the 
Upper Bathonian (? or Lower Callovian) part of the “Oolit-
he de Balin” in the vicinity of Chrzanów, Poland.

Descriptions: SMNS 70692 (Fig. 3B–E) is an uncom-
pressed internal mould preserved in a very finely iron-oolitic 
rock matrix with some indication of reworking and abrasion 
prior to final burial. The specimen is completely septate 
without showing any crowding of the septa. The whorl sec-
tion is high-trapezoidal and relatively narrow. The venter 
becomes more and more flattened during ontogeny and is 
tabulate in the latest preserved state. The suture line shows 
a widely expanded lateral lobe and a relatively deep, well-
rounded ventral lobe. The saddle between the lateral and the 
ventral lobe culminates in the ventrolateral edge. Position of 
the siphuncle is subcentral, not ventral as in Pseudaganides 
Spath, 1927.

PIMUZ 39863 (Fig. 4A–D) is an uncompressed, excel-
lently preserved internal mould with some remains of the 
shell on one flank. The rock matrix is an iron-oolitic lime-
stone. The shell remains are smooth, apart from growth 
lines. The absence of a spiral striation confirms the system-
atic placement in Paracenoceratidae Spath, 1927. The conch 
is completely septate lacking the body-chamber. There is no 
crowding of the septa discernible so that it remains unclear 
whether the specimen was adult or still subadult. The whorl 
section is high-trapezoidal but significantly broader than in 
SMNS 70692. The venter is tabulate and laterally bordered 
by marked angular crests. The suture line exhibits an ex-
panded lateral lobe spanning almost the entire flank. On the 
venter a shallow ventral lobe is developed. It is slightly less 
deep and rounded than in SMNS 70692 probably as a result 
of the wider whorl section. The saddle between the lateral 
and ventral lobes coincides exactly with the position of the 
angular crests. The umbilicus is rather narrow but not closed 
and widens during growth. 

The measurements of the newly recorded specimens fit 
well within the somewhat variable ranges reported for this 
species (cf. Branger, 2004). Interestingly, the W/H ratio of 
the new specimen from Germany (SMNS 70692; Fig. 3B–E) 
is very close to that of the holotype of P. verciacensis 
(Fig. 3A), whereas in the Polish specimen (PIMUZ 39863; 
Fig. 4A–D) this ratio is much closer to the best-reported and 
multiple illustrated French specimen from the Patrick 

Measurements. 

Specimen D 
[mm]

H 
[mm]

W 
[mm]

U 
[mm] W/D W/H

Holotype 123 72 55 10 0.45 0.76
SMNS 70692 105 62 52 6 0.50 0.84
2021.BR.N.050 110 58 64 7 0.58 1.10
PIMUZ 39863 170 70 80 18 0.47 1.14

Abbreviations: D = diameter; H = whorl height; W = whorl width; U = 
umbilical width.
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Fig. 3. Pictonautilus verciacensis (Lissajous, 1923)

A. Specimen UCBL-FSL 18692 (Marcel Lissajous collection), holotype, ? ♀, Middle Bathonian, Verzé, France; photo by courtesy of RECOLNAT (ANR-11-
INBS-0004). B–E. Specimen SMNS 70692 (legit Eberhard Rosswog), ? ♀, in lateral (B, E) and ventral (C, D) views; Middle Jurassic, basalmost bed of Wutach 
Formation (Rotes Erzlager Member, “Orbisoolith”); Upper Bathonian, Orbis/Retrocostatum Zone; Geisingen, SW Germany. 
Asterisk marks last septum. Scale bar equals 5 cm
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Fig. 4. A–D. Pictonautilus verciacensis (Lissajous, 1923)

