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ABSTRACT - The Palaeontological Collection of the Museo di Storia Naturale “Antonio Stoppani” (Venegono Inferiore, Varese, Italy), 
consists of more than 4000 specimens that are housed in its store and partially on display to the public. The ophiuroid series is represented by 
a considerable number of specimens of extant and fossil ophiuroids. The aim of the present study is to provide a catalogue of these ophiuroids 
together with their taxonomic assignment and illustrations of their anatomical features.

RIASSUNTO - [Descrizione degli esemplari di ofiuroidi presenti nella Collezione Paleontologica del Museo di Storia Naturale “Antonio 
Stoppani” (Venegono Inferiore, Varese, Italia)] - La Collezione Paleontologica del Museo di Storia Naturale “Antonio Stoppani” di Venegono 
Inferiore, in provincia di Varese, conta più di quattromila esemplari custoditi nel suo deposito e parzialmente esposti al pubblico. Fra questi 
reperti si annoverano, nelle serie zoologiche e paleontologiche, alcuni esemplari di ofiuroidi, sia attuali che fossili. Lo scopo del presente 
studio è quello di fornire un catalogo degli esemplari facenti parte di questa classe di echinodermi, assegnarli alla categoria tassonomica 
di riferimento e di illustrarne le particolarità anatomiche.

INTRODUCTION

The collections of the Museo di Storia Naturale 
“Antonio Stoppani” located in Venegono Inferiore, Varese, 
Italy, consist of more than 4000 specimens distributed in 
the palaeontological, mineralogical and zoological series, 
stored in their respective archives and partially exposed 
to the public. The Palaeontological Collection consists of 
fifteen hundred fossil specimens, where the most relevant 
among them are the samples of the Antonio Stoppani 
Collection (to whom the Museum is dedicated). 

Antonio Stoppani (1824-1891) was above all one of 
the founding fathers of the Italian geology. He was born in 
Lecco (Lombardy) and soon became an eminent geologist 
and palaeontologist, dedicating a considerable part of his 
studies to the places and to the territory in which he was 
born, grew up and where his academic career began: the 
Lecco mountain range known as Le Grigne. He went 
beyond this, exploring extensively the subalpine foothills 
area of Lombardy. He focused on the faunal remains of 
the Esino petrifacts (Esino Limestone) and in 1858 he 
published a monograph on the Esino Limestone, Les 
pétrifications d’Esino et de Lenna, in which he described 
317 species of fossils he had discovered and catalogued 
(ammonoids, gastropods and bivalves), defining 214 new 
species and reporting 92 other species already described 
by other authors (Stoppani, 1858).

The young Stoppani kept his Collection where he lived 
and undertook his philosophical studies: the seminary 
high school in Monza. In 1891 Stoppani died, and the 
fossil specimens still remained in this place at least until 
1930, when this venue of the seminary was closed. In 
connection with this event, the findings were packed 
and transferred, without too much care, to the brand new 

seminary venue located in Venegono Inferiore, Varese 
province, deliberately built far from the noise of the big 
city to get not disturbed in studies and prayers.

Unfortunately, this transfer was not managed in an 
accurate way and some fossils were lost during the move 
and, once the Collection reached the new location, it was 
not immediately arranged, but for a certain amount of 
time it remained stored in a warehouse before to be newly 
organized and catalogued (Gentili & Pieroni, 2011).

It is also true that some of the fossils he collected in 
his life were donated to different institutions and, among 
them, the most important was the Museo Civico di Storia 
Naturale di Milano, of which Stoppani was the Director 
from 1882 until his death. Stoppani donated most of host 
Collection (about 400 specimens) to this museum, but 
unfortunately in 1943, during the Second World War, 
the building was seriously damaged by bombing, and his 
collections were lost. Only 88 specimens related to 45 
different species (fossil molluscs of the Esino Limestone), 
which had been transferred to the University of Milan for 
study, escaped this disaster (Garassino, 1992). 

