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Abstract 
 
The palaeontological collections of the Museo di Storia Naturale of the University of Pavia, Italy, 
house marine arthropods from the Solnhofen Lithographic Limestones (Late Jurassic, Germany). 
These arthropods include decapod crustaceans and limulids. A commented systematic list is pro-
posed in order to give to the specialists an instrument of comparison and reference. 
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1. Short history of the Museo di Storia Naturale 

of the University of Pavia and its collections 
 
The Museo di Storia Naturale of the University of 
Pavia (MSNPV), recently encompassed within the 
“Kosmos” museum in Pavia, has an ancient origin and 
a prestigious history. Indeed, it was founded in 1771 
by Lazzaro Spallanzani (1729–1799) (Fig. 1A). In 
1769, the scientist had received the tenure in natural 
history of the same University, which had been pro-
foundly renovated and reformed during those years by 
the Austrian government of Lombardy through the in-
fluence of the Empress Maria Teresa of Austria. Spal-
lanzani was a true pioneer in natural history and con-
ducted numerous in-depth studies on different topics, 
for example on the spontaneous generation of orga- 
nisms, on reproduction, on the circulatory system and 

on the digestive tract, using very rigorous scientific 
experimental techniques (Rostand, 1963). 

In parallel with his laboratory activity, this scientist 
organized thirteen large excursions on geological-
morphological and naturalistic topics, and published 
detailed accounts of each (Milani, 1999). Throughout 
his scientific career, Spallanzani never forgot to en-
rich the Museum that he had founded, and it became 
pivotal to the understanding and divulgation of the 
science of natural history. The “mineral kingdom” 
was present in the Museum since its foundation com-
posed of a first nucleus of seven crates of minerals. 
This section with its presence of rocks, fossils and 
minerals “...abbracciava la mineralogia e la geologia 
(embraced both mineralogy and geology)” (Anonimo, 
1873; Pieroni and Guaschi, 2018). Among the ancient 
collection of fossils, 65 slates of fossilized fish from 
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the Eocene of Monte Bolca (Verona) were acquired 
by Spallanzani in 1782. These slates are identified by 
handwritten original labels prepared by Giovanni 
Serafino Volta, the museum’s custodian and author of 
the first publication in the world devoted to fossil 
ichthyology: 123 species have been described and 
represented graphically, many of which for the first 
time in scientific history (Fig. 2A, B) (Volta, 1789). 

Another collection that was present during Spal-
lanzani’s time was that belonging to Quaternary 
mammals, among which human fossils were also 
found (Pavesi, 1901). The latter were highly criti-
cized by Georges Cuvier, who examined them du- 
ring his stay in Pavia (Ciardi, 2000). Cuvier be-
lieved that humans were a recent product of Divine 
creation and used to deny that fossilized human 
bones could be found (Ciardi, 2000). After Spallan-
zani’s death, the natural history tenure and its mu-
seum were held by Giuseppe Mangili (1799–1817) 
and by Gian Maria Zendrini (1819–1852). The lat-
ter is considered to be, after Spallanzani, the second 
founder of the “Gabinetto di Geologia”, for his dy-
namism and his great energy in widening the 
knowledge of the different areas of natural history. 
Indeed, among many other fossils ten large slates of 
fish from Bolca were acquired as well as “... pezzi 
splendidi di Belgioioso, Spessa, Portalbera, Arena 
e Casteggio di Elephas meridionalis and Rhinoceros 
incisicus (wonderful specimens from Belgioioso, 
Spessa, Portalbera, Arena, and Casteggio of Ele-
phas meridionalis and Rhinoceros incisicus)” (Te- 
renzio, 1867). Over time and under the direction of 
Giuseppe Balsamo Crivelli, from 1852 to 1874, the 
acquisitions for the Museum continued. In particu-
lar, Crivelli unified the collections of bryozoa, my- 
riapods and fossils, acquiring numerous mammals 
among which there were a giraffe, a giant anteater, 
birds, and reptiles. He was professor of minerology 
and zoology and in 1862 he became professor of geo- 
logy and held the course of comparative anatomy 
(1863). Among his many accomplishments, the first 
geological description of Italy and in 1850 the com-
pilation of a geological atlas of Italy complete with 
tables dedicated to the single geological area, can 
be attributed to him. The prior Antonio Stoppani 
(1824–1891) (Fig. 1B) worked alongside with 

Crivelli, was nominated extraordinary professor, 
and in 1861 he received the tenure in geology 
(Brambilla et al., 2007). Stoppani is universally 
considered to be the founder of Italian geology and 
palaeontology. He taught geology at the University 
of Pavia, taught at the Polytecnic University of 
Milan and was a founder of the Museo Civico di 
Scienze e Filosofia Naturali in Milan, now known 
as Museo di Storia Naturale in Milan. His main 
fields of study were the morphological aspects 
of the Quaternary glacial deposits, the origin of 
erratic masses as well as the Triassic and Lower 
Jurassic sediments in northern Italy. During his 
tireless activity as a great scientific divulgator, 
he published the monographies of “Paléontolo-
gie Lombarde ou description des fossiles de la 
Lombardie” (Stoppani, 1858–1881).  

Because of a continuous specialization of the areas 
of study and with the reform of Higher Education, in 
1875 the tenure in natural history was divided into 
zoology, comparative anatomy and minerology, to 
each of which were assigned the respective museum 
collections, which were organised in independent 
museums. Comparative anatomy was assigned to 
Leopoldo Maggi (1840–1906), geominerology to 
Torquato Taramelli (1845–1922) (Fig. 1C), and 
zoology was taught by Pietro Pavesi (1844–1907). 
In 1888, after a new subdivision in the field of 
minerology, a separate tenure in geology was deve- 
loped and taught by Taramelli until 1920. As had 
occurred thirteen years before in 1875, the museum 
was again subdivided into the two branches of 
earth sciences, namely minerology and geology, 
the latter of which comprehended paleontology. 
Taramelli certainly was a profound addition for the 
natural history sciences (Fig. 2D), but he was also 
polyhedric in his scientific activity as well as being a 
fervent Italian patriot, who followed Garibaldi, and 
later became senator. He initially started to study 
palaeontology, but later dedicated his time and research 
to stratigraphy; he also studied seismic events, and 
along with Giuseppe Mercalli, he published important 
studies of earthquakes in Spain and Italy (Taramelli and 
Mercalli, 1886; 1888). His wide-ranging mind led him 
often into the fields of civil engineering and agriculture. 
Because of his great interest in geology, he founded 

44



P. Guaschi et al. 

 

along with a few other scientists, the Italian Geological 
Society and vigorously believed in the necessity that Ita- 
ly should have an adequate official geological carto-
graphy. To this end, he actively participated in the for-
mation of the Royal Geological Committee that 
planned the geological survey of the entire national ter-
ritory (Taramelli, 1880). During this period, there was a 
progressive disinterest in the museum, an attitude that had 
already begun soon after Taramelli’s direction, notwith-
standing the fact that the museum conserved prestigious 
collections of fossils from the most important European 
fossiliferous locations, studied by numerous researchers 
of the geology and palaeontology institutes, among them 
Michele Gortani (1883–1966) (Fig. 1D) in particular.   

Michele Gortani is considered a highly eminent 
geologist at both the national and international 
level, and his eclectic mind ranged from numerous 
and at times widely diverse fields of interest. In 
fact, besides geology he was interested in politics 
and in assisting refugee artists. Besides being presi- 
dent of the Italian Geological Society (in 1926 and 
1947), he founded the Italian Speleological Institute. 
With a growing need for greater spaces in the Institute of 
Geology and the steady decline in interest for the mu-
seum’s collections, the museum was moved. In 1956, the 
collections were transferred according to an agreement 
between the University of Pavia and the city municipality 
to the Castello Visconteo and remained there for many 
years while waiting for the construction of a Civic Mu-
seum. However, the collections were in fact abandoned 
until 1989, when the University decided to reunite them 
with the collections from comparative anatomy and from 
zoology in order to reconstitute a Museum of Natural His-
tory in the Castello Visconteo of Pavia. Since then the 
museal heritage has begun to be reinvigorated with the in-
auguration in 2019 of the new Natural History Museum, 
named “Kosmos”. With this new location the collections 
have returned to have a role within the University as an 
object of study for teaching purposes and for research, and 
in parallel can be seen and enjoyed by schoolchildren and 
private citizens. 