Specimen PIMUZ 39863, ? ♂; “Oolithe de Balin” (Upper Bathonian or ? Lower Callovian); ca. 7.5 km E of Chrzanów, Poland. Scale bar equals 5 cm
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Branger collection. Of course the small number of speci-
mens available does not allow statistics, however, these very 
distant ratios can be easily explained by sexual dimorphism, 
which is reported both from modern (Saunders, Landman, 
1987; Dunstan et al., 2011) and Jurassic nautilids (e.g., 
Crick, 1898; Schairer, Barthel, 1977; Schweigert, 2021). 
The dimorphism in nautilids is mainly expressed by signifi-
cantly greater widths of the male shells. Great differences in 
shell diameter between the sexes as reported for ammonites 
with their so-called macroconchs and microconchs (Ma-
kowski, 1962; Callomon, 1963) were also thought to be 
adopted by fossil nautilids (Tintant, 1969, 1981), but we 
strongly concur with Branger (2023) and Jain et al. (2023) 
that this view was erroneous in the light of their modern 
ana logues having similar diameters for males and females. 
The hitherto largest known specimen of Pictonautilus ver
ciacensis, still lacking its body-chamber, is PIMUZ 39863 
showing a remarkably wide whorl section. It is therefore 
considered a male, whereas the smaller holotype with its 
narrower whorl section at comparable respective diameters 
is considered a female. In the holotype, however, there is no 
crowding of the last septa behind the body-chamber so that 

this specimen was probably not adult either and even the fe-
males could reach somewhat larger diameters.

Occurrence. Extra-Alpine France (Poitou, Maconnais), 
SW Germany (herein), extra-Carpathian Poland (herein).

Stratigraphic range. Middle Bathonian – Early Callo-
vian (Branger, 2023; this paper and personal communication 
by P. Branger).

DISCUSSION

In this study we report for the first time occurrences of 
the rare monotypic nautilid genus Pictonautilus Branger, 
2004 from SW Germany and S Poland. As reported for other 
rare Jurassic nautilids, transgressions and high sea-levels as 
well as favorable environmental conditions have led to 
short-term spreads over large distances (Schweigert, 2020, 
2022; Jain et al., 2023). In this sense, the presence of Picto
nautilus in the European epicontinental seas (Fig. 5) either 
results from post-mortem transport of empty floating shells 
by currents (e.g., Chamberlain et al., 1981; Reyment, 2008; 
Yacobucci, 2018) or from active immigration, possibly via 

Fig. 5. Palaeobiogeography in the late Middle Jurassic with records of Pictonautilus verciacensis (Lissajous, 1923)

Abbreviations: IM – Irish Massif; AR – Armorican Massif; MC – Massif Central; C-S – Corsica-Sardinia Massif; 1 – Verzé, France (Lissajous, 1923; type 
locality); 2 – Western France (Branger, 2004, 2023); 3 – Geisingen, Germany (herein); 4 – Chrzanów, Poland (herein). Map modified from Kettle (2016)
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a southern Tethyan route (Jain et al., 2023). The preserva-
tion of the studied shells does not allow us to clearly distin-
guish between these possibilities. The absence of epizoans 
(except a few small oysters on the venter of the Polish speci-
men) and numerous co-occurring exotic ammonite taxa 
(e.g., Epistrenoceras contrarium, Hemigarantia julii, Bulla
timorphites suevicus, Macrocephalites spp.) in the Upper 
Bathonian of France and Poland as well as in the coeval 
beds of SW Germany, however, point to living populations.

Recently, a new paracenoceratid genus, Micronautilus 
Branger, 2023, was described from the Bathonian of western 
France. It was suggested that both Micronautilus and Picto
nautilus derived from the “Cenoceras” fuscum group in the 
Late Bajocian. The latter is a representative of the long-
ranging genus Somalinautilus Spath, 1927 and very close to 
the Early Bathonian S. clavifer Tintant, 1994. Both taxa, 
however, differ from Pictonautilus verciacensis in their 
adult whorl section showing a steep angular umbilical wall 
with an umbilical edge and characteristic shallow sulci bor-
dering the ventrolateral crests on each side towards the 
slightly convex venter (cf. Tintant, 1994, figs. 3a, 6a). More-
over, they differ from P. verciacensis in their smaller size, 
and a narrowing of the umbilicus during ontogeny. This is 
why we hesitate to include S. ex gr. clavifer in Pictonautilus 
as practiced by Branger (2023) although we fully concur 
that all of them must originate from the same stock. To re-
solve the ancestry of Pictonautilus, Somalinautilus and their 
allies further data is needed from the still unknown evolu-
tionary center of this family, possibly located somewhere in 
the Southern Tethys or Palaeopacific.