In the meantime, the fossil Collection located in 
the seminary of Venegono was catalogued, settled and 
exhibited in the new Museum housed inside the seminary 
building.

In 1952 a Museum of Natural History dedicated to the 
memory of Antonio Stoppani was officially inaugurated 
into the complex of the Seminary of Venegono Inferiore. 
Here, 422 specimens of the original Stoppani Collection 
are currently housed and exhibited. Further donations 
and acquisitions occurred along all these years, enriching 
and enhancing the original series with samples belonging 
to different taxonomic units and distributed from the 
Palaeozoic to the present. Among them, several significant 
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specimens of ophiuroids (Echinodermata, Ophiuroidea) 
have to be mentioned.

Ophiuroids are the largest clade of modern echinoderms, 
with 2064 described species (Stöhr et al., 2012). Globally 
distributed from the equator to the poles, they adapted to 
several differentiated marine habitats and depths, ranging 
from the intertidal zone, inhabiting the shallow water 
environments, to the hadopelagic zone where in certain 
case they are dominant on the bottom of the deepest oceans 
(Stöhr et al., 2012; Thuy et al., 2013).

Ophiuroids are even generally known as “brittle stars”. 
They could resemble sea stars (Asteroidea) at a first sight 
but, taking a closer look, it can be observed that they are 
characterized by a different set of anatomical features 
(Stöhr et al., 2012).

The morphology of their body includes five (but even 
more) almost-cylindrical arms that sharply radiate from a 
clearly differentiated, round or pentagonal shape central 
disc. These arms are thin, flexible and sinuous and can 
get coiled, like snakes do. This last feature probably 
was distinctive for their etymology, and ophiuroids take 
advantage of this for their locomotion, walking and/or 
swimming purpose (Stöhr et al., 2012). 

Ophiuroids are assumed to have originated in the 
Early Ordovician as the earliest Pradesura jacobi Thoral, 
1935, was discovered in Southern France and appeared 
in the late Tremadocian (Dean Shackelton, 2005). 
According to O’Hara et al. (2014), their phylogeny, 
based on transcriptome evidence, shed a new light on 
ophiuroid evolution and taxonomy, refuting the traditional 
classification scheme based on a limited set of general 
skeletal characters. A major radiation of the ophiuroid 
crown-group occurred in the mid-Permian and brittle 
stars significantly diversified during the Early Triassic, 

although the decline of the end-Permian mass extinction 
event, and the diversification pursued over the Mesozoic 
and the Cenozoic too (Jaselli, 2015). 

The small ophiuroid Collection housed in the Museo 
di Storia Naturale “Antonio Stoppani” consists of eleven 
fossil specimens and an extant one, referring to seven 
systematic units. The aim of the present work is to provide 
a catalogue of this Collection where all these ophiuroid 
specimens are taxonomically assessed and properly 
figured as only selected specimens were previously studied 
by Jaselli (2014, 2015).

MATERIALS AND METHODS

The catalogue of the Palaeontological Collection 
of the Museo di Storia Naturale “Antonio Stoppani” 
referenced 11 ophiuroid-related specimens (Tab. 1). 
Inventory numbers of this institution are indicated by 
the acronym MSNVI. This whole material, studied in 
the present paper, is made up by ten fossil brittle star 
samples which document a Upper Ordovician-Upper 
Cretaceous distribution. Two of these records (MSNVI 
038/032 - MSNVI 038/037) are represented by a couple 
of ichnofossil samples considered ophiuroids as well, 
according to Seilacher (2007), where Asteriacites 
lumbricalis (Seilacher, 1953) can be interpreted as 
undertraces left by this clade of echinoderms. Extant 
brittle stars are currently represented by a single specimen.