 
2. Material and methods 

 
The “Solnhofen” collection of the Museo di 
Storia Naturale of the University of Pavia (now 

known as “Kosmos” Museo di Storia Naturale) 
is composed of 93 fossil specimens, three of 
which are housed within the collection of the 
Earth and Environmental Sciences Department 
of the University of Pavia.  

Well-preserved invertebrates, fish, and plants are 
represented belonging to 11 different classes (Tab. 1). 
Almost all of the slates have an old label of the 
“Museo di Geologia” with an old inventory number 
probably assigned to them when they arrived in Pavia 
(Fig. 2I). Each specimen carrying a label has as an 
indication of provenance of “Solnhofen” which is 
certainly also valid for those fossils without an in-
dication of their geographical origin; indeed the type 
of matrix is undoubtedly attributable to the litho-
graphic limestone typical of this location. When 
looking in greater detail, the slates show evidence 
of differences in the kind of limestone, which would sug-
gest that their origins albeit clearly from the deposits of 
Solnhofen, were probably from different sites of this area.  

Unfortunately, with time the historical catalogues 
of the collections were lost and with them the infor-
mation belonging to the specimens and how they were 
acquired. However, on the backside of many of the 
fossils, the original identification labels have re-
mained intact, and their examination allows us to trace 
the period with a good accuracy, in which these speci- 
mens arrived to the Museum. Moreover, these labels 
from the providers indicate that the fossils were 
bought and not the result of own excavations by the 
geologists of Pavia. Four providers, all well known for 
their eminent role in commercializing minerals and 
fossils, can be identified: Comptoir Minéralogique et 
Géologique de Suisse, Comptoir Minéralogique et 
Géologique de Genève, Dr. F. Krantz Rheinisches 
Mineralien-Contor, and K.S. Mineralogie-Niederlage 
zu Freiberg (Fig. 2E, G, H). 
- Comptoir Minéralogique et Géologique de Genève 
A. Baldou. The identification card carries the name of 
Aimé Baldou, who founded a concessionary for the 
commercialization of minerals and fossils around 
1890. In the University archives we have found a re-
ceipt signed by A. Baldou for the provision of 250 fos-
sil specimens of “Echinids, Molluscs, Asterids and 
Crustaceans of various terrains and from different Eu-
ropean and other localities” dated 1890 and addressed 
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to Torquato Taramelli (Fig. 2D) after its request to 
Ministry of the Public Education (Fig. 2C). Notwith-
standing the fact that our specimen belongs to the 
class of insects, it is highly probable that it belongs to 
this provision (Wilson, 2021). 
- The Comptoir Minéralogique et Géologique de 
Suisse was founded by Henry Minod in 1890 in rue S. 
Leger 6, Genève. With the approval of the Swiss 
government, he obtained permission to sell rocks and 
minerals from the excavations of the Simplon tunnel. 
The company was taken over in 1903 by Grebel, 
Wendler & Cie located in 3, Course des Bastions, Ge-
nève, and at first both shops operated together. From 
1905 onwards, the name Minod no longer appears 
alongside the commercial company that continued until 
1926, at least. The identification cards in our possession 
are typewritten with purple ink, and do not carry any 
reference to H. Minod, and the commercial address is 
3 Courses des Bastions, Genève (Fig. 2E). Considering 
the fact that in 1907 the graphics of the identification 
cards were changed with the name of “Grebel 
Wendler & Cie” we believe that this material dates 
from the period between 1905–1907 (Wilson, 2021). 
 
 
Table 1. Amount of the invertebrate, vertebrate, 
and plant class in the Solnhofen collection of the 
“Kosmos” Museum of Natural History of the Uni-
versity of Pavia. 

Class Quantity

Crinoidea 6

Scyphozoa 1

Insecta 25

Actinopterygii 10

Cephalopoda 13 (6 Ammonitida)

Pinopsida 2

Bivalvia 1

Polypodiopsida 1

Ophiuroidea 6

Malacostraca 25

Merostomata 2  

- The 13th of November 1765 the general commis-
sioner for the mines F. A. von Heynitz and the captain 
of the mines F. W. von Opel founded the Mineral 
Academy in Freiberg, Saxony. More or less during the 
same period, the Bergakademie began a campaign to 
sell the extranumerary material. The K. S. Mineralo-
gie-Niederlage zu Freiberg’s main goal was to am-
plify the permanent collection of the Bergakademie 
with specimens from Germany and foreign countries 
through exchanges, acquisitions and sales. This insti-
tution remained independent until 1956 and is now en-
compassed within the Technical University 
Bergakademie Freiberg, Geosciences section. The 
identification cards that accompany the material (Fig. 
2H), although having the same pre-printed base, are 
written by hand with two different handwritings that 
are in accordance with the kinds in use from 1880 to 
1920. One of the handwritten cards in particular 
would seem to be that of Wilhelm Maucher, who was 
the director from 1904 to 1909 (Wilson, 2021). 
- The Dr. F. Krantz Rheinisches Mineralien-Kontor 
company was founded by August Krantz in 1833, 
while being still a student at the Freiberg Mine Aca- 
demy, and it became the first company specialized in 
the commercialization of geopalaeontological mate-
rial with business relations throughout the world. Af-
ter A. Krantz’s death, his nephew Fridrich Krantz con-
tinued the tradition and the company changed its name 
to Dr. F. Krantz Rheinisches Mineralien-Contor with 
its main operating location in Bonn. The company is 
still active. The identification cards of the specimens 
from this company are of the kind used from 1890 on-
wards (Fig. 2G). A search in the company’s archives 
has evidenced that the handwriting would seem to be 
that of the very same F. Krantz, prepared around 1920. 
Indeed, he personally prepared hundreds of specimens 
that were also commercialized after his death in 1926, 
and that are still conserved (Ursula Mueller-Krantz 
pers. comm., 2021). In the records of the Krantz’s 
company, a receipt was found for a catalogue of fossil 
material in 1926 addressed to the “Istituto Geologico 
della Regia Università di Pavia” to the attention of 
Prof. Vinassa de Regny who was the director of the 
institute at that time (Fig. 2F) (Wilson, 2021). 

By analyzing the numbers of the old catalogues, it 
is possible to form homogenous groups of specimens  
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Table 2. Main providers of some decapod crustaceans from the Solnhofen collection with the current 
catalogue number and the old catalogue numeration. 

N°cat Ex cat. Species Provider

15771 9988 Mecochirus longimanatus K. S. Mineralogie-Niederlage zu Freiberg

15767 10001
Mecochirus longimanatus
(ex Mecochirus bayeri )

K. S. Mineralogie-Niederlage zu Freiberg

24670 (2) Pseudastacus pustulosus K. S. Mineralogie-Niederlage zu Freiberg

24671 9984
Acanthochirana cordata
(ex Acanthochirus angulatus )

K. S. Mineralogie-Niederlage zu Freiberg

24673 9990
Aeger spinipes
(ex Aeger tipularuis )

K. S. Mineralogie-Niederlage zu Freiberg

24675 9994 Bombur complicatus K. S. Mineralogie-Niederlage zu Freiberg
24676 10002 Eystaettia intermedia K. S. Mineralogie-Niederlage zu Freiberg
24678 10000 Antrimpos speciosus K. S. Mineralogie-Niederlage zu Freiberg

24679 10011
Cycleryon orbiculatus
(ex Eryon orbiculatus )

K. S. Mineralogie-Niederlage zu Freiberg

24681 10003 Buergerocaris psittacoides K. S. Mineralogie-Niederlage zu Freiberg
24667 16663 Eryma modestiforme Dr. F. Krantz Rheinisches Mineralien-Contor Bonn