The new findings from Poland and southern Germany 
suggest that Pictonautilus may also be present in the Middle 
Jurassic of Switzerland (e.g., in the basal Late Bathonian 
part of the Anwil Bed); however, there is no evidence yet. 
The Middle Jurassic nautilid Nautilus (Paracenoceras) wil
mae Jeannet, 1951, from the Lower Callovian of Switzer-
land, was suspected to be assignable to Pictonautilus. The 
medium-size diameter, narrow umbilicus, suture line and 
tabulate venter reported for this species (Jeannet, 1951) as 
well as the ventrolateral crests marked by dashed lines in 
Jeannetʼs (1951, fig. 6) line drawing of the specimen point 
to such an identification. However, a study of the holotype 
(Fig. 6) clearly indicates that the venter is not tabulate but 
well-rounded and ventrolateral crests do not exist at all. 
Moreover, the umbilicus is nearly closed and the suture line 
crosses the venter almost straight thus lacking the distinct 
ventral lobe typical of Pictonautilus verciacensis. Because 
of this combination of characters we interpret Nautilus (Para
cenoceras) wilmae as a junior subjective synonym of Nauti
lus calloviensis Oppel, 1857, the lectotype of which from 
the Alcide dʼOrbigny collection was designated by Tintant 
(1969). Tintant (1969), however, erroneously included true 

Paracenoceras, P. blakei Jeannet, 1951, as its supposed 
“macroconchiate” sexual partner in “Paracenoceras” callo
viensis. He also mixed up this species with specimens of So
malinautilus sp. and Metacenoceras sp. (Jain et al., 2023). 
The traditional assignment of Nautilus calloviensis to Para
cenoceras is challenged by the report of a spiral striation of 
the shell in related species from India (see discussion in 
Jain et al., 2023).

Nautilus (Paracenoceras) wilmae Jeannet has been ad-
ditionally cited from the Lower Callovian Koenigi Zone in 
the Wutach area of SW Germany (Zeiss, 1955: 246). The 
referred specimen (Fig. 7) is very small but complete. Its 
body-chamber widens at the distal end forming the aperture. 
The venter shows a weak median depression. These charac-
ters as well as the marked ventrolateral edges are clearly dis-
tinct from the taxon introduced by Jeannet (1951); it seems 
that Zeiss (1955) was misled by the poor and size-reduced 
line-drawings. The general outline, whorl section, suture 
line and size fits perfectly with Nautilus dorsoexcavatus Pa-
rona and Bonarelli, 1895, originally described from Lower 
Callovian beds at Chanaz in Savoy, today part of France. 
Tintant (1984) had assigned this taxon to Paracenoceras 
Spath, 1927 and interpreted it as a miniaturized species of 
this otherwise very large-growing genus. The specimen 
from the Wutach area is the sole record of this species from 
Germany and the only one from Europe besides the holo-
type. Further records of Paracenoceras dorsoexcavatum 
come from Lower Callovian beds of Saudi Arabia (Tintant, 
1987) and namely from India (Halder, 2000a, b).

CONCLUSIONS

In this study we report for the first time occurrences of 
the rare monotypic nautilid genus Pictonautilus Branger, 
2004 from SW Germany and S Poland. These records ex-
pand significantly the known palaeogeographic range of this 
genus previously only reported from France. The German 
record is firmly dated into the Late Bathonian Orbis Zone; 
a similar age is also likely for the Polish specimen, but we 
cannot fully exclude an Early Callovian age of the latter. 
The discontinuous stratigraphic range and the apparent ab-
sence of direct ancestors in the same area point to immigra-
tion events from the Tethys during favourable environmen-
tal conditions.