These samples do not originate from the historical 
Stoppani Collection, but they have become part of the 
series through acquisitions, collection or donation made 
to this institution over the years. Among them, some 
significant Italian specimens were studied in detail and 

MSNVI-
Ref. Description Period Age

(Subage) Locality

034/015 Protaster sp. (Forbes, 1849) Late Ordovician Sandbian El Kaid Errami, Maroc

038/032 Asteriacites lumbricalis (von Schlotheim, 1820) Early Triassic
Olenekian
(Smithian)

Val Venegia, Italy

038/037 Asteriacites lumbricalis (von Schlotheim, 1820) Early Triassic
Olenekian
(Smithian)

Forni di Zoldo, Italy

038/035 Ophiurinae ophiuroids Early Triassic
Olenekian
(Spathian)

Passo San Marco, Italy

038/036 Ophiurinae ophiuroids Early Triassic
Olenekian
(Spathian)

Passo San Marco, Italy

038/034 Ophiurinae ophiuroids Early Triassic
Olenekian
(Spathian)

Passo San Marco, Italy

038/033 Ophiurinae ophiuroids Early Triassic
Olenekian
(Spathian)

Passo San Marco, Italy

044/017 Palaeocoma milleri (Philips, 1829) Early Jurassic Sinemurian M. Campo dei Fiori, Italy

048/056 Geocoma carinata (v. Münster in Goldfuss, 1833) Late Jurassic Late Tithonian Hienheim, Germany

055/028 Geocoma libanotica (König, 1825) Late Cretaceous Cenomanian El Hakel, Lebanon

010/016 Ophioderma longicauda (Bruzelius, 1805) Holocene Subatlantic Arma di Taggia, Italy

Tab. 1 - Ophiuroid records in the Palaeontological Collection of the Museo di Storia Naturale “Antonio Stoppani” (MSNVI).



185L. Jaselli - Ophiuroids Collection of the Museo di Storia Naturale “Antonio Stoppani”

published. This is the case of records MSNVI 038/033, 
MSNVI 038/034, MSNVI 038/035, MSNVI 038/036 and 
MSNVI 044/017 (see Jaselli 2014, 2015).

Each sample mentioned herein has been measured, 
illustrated and taxonomically assessed. Specimen details 
and features registered in the inventory record as well as 
on the associated tag were updated if appropriate.

For a detailed morphological analysis and taxonomic 
identification, ophiuroids were examined with a Dino-Lite 
Digital Microscope AM4113TL-M40. Morphological 
terminology follows Stöhr et al. (2012). Higher-level 
classification was adopted from Smith et al. (1995). 
Additional resources were Paleobiology Database, Post-
Palaeozoic Asterozoans (Villier, 2015) and WoRMS: 
World Register of Marine Species (Stöhr et al., 2015). 
The whole material studied and illustrated herein belongs 
and is housed in the Palaeontological Collection of the 
Museo di Storia Naturale “Antonio Stoppani” located in 
Venegono Inferiore (VA), Italy.

SYSTEMATIC PALAEONTOLOGY

Class OphiurOidea Gray, 1840
Order OegOphiurida Matsumoto, 1915

Family prOtasteridae Miller, 1889

Genus Protaster Forbes, 1849
Type species Protaster sedgwickii Forbes, 1849

Protaster sp.
(Fig. 1)

1849 Protaster sedgwickii FOrbes, Pl. 4.
2009 Protaster sp. Forbes - hunter et al., p. 8, fig. 11i-j.

Material - Specimen MSNVI 034/015 is made up 
of two rock blocks (imprint and counter-imprint) with 
ophiuroid remains preserved in place. Dimensions are 
80x120 mm each. 

Age and provenance - This sample was collected from 
the starfish beds of the silty-sandy alternated deposit of the 
Lower Ktaoua Formation, Upper Ordovician (Sandbian) 
of the El Kaid Errami region, Eastern Anti-Atlas (Maroc). 
According to Hunter et al. (2009) and Lefebvre et al. 
(2010), several echinoderm Lagerstätten from the Upper 
Ordovician of the East of Anti-Atlas have been recently 
discovered. These Palaeozoic outcrops are dominated 
by rich echinoderm assemblages, characterized by well 
preserved and articulated specimens. Their taphonomy 
suggested a rapid in situ burial of these specimens in their 
environment (Hunter et al., 2009).