15772 18960
Eryon cuvieri
(ex Eryon arctiformis )

Dr. F. Krantz Rheinisches Mineralien-Contor Bonn
 

 
 

that correspond to the providers, and that can be col-
located in an increasing amount, with except for a few 
specimens. Considering the whole Solnhofen collec-
tion, the old catalogue numbers from 9950 to 10017 
come from K. S. Mineralogie-Niederlage zu Freiberg; 
the numbers from 16662 to 18960 belong to the F. 
Krantz’s company; the catalogue numbers 19885 to 
21926 are from the Comptoir Minéralogie et Géologie 
de Suisse, 3 course des Bastions, Genève, whereas the 
only sample from the Comptoir Minéralogie et Géolo-
gie de Genève A. Baldou does not preserve its old cata- 
logue number (see Tab. 2 referred to crustaceans only). 
Based upon this analysis, we can therefore hypothe-
size that the acquisition of the specimens from Solnho-
fen began in 1905 under Taramelli’s direction and 
continued with his successors for two decades until 
1926, which is the date of the mailing of the Krantz 
company’s catalogue to Vinassa de Regny. Indeed, 
there are no further specimens from Solnhofen in the 
museum’s collections. The fact that the identification 
labels were prepared some time before the fossils were 
sold should not surprise us because the providers had 
collected and catalogued many specimens that were 
sold only later on, conserving the same labels without 

being updated, as has been confirmed by the Krantz’s 
company for example (Tab. 2). 

 
3. Systematic palaeontology 

 
The following listing of decapod crustaceans housed 
in the MSNPV collection is arranged taxonomically. 
This commented systematic list includes 27 speci-
mens identified as follows: 
 
AEGERIDAE 
Aeger tipularius (Schlotheim, 1822) (1 specimen); 
Aeger spinipes (Desmarest, 1817) (1 specimen);  
Acanthochirana cordata (Münster, 1839) (1 specimen). 
 
PENAEIDAE 
Antrimpos speciosus Münster, 1839 (1 specimen);  
Bylginella sp. indet. (1 specimen);  
Eystaettia intermedia (Oppel, 1862) (1 specimen); 
Franconipenaeus meyeri (Oppel, 1862) (1 specimen); 
Rauna angusta Münster, 1839 (1 specimen). 
 
CARIDEA 
Bombur complicatus Münster, 1839 (1 specimen); 
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Buergerocaris psittacoides Schweigert and Garassino, 
2004 (1 specimen). 
 
ERYMIDAE 
Eryma modestiforme (Schlotheim, 1822) (2 specimens); 
Palaeastacus fuciformis (Schlotheim, 1822) (1 specimen). 
 
STENOCHIRIDAE 
Pseudastacus pustulosus (Münster, 1839) (1 speci-
men). 
 
MECOCHIRIDAE 
Mecochirus longimanatus (Schlotheim, 1820)  
(4 specimens). 
 
PALINURIDAE 
Palinurina longipes Münster, 1839 (2 specimens); 
phyllosoma larva type A (1 specimen). 
 
ERYONIDAE 
Cycleryon orbiculatus (Münster, 1839) (1 specimen);  
Eryon cuvieri Desmarest, 1817 (3 specimens). 
 
LIMULIDAE 
Mesolimulus walchii (Desmarest, 1817) (2 specimens). 
 
Abbreviations: 
Institutions – BSPG: Bayerische Staatssammlung für 
Paläontologie und Geologie, Munich, Germany; 
MNHA: Muséum d’Histoire naturelle Jacques-de-La-
Comble, Autun, France; MNHN: Muséum national 
d'Histoire naturelle, Paris, France; MSNPV: “Kosmos” 
Museo di Storia Naturale of the University of Pavia.  
Anatomy – mxp3: third maxilliped; P1–P5: pereio-
pods 1–5; s1–s6: pleonal somites 1–6. 
 

4. Commented systematic list 
 

Order Decapoda Latreille, 1802 
Suborder Dendrobranchiata Bate, 1888 

Superfamily Penaeoidea Rafinesque, 1815 
Family Aegeridae Burkenroad, 1963 

 
Genus Aeger Münster, 1839 

Type species: Macrourites tipularius Schlotheim, 
1822, subsequent designation by Woods (1925). 

Solnhofen species: Aeger insignis Oppel, 1862; A. 
spinipes (Desmarest, 1817); A. tipularius (Schlotheim, 
1822).  
 

Aeger spinipes (Desmarest, 1817) 
(Fig. 3A, B) 

Palaemon spinipes Desmarest, 1817, p. 513, 514. 
Palaemon spinipes Desmarest; Desmarest, 1822, p. 

134, 135, pl. 11, fig. 4. 
Aeger spinipes (Desmarest); Schweigert et al., 2016, 

p. 8, 9, pl. 8, fig. 6, pl. 9, fig. 1 (see this reference 
for previous synonymies). 

Diagnosis: Extremely elongate rostrum, with one 
medium ventral tooth; mxp3 extremely long, with 
movable spines; chelate P1–P3; P1–P2 bearing long 
movable spines; P3 with smooth chelae; achelate P4–
P5 and spineless; P3 slightly larger than P1–P2; well-
developed pleopods; uropodal exopod with rounded 
diaeresis (from Schweigert et al., 2016). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 24673: purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany). 

Comments: This specimen exhibits a long, narrow 
rostrum, which is typical of A. spinipes, whereas Ae-
ger tipularius (Schlotheim, 1822) exhibits a very short, 
hook-like rostrum (see below). See Schweigert 
(2001b) and Schweigert et al. (2016) for a more de-
tailed discussion. 

 
Aeger tipularius (Schlotheim, 1822) 

(Fig. 3C, D) 
Macrourites tipularius Schlotheim, 1822, p. 32, pl. 2, 

fig. 1.  
Aeger tipularius (Schlotheim); Schweigert et al., 2016, 

p. 6, 7, pl. 1, fig. 1, pl. 8, figs. 1–3 (see this reference 
for previous synonymies). 

Diagnosis: Very short, smooth rostrum; mxp3 ex-
tremely long, with movable spines; chelate P1–P3; 
P1–P2 bearing long, movable spines; P3 with spiny 
chelae; achelate P4–P5 and spineless; P3 slightly 
larger than P1–P2; well-developed pleopods; uropodal 
exopod with rounded diaeresis (from Schweigert et al., 
2016). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 15770). 

Comments: Schweigert (2001b) revised A. tipularius, 
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establishing that A. bronni Oppel, 1862 and A. ar-
matus Oppel, 1862 are both junior synonyms of the 
type species. The more common form, with an ex-
tremely long rostrum and the P3 lacking spines, which 
since Oppel has been thought to represent typical 
“tipularius”, however, does not belong to this species. 
The oldest available name for Oppel’s “tipularius” 
form is A. spinipes (see above). The true A. tipularius 
differs from the other species of Aeger in having a 
very short, hook-like rostrum (see Schweigert, 2001b 
and Schweigert et al., 2016 for a more detailed discus-
sion). Note that A. insignis Oppel, 1862 also known 
from the Solnhofen Lithographic Limestones, it is not 
present in the MSNPV collection. 
 

Genus Acanthochirana Strand, 1928 
Type species: Udora cordata Münster, 1839 

(partim), subsequent designation by Glaessner 
(1929). 

Solnhofen species: Acanthochirana cordata (Mün-
ster, 1839); A. longipes (Oppel, 1862). 
  

Acanthochirana cordata (Münster, 1839) 
(Fig. 4A, B) 

Udora cordata Münster, 1839, p. 70, pl. 27, figs. 3, 4. 
Acanthochirana cordata (Münster); Schweigert et al., 

2016, p. 9, pl. 1, fig. 2, pl. 9, fig. 2 (see this reference 
for previous synonymies). 