Nautilus (Paracenoceras) wilmae Jeannet, 1951, from 
the Lower Callovian of Switzerland, is definitely not a rep-
resentative of Pictonautilus and is demonstrated to be syno-
nymous with “Paracenoceras” calloviense Oppel, 1857. 
The sole report of Nautilus (Paracenoceras) wilmae besides 
the holotype is restudied here as well and could be identified 
as Paracenoceras dorsoexcavatum (Parona, Bonarelli, 1895).
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Fig. 6. A–D. “Paracenoceras” calloviense (Oppel, 1857) (=holotype of Nautilus (Paracenoceras) wilmae Jeannet, 1951), Alphonse Jeannet collection 
at ETH Zürich, no. eth000015366. Ifenthal Formation, Ängistein Member, lower part of “Unter-Erli-Bank”  

(formerly “Kornberg-Sandstein”, see Bitterli-Dreher, 2019); Lower Callovian, Calloviense Zone; Herznach, Switzerland

Asterisk marks last septum. Scale bar equals 5 cm



10 G. Schweigert et al.

Acknowledgements. Martin Kapitzke (Remshalden, 
Germany) is greatly thanked for making available the speci-
men from Geisingen for study. Gerd Dietl (Stuttgart, Ger-
many) and Peter Bitterli-Dreher (Endingen, Switzerland) are 
thanked for insightful discussions about the Bathonian–
Callovian stratigraphy in the Wutach and Aargau areas, re-
spectively. We thank Thomas Imhof (Trimbach, Switzer-
land) for the excellent preparation of the Polish specimen. 
Alexander Nützel (Bayerische Staatssammlung für Paläon-
tologie und Geologie, Munich, Germany) gave access to the 
collection under his care. An image of the holotype of Pic
tonautilus verciacensis was provided by RECOLNAT 
(ANR-11-INBS-0004) (https://explore.recolnat.org/search/
paleontologie/type=advanced&institutioncode=UCBL). 
Final ly, we like to thank for the valuable comments and cri-
ticism by Patrick Branger (Cherveux, France) and Sreepat 
Jain (Adama Science and Technology University, Adama, 
Ethiopia) which both significantly helped to improve the 
manuscript. John Wright (London) is thanked for his final 
linguistic improvements.

REFERENCES

AGASSIZ L., 1847 – An introduction to the study of natural his-
tory, in a series of lectures delivered in the hall of the College 
of Physicians and Surgeons. Greeley and McGrath, New York.

BESNOSOV N.V., MITTA V.V., 1993 – Late Bajocian–Bathonian 
ammonites from Northern Caucasus and Central Asia. Nedra, 
Moscow.

BITTERLI-DREHER P., 2019 – Geologie und Paläontologie des 
Bergwerks Herznach. Teil 1: Die Erdgeschichte des “Meeres-
bodens”. Schweizer Strahler, 2020, 2: 22–31.

de BLAINVILLE H.M.D., 1825–1827 – Manuel de malacologie 
et de conchyliologie. Levrault, Paris and Strasbourg.

BRANGER P., 2004 – Middle Jurassic Nautiloidea from western 
France. Rivista Italiana di Paleontologia e Stratigrafia, 110: 
141–149.

BRANGER P., 2023 – Micronautilus n. gen., un nouveau genre de 
nautilidé nain dans le Bathonien (Jurassique moyen) du Poitou. 
Comptes Rendus Palevol, 22, 22: 479–490.

CALLOMON J.H., 1963 – Sexual dimorphism in Jurassic ammo-
nites. Transactions of the Leicester Literature and Philosophi
cal Society, 57: 21–56.