Fig. 1 - Protaster sp. (Forbes, 1849) from the starfish beds of the Lower Ktaoua Formation, Upper Ordovician (Sandbian) of El Kaid Errami 
region, Eastern Anti-Atlas (Maroc). a) Specimen MSNVI 034/015, imprint and counter-imprint; scale bar corresponds to 10 mm. b) Same 
specimen, detailed view of the mouth region; scale bar corresponds to 3 mm.
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Description - The specimen is not well preserved. 
Partially subjected to erosion, some of its anatomical 
features are not clearly discernible. The central disc is 
somewhat circular, 6.5 mm in diameter, small mouth 
region compared to the disc size, jaw in spear shape with 
stout and elongated oral plates. Five equidistant, long arms 
which taper gradually, five times the disc diameter long, 
all bent in the same direction. Ventrally, a straight median 
suture line separates two rows of alternate (offset by half 
their length) and almost quadrate ambulacral ossicles. 
These ambulacrals originate from the oral plate and their 
sides are indented distally, laterally paddle shaped, spines 
not discernible.

Remarks - During the Ordovician, Stenaster and 
Protaster were dominant among the ophiuroids (Lefebvre, 
2013) and the protasterid family included several 
species mainly differentiated by the morphology of the 
adambulacral spine, size of the disc and ambulacral 
characters (Dean Shackleton, 2005). However, the poor 
status of preservation prevents the detailed analysis 
of these morphological features, and a more precise 
determination.

Unranked clade Ichnofossils Häntzschel, 1975

Genus Asteriacites von Schlotheim, 1820
Type species Asteriacites lumbricalis Seilacher, 1953

Asteriacites lumbricalis (Seilacher, 1953)
 (Figs 2-3)

2007 Asteriacites lumbricalis seilacher, p. 71, Pl. 24. 

Material - Specimen MSNVI 038/037 (Fig. 2), 
dimensions 115x225 mm, and specimen MSNVI 038/032 
(Fig. 3), dimensions 90x80 mm.

Age and provenance - Both samples were collected 
from the Werfen Formation, Campil Member of the 
Dolomites region (Italy), and referred in age to the Lower 
Triassic (Smithian). In detail, MSNVI 038/037 (Fig. 2) 
is from Forni di Zoldo (Belluno province), and MSNVI 
038/032 (Fig. 3) is from Val Venegia, Passo Rolle (Trento 
province). 

Description - MSNVI 038/037 (Fig. 2) is a greyish 
calcareous slab with five almost complete undertraces 
of Asteriacites lumbricalis preserved. Their structure 
is recognizable in the same way as the previous sample 
even if in this case only a partial impression of the entire 
length of the arms is preserved. The size of these five trace 
impressions is respectively 40, 35, 30, 50 and 30 mm in 
diameter, with an arm length almost three times the central 
body. This slab documents an ophiuroid community that 
inhabited the Early Triassic shallow water environment 
of the Dolomites. 

MSNVI 038/032 (Fig. 3) is a reddish sandstone 
samples and the typical Asteriacites lumbricalis 
(Seilacher, 1953) morphology is well recognizable. This 
ophiuroid resting trace structure here is well identified 
by the impressions of five separate arms that originate 
from a central body. This trace is 55 mm wide in diameter 
(tip to tip), with swollen arms almost three times the 
disc long.