Diagnosis: Carapace subrectangular, laterally flat-
tened; rostrum elongate with six dorsal teeth; mxp3 
slightly elongate, well developed with a row of setae 
along the ventral margin of each element; uropodal 
exopod with a subrounded diaeresis (from Schweigert 
et al., 2016). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 24671: purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany). 

Comments: The studied specimen is labelled as 
Acanthochirana angulata Oppel, 1862. The review 
of the only syntype still available (BSPG AS 707) 
figured by Oppel (1862, pl. 27, fig. 4) allowed to 
consider A. angulata as a juvenile of A. cordata (see 
Schweigert et al., 2016 for a more detailed discus-
sion). The study of the specimen housed in the 
MSNPV collection allowed us to identify the rela-
tively short mxp3, a diagnostic character of the type 

species A. cordata, to which the specimen has been 
assigned. 

 
Superfamily Penaeoidea Rafinesque, 1815 

Family Penaeidae Rafinesque, 1815 
 

Genus Antrimpos Münster, 1839 
Type species: Antrimpos speciosus Münster, 1839, 

subsequent designation by Glaessner (1929). 
Solnhofen species: Antrimpos nonodon Münster, 

1839; A. speciosus Münster, 1839. 
 

Antrimpos speciosus Münster, 1839 
(Fig. 4C, D) 

Antrimpos speciosus Münster, 1839, p. 50, 51, pl. 17, 
figs. 1–5. 

Antrimpos speciosus Münster; Schweigert et al., 2016, 
p. 10, 11, pl. 2, fig. 1, pl. 9, figs. 5, 6 (see this 
reference for previous synonymies). 

Diagnosis: Carapace subrectangular, laterally flat-
tened; rostrum elongate slightly turned upward dis-
tally, with nine dorsal teeth and one ventral tooth dis-
tally; epigastric tooth; mxp3 short and smooth; uropo-
dal exopod with a subrounded diaeresis (from Schwei-
gert et al., 2016). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 24678: purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany). 

Comments: Münster (1839) described this spe-
cies from Solnhofen and Eichstätt, later consi- 
dered the type species for the genus by Glaessner 
(1929). Moreover, Münster (1839) described A. 
nonodon from a quarry close to Painten (Bavaria, 
Germany), differing from the type species in the 
rostral shape and smaller P3 chelae (see Schwei-
gert, 2001a, fig. 6). 
 

Genus Bylginella Schweigert, Garassino,  
and Pasini, 2016 

Type species: Bylgia hexadon Münster, 1839, by 
original designation. 

Solnhofen species: Bylginella haeberleini (Münster, 
1839); B. hexadon (Münster, 1839).  

 
Bylginella sp. indet. 

(Fig. 5A, B) 
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Diagnosis: Carapace subrectangular, laterally flat-
tened; elongate, prominent, and straight rostrum, bear-
ing six dorsal teeth and one median ventral tooth; epi-
gastric tooth; chelate P1–P3, increasing in length from 
P1 to P3 (from Schweigert et al., 2016). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 24669). 

Comments: Schweigert et al. (2016) established 
Bylginella that differs from Bylgia for the denser ar-
ranged dorsal rostral teeth, lacking the typical trident 
tip. Two species have been assigned to Bylginella, B. 
hexadon and B. haeberleini, the former differs from 
the latter in having a prominent rostrum, with six dor-
sal teeth (vs. rostrum with eight to ten dorsal teeth in 
B. haeberleini). Schweigert et al. (2016, 13) established 
a lectotype and paralectotype based upon the sole two 
available specimens of the original type series by 
Münster (1839) and Oppel (1862). Based upon the dia- 
gnosis provided by Schweigert et al. (2016), the studied 
specimen can be assigned to Bylginella in having cara- 
pace subrectangular, laterally flattened, epigastric 
tooth, and chelate P1–P3, increasing in length from P1 
to P3. However, although the label reports Bylgia 
haeberleini, the lack of the rostrum of the studied 
specimen does not allow us to establish its specific as-
signment within Bylginella. In conclusion, we prefer 
to leave it in open nomenclature.  
 

Genus Eystaettia Schweigert, Garassino, 
and Pasini, 2016 

Type species: Penaeus intermedius Oppel, 1862, by 
original designation. 

Solnhofen species: Eystaettia intermedia (Oppel, 
1862). 

 
Eystaettia intermedia (Oppel, 1862) 

(Fig. 5C, D) 
Penaeus intermedius Oppel, 1862, p. 95, pl. 26, fig. 4. 
Eystaettia intermedia (Oppel); Schweigert et al., 2016, 

p. 14, pl. 10, fig. 6 (see this reference for previous 
synonymies). 

Diagnosis: Carapace subrectangular, laterally flattened; 
rostrum short, with five dorsal teeth; epigastric tooth; 
mxp3 short and smooth; uropodal exopod with crescent-
shaped diaeresis (from Schweigert et al., 2016). 

Studied material: 1 specimen from Solnhofen 

(MSNPV 24676: purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany). 

Comments: Penaeus intermedius was formerly as-
signed to Penaeus or Antrimpos (see complete list of 
synonymies in Schweigert et al., 2016), like many 
other penaeid shrimps from the Solnhofen Litho-
graphic Limestones. However, Schweigert et al. 
(2016), revising the Solnhofen penaeids, established 
Eystaettia that differs from the above-mentioned genera 
in the P1–P3 chelae almost equal in shape and size.  

The studied specimen represents the second report 
for this species from the Solnhofen Lithographic 
Limestones after the institution of the neotype by 
Schweigert et al. (2016: 14). 
 

Genus Franconipenaeus Schweigert, Garassino,  
and Pasini, 2016 

Type species: Penaeus meyeri Oppel, 1862, by 
original designation. 

Solnhofen species: Franconipenaeus meyeri (Oppel, 
1862). 
 

Franconipenaeus meyeri (Oppel, 1862) 
(Fig. 6A, B) 

Penaeus meyeri Oppel, 1862, p. 96, pl. 26, figs. 2, 3. 
Franconipenaeus meyeri (Oppel); Schweigert et al., 

2016, p. 17, pl. 4, fig. 1, pl. 12, fig. 5 (see this 
reference for previous synonymies). 

Diagnosis: Medium-sized shrimp with short down-
ward curved densely serrate rostrum; epigastric tooth 
present; chelate P1–P3 equal in size; achelate P4–P5; 
uropodal exopod with rounded diaeresis (from 
Schweigert et al., 2016). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 15769). 

Comments: Schweigert et al. (2016), revising the 
superfamily Penaeoidea from the Late Jurassic of 
Solnhofen based upon the type series, described the 
new genus Franconipenaeus with F. meyeri (Oppel, 
1862), as type and sole species. The serrate rostrum, 
the epigastric tooth, and the chelate P1–P3 equal in 
size confirm the assignment of the studied specimen 
to this species.  

It represents the third report of Franconipenaeus 
from the Solnhofen Lithographic Limestones after the 
discovery of one additional specimen in the MNHA 
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collection (see Charbonnier et al., 2021). 
 

Genus Rauna Münster, 1839 nomen dubium 
Type species: Rauna angusta Münster, 1839, sub-

sequent designation by Oppel (1862). 
Solnhofen species: Rauna angusta Münster, 1839. 

 
Rauna angusta Münster, 1839 

(Fig. 6C, D) 
Rauna angusta Münster, 1839, p. 79, pl. 28, fig. 10. 
Rauna angusta Münster; Schweigert et al., 2016, p. 19, 

pl. 13, fig. 5 (see this reference for previous 
synonymies).  

Studied material: 1 specimen from Solnhofen 
(MSNPV 24672). 

Comments: Münster (1839) established Rauna 
based upon one sole specimen, still housed in the 
BSPG collection (see Schweigert et al., 2016, pl. 13, 
fig. 5). Schweigert et al. (2016) revised this specimen, 
pointing out that the smooth carapace and the incom-
plete rostrum are not enough characters to establish a 
genus. Charbonnier and Garassino (2012) reported a 
second specimen of this species housed in the MNHN 
collection. However, the study of this specimen did 
not allow to identify morphological characters useful 
to solve the systematic assignment of the genus due to 
its poor state of preservation. The specimen in the 
MSNPV collection represents the third specimen of 
this species. Except the carapace with a longitudinal 
crest near the dorsal line, common in all available 
specimens, no other characters, such as grooves and 
carinae on the carapace or rostral shape, have been 
identified. Therefore, the systematic position of Rauna 
is still unsolved.  