CHAMBERLAIN J.A. Jr., WARD P.D., WEAVER J.S., 1981 – 
Post-mortem ascent of Nautilus shells: implications for cepha-
lopod paleobiogeography. Paleobiology, 7, 4: 494–509.

CRICK C.G., 1898 – Descriptions of new or imperfectly known 
species of Nautilus from the Inferior Oolite, preserved in the 
British Museum (Natural History). Proceedings of the Malaco
logical Society of London, 3: 117–139.

DIETL G., NIEDERHÖFER H.-J., 2018 – Die Ammonitenfauna 
des subcostarius‐Horizonts (Curtilobus‐Subzone, Koenigi‐Zone, 
Unter‐Callovium, Ornatenton‐Formation) von Geisingen a. d. 
Donau, SW‐Deutschland. Jahreshefte der Gesellschaft für Na
turkunde in Württemberg, 174: 87–120.

DIETZE V., GRÄBENSTEIN S., FRANZ M., SCHWEI-
GERT G., WETZEL A., 2021 – The Middle Jurassic Opali-
nuston Formation (Opalinum Zone, Aalenian) at its type local-
ity near Bad Boll and adjacent outcrops (Swabian Alb, SW 
Germany). Palaeodiversity, 14: 15–113.

DUNSTAN A.J., WARD P.D., MARSHALL N.J., 2011 – Nauti
lus pompilius life history and demographics at the Osprey Reef 

Fig. 7. A–C. “Paracenoceras” dorsoexcavatum (Parona, Bonarelli, 1895) (=Orig. Nautilus (Paracenoceras) wilmae Jeannet in Zeiss, 1955, p. 246); 
specimen SNSB-BSPG 1950 XXX 86; Wutach Formation, Graublaues Erzlager Member; Lower Callovian, Koenigi Zone; Blumberg, Germany

Asterisk marks last septum. Scale bar equals 2 cm



11The first records of Pictonautilus Branger, 2004 (Cephalopoda: Nautiloidea) from the Upper Bathonian – ? Lower Callovian (Middle Jurassic) ...

Seamount, Coral Sea, Australia. PLoS One, 6, 2, e16312. 
doi:10.1371/journal.pone.0016312.

DZIK J., 1984 – Phylogeny of the Nautiloidea. Palaeontologia 
Polonica, 45: 3–203.

ENGEL T., 1908 – Geognostischer Wegweiser durch Württemberg 
(3rd edition). Schweizerbartʼsche Verlagsbuchhandlung, Stutt-
gart.

GRULKE W., 2016 – Nautilus. Beautiful survivor: 500 million 
years of evolutionary history. Sherborne, At One Communica-
tions.

HAHN W., 1972 – Neue Ammonitenfunde aus dem Bathonium 
(Brauner Jura ε) im Schwäbischen Alb. Jahreshefte des geolo
gischen Landesamtes BadenWürttemberg, 14, 7–16.

HALDER K., 2000a – Diversity and biogeographic distribution of 
Jurassic nautiloids of Kutch, India, during the fragmentation of 
Gondwana. Journal of African Earth Sciences, 31, 175–185.

HALDER, K., 2000b – Nautiloid biostratigraphy of the Jurassic of 
Kutch, India: An exploration of bio- and chronostratigraphic 
potential of nautiloids: 291–309. In: Mesozoic Stratigraphy of 
India (eds. S. Banerjee, S. Sarkar). Cham, Springer. https://doi.
org/10.1007/978-3-030-71370-6_10

JAIN S., SALAMON M., SCHWEIGERT G., PASZCZA K., 
2023 – Ammonite-calibrated nautiloid occurrences from the 
Callovian-Oxfordian (Middle-Upper Jurassic) deposits of 
southern Poland. Historical Biology, 2023. https://doi.org/10.1080 
/08912963.2023.2220006.