Remarks - The Asteriacites lumbricalis ichnofacies 
is well known and widespread in the Campil Member of 
the Werfen Formation and represents a mixed carbonate-
siliciclastic, shallow marine setting, above storm wave 
base (Twitchett et al., 2005). Fine red sandstones and 
mudstones are intercalated by grey intra-basinal carbonate 
beds and ophiuroid undertraces samples are yielded from 
several localities among the Dolomites. Asteriacites 
lumbricalis has been intepreted by several authors as an 
ophiuroid resting trace (Seilacher, 1953, 2007; Mikulás, 
1990; West & Ward, 1990; Mángano et al., 1999).

Order Ophiurida Müller & Troschel, 1840
Family Ophiuridae Lyman, 1865

Subfamily Ophiurinae Lyman, 1865

Gen. et sp. indet.
(Fig. 4)

Fig. 2 - Asteriacites lumbricalis (Seilacher, 1953) from the Campil 
Member of the Werfen Formation, Lower Triassic (Smithian). 
Specimen MSNVI 038/037 from Forni di Zoldo, Belluno province 
(Italy). Scale bar corresponds to 10 mm.

Fig. 3 - Asteriacites lumbricalis (Seilacher, 1953) from the Campil 
Member of the Werfen Formation, Lower Triassic (Smithian). 
Specimen MSNVI 038/032 from Val Venegia, Passo Rolle, Trento 
province (Italy). Scale bar corresponds to 10 mm.
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Material - MSNVI 035/038 (Fig. 4a) is a 100x65 mm 
brown-greenish slab of dolomitic marl with brownish iron 
oxides inclusion, probably siderite. Ophiuroids are light 
brown in color and they are represented by no less than 
35 articulated specimens (9 dorsal, 26 ventral). MSNVI 
036/038 (Fig. 4b) is a 70x27 mm slab. Ophiuroids are 
represented by four articulated and ventrally oriented 
specimens. MSNVI 034/038 (Fig. 4c) is a 70x50 mm slab. 

Ophiuroids densely carpet the area of 35 cm2 with almost 
65 articulated specimens (61 dorsal, 4 ventral). MSNVI 
033/038 (Fig. 4d) is a 55x45 slab. Ophiuroids densely carpet 
an area of 25 cm2 with almost 50 articulated specimens 
(about 17 in dorsal position and 33 in ventral position). 

All this material was widely described and figured in 
the previous work of Jaselli (2014) and this work can be 
referenced for further detail and explanations. However, 

Fig. 4 - Ophiuroids (Ophiurinae) from the Myophoria beds of the Servino Formation, Lower Triassic (Spathian) of Passo San Marco, Bergamo 
province (Italy). a) Specimen MSNVI 035/038. b) Specimen MSNVI 036/038. c) Specimen MSNVI 034/038. d) Specimen MSNVI 033/038. 
e) Detailed view of specimen MSNVI 036/038, an ophiuroid individual ventral side oriented. f) Detailed view of specimen MSNVI 035/038, 
an ophiuroid individual dorsally oriented. a-d: scale bar corresponds to 10 mm; e-f: scale bar corresponds to 1 mm.
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as the present study has the aim to provide a catalogue 
of each ophiuroid sample housed in the Palaeontological 
Collection of the Museo di Storia Naturale “Antonio 
Stoppani”, the author chose to provide here a short 
description of these specimens.

Age and provenance - All these samples originate from 
the Myophoria beds of the Servino Formation, Lower 
Triassic (Spathian) outcropping in the surroundings of 
Passo San Marco, Bergamo province (Italy).