In conclusion, Rauna must be considered as 
a nomen  dubium due to the lack of diagnostic 
characters.  

 
Suborder Pleocyemata Burkenroad, 1963 

Infraorder Caridea Dana, 1852 
Superfamily and Family uncertain 

 
Genus Bombur Münster, 1839 nomen dubium 

Type species: Bombur complicatus Münster, 1839, 
by monotypy. 

Solnhofen species: Bombur complicatus Münster, 1839. 

Bombur complicatus Münster, 1839 
(Fig. 7A, B) 

Bombur complicatus Münster, 1839, p. 75, pl. 28, figs. 
4–7. 

Bombur complicatus Münster; Förster, 1967, p. 170, 
172. 

Studied material: 1 specimen from Solnhofen (MSNPV 
24675: purchased from the K. S. Mineralien-Niederlage, 
Freiberg, Saxony, Germany). 

Comments: Münster (1839) established Bombur with B. 
complicatus Münster, 1839 as type species, by monotypy. 
Later, Bronn (1858) described B. aonis from the Late Tri-
assic (Carnian) of Raibl (Cave del Predil) (Tarvisio, Udine, 
Friuli-Venezia Giulia, NE Italy). 

Although Schweitzer et al. (2010) assigned this ge-
nus to the Penaeidae, Förster (1967) had already sug-
gested that Bombur could represent a juvenile of the 
caridean Hefriga Münster, 1839. However, there are 
other caridean taxa from the Solnhofen Lithographic 
Limestones having a similar ornamentation of the cu-
ticle and Hefriga itself includes many species (Winkler et 
al., 2019). Therefore it is impossible to establish to 
which species the juvenile specimens of Bombur 
could belong. Since the type series of Bombur consists 
of very poorly preserved juveniles of carideans, it is 
impossible to identify diagnostic characters useful for 
their systematic assignment.  

In conclusion, Bombur must be considered as a no-
men dubium due to the lack of diagnostic characters.  
 

Genus Buergerocaris Schweigert 
and Garassino, 2004 

Type species: Buergerocaris psittacoides Schwei-
gert and Garassino, 2004, by monotypy. 

Solnhofen species: Buergerocaris psittacoides Schwei-
gert and Garassino, 2004. 
 

Buergerocaris psittacoides Schweigert 
and Garassino, 2004 

(Fig. 7C, D) 
Buergerocaris psittacoides Schweigert and Garassino, 

2004, p. 24, 27, figs. 19–22. 
Diagnosis: Small caridean with smooth carapace and 

pleon; rostrum serrate dorsally; P1–P3 chelate, P1 strong-
est, bearing propodites with short, strong, isochelous fin-
gers (from Schweigert and Garassino, 2004).  
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Studied material: 1 specimen from Solnhofen 
(MSNPV 24681: purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany). 

Comments: The studied specimen is labelled as Pe-
naeus latipes Oppel, 1862 (= Oppelicaris latipes). 
Based upon Schweigert et al. (2016), the specimen 
does not have the main morphological characters of 
this species, such as the straight rostrum with nine dor-
sal teeth and chelate P1–P3 strong and relatively broad, 
increasing in size distally. The careful study of the speci- 
men highlighted the subrounded s2 pleuron overlapping 
those of s1 and s3, clearly diagnostic character of Cari- 
dea (Holthuis, 1993). Several species of caridean 
shrimps are known to date from the lithographic lime-
stones of Solnhofen recorded by Schweigert and Gar-
assino (2004), Schweigert (2011), Winkler (2013, 
2014, 2015, 2018, 2020, 2021), and Winkler et al. 
(2019). Comparing the studied specimen with the 
known fossil caridean species, some characters, 
such as the smooth carapace and pleon, the rostrum 
serrate dorsally, the mxp3 long and slender, and 
the strong P1 with isochelous propodus, and beak 
parrot-shaped chela, fit well with those of 
Buergerocaris psittacoides Schweigert and Ga- 
rassino, 2004, known by four specimens (type se-
ries) from the lower Tithonian of S Franconia (Ba-
varia, Germany) and one fragmentary specimen 
from the upper Kimmeridgian of Nusplingen (Swa-
bia, Germany). 

In conclusion, the studied specimen represents the 
third report for this rare species from the Solnhofen 
Lithographic Limestones.   
 

Infraorder Astacidea Latreille, 1802 
Superfamily Erymoidea Van Straelen, 1925 

 
Family Erymidae Van Straelen, 1925 

Note: Eryma modestiforme (Schlotheim, 1822), Palae-
astacus fuciformis (Schlotheim, 1822), and Pustulina 
minuta (Schlotheim, 1822) (the last species not present in 
the MSNPV collection) are the three most common ery-
mids found in the Solnhofen Lithographic Limestones. 
The identification of the carapace grooves, which are im-
portant for the systematic of the Erymidae, is difficult due 
to the compression of the studied specimens. Therefore, 
we use the general ornamentation and the features of the 

P1 chelae (shape and ornamentation) to distinguish the ery- 
mid lobsters. Indeed, P. fuciformis has P1 chelae with a 
subrectangular propodus bearing short and wide fingers, 
whereas the fingers of E. modestiforme are longer than the 
propodus and are progressively narrowing to their distal 
extremity. Moreover, E. modestiforme is ornamented by 
small tubercles and depressions, whereas P. fuciformis 
bears strong spines on carapace and P1 propodus. 

 
Genus Eryma Meyer, 1840 

Type species: Macrourites modestiformis Schlotheim, 
1822, subsequent designation by Glaessner (1929). 

Solnhofen species: Eryma modestiforme (Schlotheim, 
1822); E. veltheimii (Münster, 1839).  

 
Eryma modestiforme (Schlotheim, 1822) 

(Fig. 8A, B) 
Macrourites modestiformis Schlotheim, 1822, p. 29, 

pl. 2, fig. 3. 
Eryma modestiforme (Schlotheim); Devillez and 

Charbonnier, 2021, p. 42, 45, figs. 8, 9 (see this 
reference for previous synonymies). 

Diagnosis: Fusiform intercalated plate; deep cervi-
cal groove, joined to dorsal margin and to antennal 
groove; short gastro-orbital groove originating as a 
slight median inflexion of cervical groove; postcervi-
cal groove joined medially to branchiocardiac groove; 
branchiocardiac groove strongly inclined, joined to 
hepatic groove; concavo-convex hepatic groove, 
joined to cervical groove; inferior groove convex pos-
teriorly, joined to hepatic groove and to ventral mar-
gin; inflated ω area; cephalic region with two divergent 
rows of tubercles: orbital row with strong distal spine 
and antennal row with strong distal antennal spine; 
chelate P1–P3; P1 chelipeds without prominent spines 
and with homogeneous ornamentation; P1 propodus 
dorso-ventrally compressed with narrow inner and 
outer margins; P1 with narrow dactylar bulge; fingers 
longer than P1 propodus, equal in length, narrowing 
gradually to distal extremity; index wider than dacty-
lus (from Devillez and Charbonnier, 2017). 

Studied material: 2 specimens from Solnhofen 
(MSNPV 24667, 24668: the first one purchased from 
Dr. F. Krantz Rheinisches Mineralien-Contor, Bonn, 
North Rhine-Westphalia, Germany). 

Comments: Based upon Devillez and Charbonnier 
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(2021), five species of Eryma are encountered in the 
Solnhofen Lithographic Limestones and E. modesti-
forme is the most common. Indeed, E. modestiforme 
is known by numerous specimens, almost complete, 
stored notably in European palaeontological collec-
tions (e.g. Paris, Berlin, London, Brussels, Basel). The 
two studied specimens clearly show the intercalated 
plate characteristic for the erymid lobsters. Based 
upon Devillez and Charbonnier (2021), they are as-
cribed to E. modestiforme for the cephalothoracic 
groove pattern, the elongate, spineless rostrum, and 
the subrectangular P1 chela with slender, straight dac-
tylus and index, longer than propodus.  