JEANNET A., 1951 – Die Eisen und Manganerze der Schweiz. 
Stratigraphie und Paläontologie des oolithischen Eisenerzla-
gers von Herznach und seiner Umgebung. Beiträge zur Geolo
gie der Schweiz, Geotechnische Serie, 8, 5, xiii + 240 pp.

KETTLE S., 2016 – Sedimentology of a Middle Jurassic base-of-
slope environment, Cutri Formation, Mallorca. Journal of Ibe
rian Geology, 42, 1: 95–112.

KING A.H., EVANS D.H., 2019 – High-level classification of the 
nautiloid cephalopods: A proposal for the revision of the Trea-
tise Part K. Swiss Journal of Palaeontology, 138: 65–85.

KUMMEL B., 1956 – Post-Triassic nautiloid genera. Bulletin of 
the Museum of Comparative Zoology, 114, 7: 324–494.

KUMMEL B., 1964 – Nautiloidea – Nautilida: 383–466. In: Trea-
tise on Invertebrate Paleontology, K, Mollusca 3, Cephalopoda 
– General features – Endoceratoidea – Actinoceratoidea – Nau-
tioidea – Bactritoidea (Ed. Moore R.C.). Geological Society of 
America and University of Kansas Press, New York.

LISSAJOUS M., 1923 – Étude sur la faune du Bathonien des en-
virons de Mâcon. Première partie. Travaux du Laboratoire de 
Géologie de la Faculté des Sciences de Lyon, Ancienne série, 
3: 13–112.

MAKOWSKI H., 1962 – Problem of sexual dimorphism in am-
monites. Palaeontologia Polonica, 12: 1–92.

MANGOLD C., MARCHAND D., THIERRY J., TARKOW-
SKI R., 1996 – Les ammonites de lʼOolite de Balin (Pologne); 
nouvelles données et réinterprétation stratigraphique. Revue de 
Paléobiologie, 15, 1: 55–77.

MANGOLD C., MARTIN A., PRIEUR A., 2012 – Les Péris-
phinctidés du Bathonien moyen et supérieur du Mâconnais 
(Saône-et-Loire, France). Documents des Laboratoires de Géo
logie Lyon, 169, 155 pp.

MORRIS J., LYCETT J., 1850 – A monograph of the Mollusca 
from the Great Oolite, chiefly from Minchinhampton and the 
Coast of Yorkshire. Part I. Univalves. Palaeontographical So
ciety Monographs, 4, viii +130 p.

NEUMAYR M., 1871 – Die Cephalopoden-Fauna der Oolithe von 
Balin bei Krakau. Abhandlungen der KaiserlichKöniglichen 
Geologischen Reichsanstalt, 5, 2: 19–51.

OPPEL A., 1857 – Die Juraformation Englands, Frankreichs und 
des südwestlichen Deutschlands. Jahreshefte des Vereins für 
vaterländische Naturkunde in Württemberg, 13: 141–396.

PARONA C.F., BONARELLI G., 1895 – Sur la faune du Callovi-
en inférieur (Chanasien) de Savoie. Mémoires de lʼAcadémie 
Savoie, 4ème Série, 6: 183 pp.

QUENSTEDT F.A., 1856–1858 – Der Jura. Lauppʼsche Verlags-
buchhandlung, Tübingen.

REYMENT R.A., 2008 – A review of the post-mortem dispersal 
of cephalopod shells. Palaeontologia Electronica, 11, 11.3.12A.

RULLEAU L., 2008 – Les Nautiles du Lias et du Dogger de la ré-
gion lyonnaise. Louis Rulleau and Section Géo-Paléo du Comité 
dʼÉtablissement des carrières Lafârge à Lettonne, Lozanne.

SAUNDERS W.B., LANDMAN N.H., 1987 – Nautilus: The bio-
logy and paleobiology of a living fossil. Plenum Press, New 
York.