Description - Slabs MSNVI 035/038 (Fig. 4a) and 
MSNVI 036/038 (Fig. 4b) are the best representatives 
of the set of four and show preserved ophiuroid remains 
with the following characters (Fig. 4e-f); central disc 
clearly differentiated from the five sinuous arms, average 
diameter 4 mm, subpentagonal in shape, dorsally covered 
by granules. Radial shields are eroded, moderately 
large, and subtriangular in shape, equaling the radius 
length and slightly overlapped proximally. Distally 
convex, they hide the most proximal portion of the 
arms, disc interradius depressed. On the ventral side 
the preservation is remarkably poor, especially in the 
mouth region where oral papillae and teeth are heavily 
weathered and indeterminable. Interradii with scattered 
granules, oral shields with the distalmost edge slightly 
flat and overlapping proximally the interradial scales, 
concave lateral edges arrow-shaped. Two genital slits for 
each interradial, close to the arms, long and slender. Five 
arms, long and slender, three times the disc diameter, 
fused with the disc, composed of 30-35 segments, the 
most proximal three or four segments are under the disc. 
Segments appear to be wider than long on the proximal 
arm and then longer than wide on the distal arm. Arms 
taper slowly and gradually, distalwards. Ventrally large 
round tentacle pores, narrow ventral plates, with convex 
distalmost edge. Lateral plates are quite swollen, with 
arm spines, longer than a segment, strong and divergent.

Slabs MSNVI 034/038 (Fig. 4c) and MSNVI 033/038 
(Fig. 4d) preserved very small ophiuroids, a third or a 
quarter the size of MSNVI 035/038 (Fig. 4a) and MSNVI 
036/038 (Fig. 4b), about 3-4 mm as a whole (disc and 
arms), almost incomplete, especially distally. Discs are 
small in diameter and arms are short, one or two times the 
disc diameter. Both these slabs show juvenile individuals 
of the same taxon, in a poor status of preservation.

Remarks - It is remarkable that high weathering and 
poor preservation prevented to identify these specimens 
at the genus level and this is especially true for the mouth 
region, the eroded lateral arm plates and the dorsal side 
where granulation of the disc is slightly notable. On the 
base of these observations the samples described herein 
were assigned to Ophiurinae subfamily of Ophiuridae, 
with affinities to the genera Preaplocoma and Aspiduriella.

Suborder Ophiurina Müller & Troschel, 1840 
Infraorder OphiOdermatina Smith et al., 1995 

Family OphiOdermatidae Ljungman, 1867 

Genus Palaeocoma d’Orbigny, 1850 
Type species Ophiura milleri Philips, 1829

Palaeocoma milleri (Philips, 1829)
(Fig. 5)

1829 Ophiura milleri phillips, p. 169, Pl. 13, fig. 20. 
1837 Ophiura egertoni brOderip, p. 173, Pl. 12, figs 5-6, 6*. 
1854 Ophioderma gaveyi Wright, p. 376, Pl. 13, fig. 1a-c. 
1866 Ophioderma carinata Wright, p. 148, Pl. 16, fig. 1. 
1960 Palaeocoma milleri hess, p. 774, figs 14-16, 19a-21.

Material - MSNVI 044/017 is a 160x130 mm light 
grey calcarenite block with two ophiuroid individuals 
preserved in place: a complete and articulated ophiuroid, 
oriented with the ventral side up with a pentagonal disc. 
A second ophiuroid, close to the former, shows a near 
complete subpentagonal disc, 15 mm wide, dorsally 
oriented, articulated with the proximal fragments of three 
of its arms, the fourth arm has only the mid-distal portion 
preserved and the fifth one is missing.

Age and provenance - These specimens originated 
from the Lower Jurassic (Lower Sinemurian) light grey 
fine limestone of the Saltrio beds, exposed on the eastern 
side of M. Campo dei Fiori (Varese province), Italy.

Description - The genus Palaeocoma is distributed 
from the Middle Triassic (Ladinian) to the Lower Jurassic 
(Toarcian) with occurrences reported from France (De 
Brun & Vedel, 1919; Thuy, 2011; Thuy et al., 2011), 
Germany (Kutscher, 1988; Haude, 2004), Luxembourg 
(Kutscher & Hary, 1991), Serbia and Montenegro 
(Bachmayer & Kollmann, 1968), Switzerland (Hess, 
1960, 1962), the United Kingdom (Hess, 1964; Negus, 
1983; Kutscher, 1996). 