 
Genus Palaeastacus Bell, 1850 

Type species: Astacus sussexiensis Mantell, 1833, 
subsequent designation by Glaessner (1929). 

Solnhofen species: Palaeastacus fuciformis (Schlo-
theim, 1822). 
 

Palaeastacus fuciformis (Schlotheim, 1822) 
(Fig. 8C, D) 

Macrourites fuciformis Schlotheim, 1822, p. 30, pl. 2, 
fig. 2. 

Palaeastacus fuciformis (Schlotheim); Devillez and 
Charbonnier, 2021, p. 50, 52, fig. 12 (see this 
reference for previous synonymies). 

Diagnosis: Fusiform intercalated plate; deep cer-
vical groove, joined to dorsal margin and to antennal 
groove; short gastro-orbital groove, originating as a 
slight median inflexion of the cervical groove; post-
cervical and branchiocardiac grooves subparallel, 
joined to hepatic groove; hepatic groove concavo-
convex, joined to cervical groove; inferior groove 
convex posteriorly, joined to hepatic groove; chelate 
P1; P1 propodus short, thick, slightly globose, with a 
narrow dactylar bulge; P1 fingers usually wide, 
slightly longer than propodus, progressively narrow-
ing to their distal extremity, occlusal margin curved 
at the basis of the index (from Devillez and Charbon-
nier, 2021).  

Studied material: 1 specimen from Solnhofen 
(MSNPV 24674). 

Comments: Some diagnostic characters, such as the P1 
chelae with a subrectangular propodus bearing short and 
wide fingers, and the strong spines on carapace and P1 

propodus confirm the assignment of the studied speci-
men to P. fuciformis. Based upon Devillez and Charbon-
nier (2019, 2021) just 2 species are known to date from 
the Late Jurassic, P. rothgaengerae Schweigert and 
Röper, 2001 (Kimmeridgian, Germany) and P. fu-
ciformis (Tithonian, Germany). 
 

Superfamily Stenochiroidea Beurlen, 1928 
Family Stenochiridae Beurlen, 1928 

 
Genus Pseudastacus Oppel, 1861 

Type species: Bolina pustulosa Münster, 1839, sub-
sequent designation by Glaessner (1929). 

Solnhofen species: Pseudastacus pustulosus (Mün-
ster, 1839). 

 
Pseudastacus pustulosus (Münster, 1839) 

(Fig. 9A, B) 
Bolina pustulosa Münster, 1839, p. 23, pl. 9, fig. 13. 
Pseudastacus pustulosus (Münster); Garassino and 

Schweigert, 2006, p. 12, 13, fig. 8, pl. 2, fig. 2, pl. 
12, figs. 3, 4 (see this reference for previous 
synonymies).  

Diagnosis: Carapace cylindrical, laterally flattened; 
cervical, gastro-orbital, antennal, and hepatic grooves 
deep; postcervical groove weak; branchiocardiac groove 
absent; dorsal suture absent; rostrum long with three 
strong supralateral teeth; antennal spine weak; P1–P3 che-
late; P1 larger and stronger than P2–P3; uropodal exopod 
with diaeresis (from Garassino and Schweigert, 2006). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 24670: purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany). 

Comments: Pseudastacus Oppel, 1861 was assigned 
for long time to the Nephropidae Dana, 1852, as re-
ported by Van Straelen (1925), Beurlen (1928), Glaess-
ner (1929, 1969), and Chong and Förster (1976). Later, 
Albrecht (1983) included this genus in his new family 
Proastacidae, whereas Tshudy and Babcock (1997) in-
cluded it in their new family Chilenophoberidae. Ga- 
rassino and Schweigert (2006) preferred to assign 
Pseudastacus to the Protoastacidae, considering the 
analysis by Tshudy and Babcock (1997) not founded by 
a morphological review of the type material. Later, De 
Grave et al. (2009) and Schweitzer et al. (2010) main-
tained this genus in the Chilenophoberidae. Finally, 
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Karasawa et al. (2013) proposed to synonymize the 
Chilenophoberidae with the Stenochiridae Beurlen, 
1928, assigning Pseudastacus to this family. We concur. 

The studied specimen has the main characters of 
Pseudastacus, such as the typical groove pattern of the 
carapace (deep cervical groove crossing dorsal midline 
and well-developed branchiocardiac groove, joined ven-
trally to hepatic groove); the elongate triangular rostrum 
with dorsal spines; and the short, stout P1 chela. 

Oppel (1862, pl. 11, fig. 2a, b) described P. muen-
steri from Solnhofen different from the type species in 
having smaller size and longer and slender P1. Garassino 
and Schweigert (2006) revised this species, considered 
as a junior synonym of P. pustulosus. Moreover, the 
authors supposed that these taxa represent sexual di-
morphism of a single species. Indeed, sexual dimor-
phism may affect the lengths of P1 and their articles 
with the longer ones in the males, as in the extant gly-
pheid Neoglyphea inopinata Forest and de Saint Lau-
rent, 1975 (Forest and de Saint Laurent, 1981, 1989) 
and in the fossil glypheids Glyphea regleyana and 
Glyphea muensteri (Charbonnier et al., 2012b). There-
fore, it can be supposed that P. muensteri is the male 
and P. pustulosus the female. 

Based upon Charbonnier and Audo (2020), 
Pseudastacus includes just two species, P. lemovices 
Charbonnier and Audo, 2020 from the Early Jurassic 
(Sinemurian) of France and P. pustulosus from the 
Late Jurassic (Tithonian) of Germany.  
 

Infraorder Glypheidea Winkler, 1881 
Superfamily Glypheoidea Winkler, 1881 
Family Mecochiridae Van Straelen, 1925 

 
Genus Mecochirus Germar, 1827 

Type species: Macrourites longimanatus Schlotheim, 
1820, subsequent designation by Woods (1927). 

Solnhofen species: Mecochirus dubius (Münster, 
1839); M. longimanatus (Schlotheim, 1820).  
 

Mecochirus longimanatus (Schlotheim, 1820) 
(Figs. 9C, D; 10A, B) 

Macrourites longimanatus Schlotheim, 1820, p. 38. 
Mecochirus longimanatus (Schlotheim); Garassino 

and Schweigert, 2006, p. 18–20, fig. 9, pl. 5, fig. 
1, pl. 13, fig. 6, pl. 14, fig. 1 (see this reference 

for previous synonymies). 
Diagnosis: Carapace cylindrical, laterally flattened; 

rostrum short and edentate; cervical groove deep in the 
third anterior of carapace; antennal and hepatic 
grooves deep; postcervical and branchiocardiac 
grooves weak extending parallel; three carinae strong 
and tuberculate in the gastric and antennal regions; ex-
traordinary extension of P1 subchelate; P2 subchelate; 
P3–P5 achelate; uropodal exopod with diaeresis (from 
Garassino and Schweigert, 2006). 

Studied material: 4 specimens from Solnhofen 
[MSNPV 24665 (part and counterpart), 24666, 15767, 
15571: the last two purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany]. 

Comments: Secrétan (1968) described Mecochiria, 
with M. foresti as type species. According to Förster 
(1971), this genus shows the main diagnostic charac-
ters of Mecochirus and Mecochiria must be considered 
as a junior synonym of Mecochirus. This view was 
followed by Schweitzer et al. (2010: 20), who, how-
ever, maintained Mecochirus foresti as a separate species. 
Odin et al. (2019) reviewed Secrétan’s syntypes not 
highlighting significant morphological differences to 
distinguish M. foresti from the type species of 
Mecochirus. Therefore, M. foresti must be considered 
as junior synonym of M. longimanatus. 