SCHAIRER G., BARTHEL K.W., 1977 – Die Cephalopoden des 
Korallenkalks aus dem Oberen Jura von Laisacker bei Neuburg 
a. d. Donau. III. Pseudaganides, Pseudonautilus (Bavarinautilus) 
n. subgen. (Nautiloidea). Mitteilungen der Bayerischen Staats
sammlung für Paläontologie und historische Geologie, 17: 
115–124.

SCHWEIGERT G., 2020 – First records of Somalinautilus (Ce-
phalopoda: Nautiloidea) from the Jurassic of Southern Germa-
ny – inferences for trans-provincial migrations. Neues Jahr
buch für Geologie und Paläontologie, Abhandlungen, 298, 2: 
137–146.

SCHWEIGERT G., 2021 – Nautiliden aus dem Mesozoikum. 
Fossilien, 38, 3: 4–13.

SCHWEIGERT G., 2022 – The first record of a true Pseudonauti
lus Meek, 1876 (Cephalopoda: Nautiloidea) from the Upper 
Jurassic of Southern Germany and observations on related ge-
nera. Neues Jahrbuch für Geologie und Paläontologie, Abhan
dlungen, 306, 1: 81–95.

SPATH L.F., 1927–1933 – Revision of the Jurassic cephalopod 
fauna of Kachh (Cutch). Memoirs of the Geological Survey of 
India, Palaeontologia Indica, new series, 9, 2: 1–945.

TARKOWSKI R., THIERRY J., MARCHAND D., MAN-
GOLD C., DELANCE J.-H., GARCIA J.-P., LAURIN B., 
1994 – “L’oolithe de Balin” (Pologne méridionale). Nouvelles 
observations et interprétations stratigraphiques. Géobios, Mé
moire Spécial, 27, 1: 461–467. 

TINTANT H., 1969 – Un cas de dimorphisme chez les Paraceno
ceras [Nautiloidea] du Callovien: 167–184. In: Sexual dimor-
phism in fossil Metazoa and taxonomic implications (Ed. 
G.E.G. Westermann). Schweizerbartʼsche Verlagsbuchhan-
dlung, Stuttgart.

TINTANT H., 1981 – Un cas de parallélisme évolutif synchrone 
chez les Nautiles à côtes du Jurassique. Boletim da Sociedade 
Geológica de Portugal, 22: 63–69.



12 G. Schweigert et al.

TINTANT H., 1984 – Exemples de nanisme spécifique chez les 
Nautiloidés du genre Paracenoceras au Jurassique moyen. 
Géobios, Mémoire Spécial, 8: 403–410.

TINTANT H., 1987 – Les Nautiles du Jurassique d’Arabie Saou-
dite. Géobios, Mémoire Spécial, 9: 67–129.

TINTANT H., 1990 – Origine et différenciations des Nautilacés 
au Lias. Cahiers de lʼUniversité Catholique de Lyon, 4: 127–
151.

TINTANT H., 1994 – Un exemple dʼatavisme: la présence de tu-
bercules dans le genre Somalinautilus (Nautiloidea, Jurassique 
moyen de Bourgogne). Comptes Rendus de lʼAcadémie des 
sciences, Paris, 319, 2: 1239–1245.

WADE M., 1988 – Nautiloids and their descendants: Cephalopod 
classification in 1986. New Mexico Bureau of Mines and Mine
ral Resources, Memoirs, 44: 15–25.

WEIS R., SCHWEIGERT G., WITTISCHE J., 2023 – A new 
giant nautilid species from the Middle Jurassic of Luxembourg 
and Southwest Germany. Swiss Journal of Palaeontology, 142, 
Aarticle number 24.

YACOBUCCI M.M., 2018 – Postmortem transport in fossil and 
modern shelled cephalopods. PeerJ, 6, e5909.

ZEISS A., 1955 – Zur Stratigraphie des Callovien und Unter-Ox-
fordien bei Blumberg (Südbaden). Jahreshefte des geologi
schen Landesamtes BadenWürttemberg, 1: 239–266.