Specimen MSNVI 044/017 (Fig. 5) represents the first 
record of the genus Palaeocoma ever found in Italy. This 
important sample was widely described and figured in 
Jaselli (2015) and this work can be referenced for further 
detail and explanations. 

Fig. 5 - Palaeocoma milleri (Philips, 1829) from the Saltrio beds, 
Lower Sinemurian (Lower Jurassic) of M. Campo dei Fiori, Varese 
province (Italy). Specimen MSNVI 044/017. Scale bar corresponds 
to 2 mm.
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Remarks - MSNVI 044/017 (Fig. 5) is fully compatible 
with the description of Hess (1960, 1964) and according 
with the morphological characters here described it was 
assigned to Palaeocoma milleri (Jaselli, 2015).

Infraorder chilOphiurina Matsumoto, 1915 
Family aplOcOmidae Hess, 1965 

Subfamily aplOcOminae Hess & Meyer, 2008

Genus Geocoma d’Orbigny, 1850 
Type species Ophiura carinata Münster in Goldfuss, 1826-33

Geocoma carinata (Goldfuss, 1833)
(Fig. 6)

1826-1833 Ophiura carinata (v. münster in gOldFuss), Pl. 62, fig. 5.
1997 Sinosura kelheimense (Boehm) - Kutscher, Pl. 1, figs 

3-4; Pl. 2, figs 2-5.
1997 Geocoma carinata (v. Münster in Goldfuss) - Kutscher, 

Pl. 1, figs 1-2; Pl. 2, fig. 1.

Material - Sample MSNVI 048/056 is a 150x125 mm 
light yellow fine-grained limestone slab with the imprint 
of two ophiuroid individuals preserved in place, both with 
the ventral side up. 

Age and provenance - This specimen originated 
from the Marly Plattenkalk of the Lower Hienheim 
beds outcropping in the Quarry of the Stieberberg, north 
of Hienheim, Germany. The Upper Jurassic (Lower 
Tithonian) Fossil-Lagerstätte of Hienheim is well known 
due to its rich faunal content, mainly represented by 
benthic specimens and among them, mass occurrence of 
ophiuroid individuals buried in their environment.

Description - Small sub-circular disc, respectively 
3 mm and 2 mm wide. Arm length is seven times the 

disc diameter (on the first individual, but this cannot be 
ascertained on the second one due to poor preservation), 
very long in proportion to the disc size. Oral skeleton 
with adoral shields that meets proximally. Arms are thin, 
sinuous, they taper very smoothly, with more than 50 
segments each, where visible. Ventral arm plates broad on 
proximal arm and contiguous, rapidly narrowing. Lateral 
arm plates flat, do not meet dorsally, large tentacle pore 
that can be observed over the entire length of the arms, 
short spines which barely reach a segment length.

Subfamily aplOcOminae Hess & Meyer, 2008

Genus Geocoma d’Orbigny, 1850 
Type species Ophiura carinata Goldfuss, 1826-33

Geocoma libanotica (König, 1825)
(Fig. 7)

1825 Ophiura libanotica König, Pl. 2, fig. 26.
1858 Geocoma libanotica (König) - heller, Pl. 4, figs 1-3.

Material - Specimen MSNVI 055/028 is a 95x65 
mm light yellow fine-grained (micritic) slab with two 
ophiuroid individuals preserved in place; the former 
complete and articulated and the latter only partially 
complete, both dorsally oriented.

Age and provenance - This sample was collected 
from the well stratified and finely laminated limestone 

Fig. 6 - Geocoma carinata (Goldfuss, 1833) from the Lower 
Hienheim beds, Upper Jurassic (Lower Tithonian) of Hienheim 
(Germany). Specimen MSNVI 048/056; scale bar corresponds to 
10 mm. b) Same specimen, detailed view of the mouth region; scale 
bar corresponds to 1 mm.