Garassino and Schweigert (2006) revised M. 
longimanatus, based upon several specimens belonging 
to Münster’s and Oppel’s collections, housed in the 
BSPG collection. The studied specimens fit the main 
characters of this species to which they are assigned. 
Garassino and Schweigert (2006: 18) established that 
Megachirus brevimanus Münster, 1839 must be 
considered as junior synonym of M. longimanatus. In-
deed, the former differs from the latter just for the 
shorter P1, supposing that these forms represented 
sexual dimorphism of a single species. Garassino and 
Schweigert (2006) supposed that M. brevimanus was 
the male and M. longimanatus the female. However, it 
is currently the opposite, because in the extant Neo-
glyphea inopinata Forest and de Saint Laurent 1975 
(Forest and de Saint Laurent, 1981, 1989) and in the 
fossil Glyphea regleyana and G. muensteri (Charbon-
nier et al., 2012b), the sexual dimorphism affects the 
lengths of P1 and its articles, with the longer occuring 
in the males. 
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Infraorder Achelata Scholtz and Richter, 1995 
Family Palinuridae Latreille, 1802 

 
Genus Palinurina Münster, 1839 

Type species: Palinurina longipes Münster, 1839, 
subsequent designation by Woods (1925). 

Solnhofen species: Palinurina longipes Münster, 
1839; P. tenera Oppel, 1862. 

 
Palinurina longipes Münster, 1839 

(Figs. 10C, D; 11A, B) 
Palinurina longipes Münster, 1839, p. 37, pl. 14, fig. 8. 
Palinurina longipes Münster; Garassino and Schweigert, 

2006, p. 32–34, fig. 12, pl. 18, fig. 5, pl. 19, fig. 1 (see 
this reference for previous synonymies). 

Diagnosis: Carapace subrectangular ventrally flat-
tened; rostrum short, shorter than supraorbital spine; 
cervical and postcervical groove deep; hepatic and 
branchiocardiac grooves thin and weak; supraorbital 
and antennal spines well developed; suborbital spine 
small; pleon longer than carapace; P1 shorter and 
stronger than P2–P5; well-developed articles of the 
antennae; very elongate flagellum of antennae; uropo-
dal exopod without diaeresis (from Garassino and 
Schweigert, 2006).  

Studied material: 2 specimens from Solnhofen 
(MSNPV 24663, 24664). 

Comments: Palinurina is known from the Solnho-
fen Lithographic Limestones with P. longipes and P. 
tenera Oppel, 1862. The latter differs from the former 
in having a shorter antennal flagellum and longer P1–
P5. The studied specimens have been assigned to the 
type species for the strongly tuberculate pereiopods and 
carapace (vs. smooth pereiopods in P. tenera; carapace not 
preserved) (see Haug and Haug, 2016 for a detailed 
“intermetamorphic” discussion of P. tenera). 
 

Phyllosoma larva type A 
(Fig. 11C, D) 

Solnhofen species: Type A (= Phalangites priscus 
Münster, 1836); type B (= Palpipes cursor Roth, 
1851); type C (= “Dolichopus” tener Walther, 1904); 
type D (unnamed). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 24680). 

Comments: According to Haug et al. (2010), the 

Solnhofen Lithographic Limestones have yielded thou-
sands of specimens of malacostracan larvae of the so-
called ‘phyllosoma’ type, the zoëa-stage equivalent (sensu 
Williamson, 1969) of the Achelata. This taxon comprises 
the spiny lobsters (Palinuridae Latreille, 1802), the slipper 
lobsters (Scyllaridae Latreille, 1825) and the rock lobsters 
(Synaxidae Spence Bate, 1881) (Polz, 1984).  

Three different types of phyllosoma larvae have 
been described from the Solnhofen deposits, at first as 
different species, Palpipes cursor Roth, 1851, Phalangites 
priscus Münster, 1836 and “Dolichopus” tener Walther, 
1904. As these larvae probably correspond to certain 
achelate adults, their taxonomic names are most likely 
synonyms, either junior or senior synonyms (Dolichopus 
is pre-occupied, cf. Polz, 1986). Polz has, therefore, 
argued for an abandoning of these names and referring 
to the three types as A (= Phalangites priscus), B (= 
Palpipes cursor) and C (= “Dolichopus” tener) until 
the larvae can be definitively assigned to adult species. 
These three larval types are not known from single de-
velopmental stage, but from series of stages. Indeed, 
not less than seven stages have been reconstructed for 
type A (Polz, 1972), eight for type B (Polz, 1973) and, 
based upon the diagrams depicted in Polz (1987), at 
least three for type C. Finally, in addition to the three 
phyllosoma types, Polz (1995) described a single giant 
specimen, termed type D, which was interpreted as a 
specimen killed and preserved while moulting from a 
phyllosoma stage into a puerulus stage. The specimen 
is much larger than the three other phyllosoma larvae 
types, and cannot be connected to one of them nor to 
any of the adult species known to date.  

The studied specimen has been assigned to the 
phyllosoma larva type A based upon Polz (1972). 
According to Haug et al. (2010) type A and type B have 
a high potential of being a larval stage of Palinurina 
longipes Münster, 1839.  
  

Infraorder Polychelida Scholtz and Richter, 1995 
Family Eryonidae De Haan, 1841 

 
Genus Cycleryon Glaessner, 1965 

Type species: Macrourites propinquus Schlotheim, 
1822, by original designation. 

Solnhofen species: Cycleryon elongatus (Münster, 
1839); C. orbiculatus (Münster, 1839); C. propinquus 
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(Schlotheim, 1822); C. wulfi Garassino and Schwei-
gert, 2004. 
 

Cycleryon orbiculatus (Münster, 1839) 
(Fig. 12A, B) 

Eryon orbiculatus Münster, 1839, p. 7, pl. 5, figs. 1, 2. 
Cycleryon orbiculatus (Münster); Garassino and Schwei-

gert, 2006, p. 27, 28, figs. 7a, 10, pl. 16, figs. 1–4 (see 
this reference for previous synonymies). 

Diagnosis: Carapace subcircular ventrally flattened; 
median postcervical carina and branchial carinae ab-
sent; cervical and postcervical incisions deep dividing 
margin into three parts; suborbital outer orbital teeth 
strong; P1–P4 chelate; P5 achelate; P1 larger and 
stronger than P2–P5; pereiopods successively shorter 
posteriorly; uropodal exopod petaloid without diaeresis 
(from Garassino and Schweigert, 2006). 

Studied material: 1 specimen from Solnhofen 
(MSNPV 24679: purchased from the K. S. Mineralien-
Niederlage, Freiberg, Saxony, Germany). 

Comments: Münster (1839) described C. orbicula-
tus different from the type species in having shorter, 
thicker P1 chela. Moreover, the strong suborbital tooth, 
the strong outer orbital tooth, the lack of the carinae 
on the carapace, and the smooth frontal margin allow 
to assign the studied specimen to this species, rela-
tively rare in the Solnhofen Lithographic Limestones 
(see Garassino and Schweigert, 2006). 
 

Genus Eryon Desmarest, 1817 
Type species: Eryon cuvieri Desmarest, 1817, by 

monotypy. 
Solnhofen species: Eryon cuvieri Desmarest, 1817. 

 
Eryon cuvieri Desmarest, 1817 

(Figs. 12C, D; 13A, B) 
Eryon Cuvieri [sic] Desmarest, 1817, p. 512, 513. 
Eryon cuvieri Desmarest; Charbonnier et al., 2012a, p. 

851, 853, figs. 1, 2 (see this reference for previ-
ous synonymies). 

Diagnosis: Subcircular carapace, ventrally flat-
tened; median postcervical and branchial ridges weak; 
deep cervical and postcervical incisions dividing mar-
gin into three parts; P1–P4 chelate; P5 achelate; P1 
larger and stronger than P2–P5; pereiopods succes-
sively shorter posteriorly; uropodal exopod petaloid, 

lacking diaeresis (from Charbonnier et al., 2012a). 
Studied material: 3 specimens from Solnhofen 
[MSNPV 24677, 15744 (ventral view), 15772: the 
last one purchased from Dr. F. Krantz Rheinisches 
Mineralien-Contor, Bonn, North Rhine-Westphalia, 
Germany]. 
Comments: During the last centuries and up to the pre-
sent day, many authors considered Eryon cuvieri 
“Desmarest, 1822” to be the junior synonym of 
Macrourites arctiformis Schlotheim, 1820. They 
classically referred to this taxon as Eryon arctiformis 
(Schlotheim, 1820). They were unaware of the fact 
that Desmarest had already described Eryon cuvieri 
formally in 1817 in the Nouveau dictionnaire d’His-
toire naturelle. Therefore, Eryon is valid as of 1817 
(Desmarest, 1817), its type species being E. cuvieri. In 
accordance with the Principle of Priority (ICZN, 1999: 
article 23.1), Charbonnier et al. (2012a) established E. 
cuvieri Desmarest, 1817 as the valid name, of which 
M. arctiformis is a junior, subjective synonym.  
 

Order Xiphosurida Latreille, 1802 
Family Limulidae Zittel, 1885 

(= Mesolimulidae Størmer, 1952; = Heterolimulidae 
Vía Boada and De Villalta, 1966) 

 
Genus Mesolimulus Størmer, 1952 

Type species: Limulus walchii Desmarest, 1817, by 
monotypy. 

Solnhofen species: Mesolimulus walchii (Desmarest, 
1817). 
 

Mesolimulus walchii (Desmarest, 1817) 
(Figs. 13C, D; 14A, B) 

Limulus walchii Desmarest, 1817, p. 516. 
Limulus walchii Desmarest; Desmarest, 1822, p. 139, 

140, pl. 14, fig. 2.  
Mesolimulus walchii (Desmarest); Lamsdell, 2020, p. 

23, 25, fig. 1K. 
Diagnosis: Limulid with prosoma wider than 

long; cardiac lobe narrow with scalloped margins, 
parallel sided with keel developed into median car-
diac ridge with rounded cross section, flanked by 
deep axial furrows; thoracetron wider than long, 
bearing apodemal pits; pleura of free lobe reduced, 
terminating before thoracetron margin; thoracetron 
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margins bearing five moveable and six fixed 
spines; lateral ridge running along fulcrum (from 
Lamsdell, 2020). 

Studied material: 2 specimens from Solnhofen 
(MSNPV 15774, 15775). 

Comments: Desmarest (1817) described Limulus 
walchii, a new limulid from the Jurassic of Solnhofen 
(Bavaria, Germany). In his famous monograph with A. 
Brongniart, Desmarest (1822) made the same descrip-
tion and figured this species for the first time. Later 
numerous authors, ignoring Desmarest’s earlier work, 
referred this taxon with the date of 1822. The correct 
combination is instead Mesolimulus walchii 
(Desmarest, 1817). 
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Fig. 1. The “Founding fathers” of the “Kosmos” Museo di Storia Naturale of the University of Pavia. 
A) Lazzaro Spallanzani. B) Antonio Stoppani. C) Torquato Taramelli. D) Michele Gortani.
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Fig. 2. A–B) Example of a slate with fish from Bolca (Verona, Veneto) bought by Spallanzani with the 
handwritten authentic card prepared by G. S. Volta. C) Authorization dated 5.7.1904 of the “Ministro della 
Istruzione Pubblica” to buy a collection of fossils for the “Gabinetto di Geologia” of the University of Pavia. 
D) Taramelli’s declaration of the buying of a collection of fossils for the “Gabinetto di Geologia” of the 
University of Pavia. E, G, H) Examples of labels of the providers companies. F) Part of the inventory of the 
Dr. Krantz company in which the University of Pavia is reported (arrow). I) Example of a label of the 
“Museo di Geologia” of the “Regia Università di Pavia” relating to a specimen from Solnhofen. 
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Fig. 3. Aegeridae from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, Germany). A, B) 
Aeger spinipes (Desmarest, 1817), MSNPV 24673, lateral view, natural and UV light. C, D) Aeger 
tipularius (Schlotheim, 1822), MSNPV 15770, lateral view, natural and UV light. Scale bar equals 5 cm. 
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Fig. 4. Aegeridae and Penaeidae from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, 
Germany). A, B) Acanthochirana cordata (Münster, 1839), MSNPV 24671, lateral view, natural and 
UV light. C, D) Antrimpos speciosus Münster, 1839, MSNPV 24678, lateral view, natural and UV 
light. Scale bar equals 5 cm. 
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Fig. 5. Penaeidae from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, Germany). A, B) 
Bylginella sp. indet., MSNPV 24669, lateral view, natural and UV light. C, D) Eystaettia intermedia (Oppel, 
1862), MSNPV 24676, lateral view, natural and UV light. Scale bar equals 5 cm. 
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Fig. 6. Penaeidae and Caridea from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, 
Germany). A, B) Franconipenaeus meyeri (Oppel, 1862), MSNPV 15769, lateral view, natural and 
UV light. C, D) Rauna angusta Münster, 1839, MSNPV 24672, lateral view, natural and UV light. 
Scale bar equals 5 cm. 
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Fig. 7. Caridea from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, Germany). A, 
B) Bombur complicatus Münster, 1839, MSNPV 24675, lateral view, natural and UV light. C, D) 
Buergerocaris psittacoides Schweigert and Garassino, 2004, MSNPV 24681, lateral view, natural 
and UV light. Scale bar equals 5 cm. 
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Fig. 8. Erymidae from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, Germany). A, 
B) Eryma modestiforme (Schlotheim, 1822), MSNPV 24667, dorsal view, natural and UV light. C, 
D) Palaeastacus fuciformis (Schlotheim, 1822), MSNPV 24674, dorso-lateral view, natural and UV 
light. Scale bar equals 5 cm. 
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Fig. 9. Stenochiridae and Mecochiridae from the Late Jurassic Solnhofen Lithographic Limestones 
(Bavaria, Germany). A, B) Pseudastacus pustulosus (Münster, 1839), MSNPV 24670, lateral view, 
natural and UV light. C, D) Mecochirus longimanatus (Schlotheim, 1820), MSNPV 15767, dorsal 
view, natural and UV light. Scale bar equals 5 cm. 
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Fig. 10. Mecochiridae and Palinuridae from the Late Jurassic Solnhofen Lithographic Limestones 
(Bavaria, Germany). A, B) Mecochirus longimanatus (Schlotheim, 1820), MSNPV 15771, lateral 
view, natural and UV light. A, B) Palinurina longipes Münster, 1839, MSNPV 24663, dorsal view, 
natural and UV light. Scale bar equals 5 cm. 
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Fig. 11. Palinuridae from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, Ger-
many). A, B) Palinurina longipes Münster, 1839, MSNPV 24664, dorsal view, natural and UV 
light. C, D) Phyllosoma larva type A, MSNPV 24680, dorsal view, natural and UV light. Scale 
bar equals 5 cm. 
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Fig. 12. Eryonidae from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, Ger-
many). A, B) Cycleryon orbiculatus (Münster, 1839), MSNPV 24679, dorsal view, natural and 
UV light. C, D) Eryon cuvieri Desmarest, 1817, MSNPV 24677, dorsal view, natural and UV 
light. Scale bar equals 5 cm. 
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Fig. 13. Eryonidae and Limulidae from the Late Jurassic Solnhofen Lithographic Limestones (Ba-
varia, Germany). A, B) Eryon cuvieri Desmarest, 1817, MSNPV 15772, dorsal view, natural and UV 
light. C, D) Mesolimulus walchii (Desmarest, 1817), MSNPV 15774, dorsal view, natural and UV 
light. Scale bar equals 5 cm. 
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Fig. 14. Limulidae from the Late Jurassic Solnhofen Lithographic Limestones (Bavaria, Germany). 
A, B) Mesolimulus walchii (Desmarest, 1817), MSNPV 15775, dorsal view, natural and UV light. 
Scale bar equals 5 cm. 
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