Fig. 7 - Geocoma libanotica (König, 1825) from the Plattenkalk 
of the El Hakel Formation, Upper Cretaceous (Cenomanian) of 
El Hakel (Lebanon). a) Specimen MSNVI 055/028; scale bar 
corresponds to 10 mm. b) Same specimen, detailed view of the 
ventral side; scale bar corresponds to 1 mm.
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(Plattenkalk) of the El Hakel (=Haqel) Formation, exposed 
in the quarry of the Lebanese village with the same 
name and located in north west Lebanon, 57 km away 
from Beirut. The famous fossiliferous deposit of Hakel 
is considered a Konservat-lagerstätten with a rich fauna 
dominated by fish and crustaceans and aged to the Late 
Cretaceous (Cenomanian) (Dalla Vecchia et al., 2002).

Description - Small sub-circular disc, 2.5 mm wide, 
dorsal surface eroded so that only the large radial shields 
are preserved within the disc edge. Arm length is six times 
the disc diameter, very long in proportion to the disc size. 
Arms are thin, sinuous and slightly keeled in mid arm, 
they taper very smoothly. Lateral arm plates flat, do not 
meet dorsally, with short adpressed spines which barely 
reach a segment length.

Genus Ophioderma Müller & Troschel, 1840
Type species Ophioderma longicauda Bruzelius, 1805

Ophioderma longicauda (Bruzelius, 1805)
(Fig. 8)

1733 Stella lumbricalis longicauda lincK, Pl. 11, fig. 17.
1805 Asterias longicauda bruzelius, p. 28.
2009 Ophioderma longicauda (Bruzelius) - stöhr, bOissin & 

chenuil, figs 2, 5.

Material - Sample 010/016 is a dried preserved 
(ventrally glued on a stand) complete ophiuroid individual, 
belonging to the species Ophioderma longicauda.

Age and provenance - This extant specimen, according 
to the inventory information, was collected in the Ligurian 

Sea (part of the Mediterranean Sea) off the coast of Arma 
di Taggia (Imperia province), located in northwestern Italy. 
Ophioderma longicauda is a common and widespread 
large ophiuroid of the Mediterranean Sea (Boissin et al., 
2011; Weber et al., 2013, 2014).

Description - Large ophiuroid, evenly brown in color, 
disc pentagonal in shape, 25 mm in diameter, covered by 
fine granules. Radial shields completely covered too. Five 
slender, thin and cylindrical arms, tip tapered, 110-120 mm 
long (4.5 times the disc size), all bent in the same direction 
and with the same color of the disc. Dorsal arm plate are 
almost rectangular, naked, wider than long and slightly 
overlapping. Mid-proximally they are sometimes irregularly 
fragmented in two or three parts. Lateral arm plate semi-
lunate, with six large conical and adpressed arm spines.

Remarks - This extant sample, unlike the fossils 
described herein, belongs to the zoological collections of 
the Museo di Storia Naturale “Antonio Stoppani”.

CONCLUSIONS

The main purpose of the present study is to describe, 
figure and provide a taxonomic assessment of the 
ophiuroid specimens housed in the Museo di Storia 
Naturale “Antonio Stoppani”. This small but significant 
Collection consists of several interesting samples of fossil 
and extant brittle stars, distributed from the Palaeozoic to 
the actual, and they were collected in the Italian territory 
and abroad as well. 

In this collection, Protaster sp. MSNVI 034/015 (Fig. 
1) represents the only one Palaeozoic sample. It was 
collected in the El Kaid Errami region of Maroc, where 

Fig. 8 - Ophioderma longicauda (Bruzelius, 1805). Extant species from the Ligurian Sea, off the coast of Arma di Taggia, Imperia province 
(Italy). a) Specimen MSNVI 010/016; scale bar corresponds to 10 mm. b) Same specimen, dorsal arm plate detailed view; scale bar corresponds 
to 5 mm.
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several echinoderm Lagerstätten are known and this 
species is quite diffused. 

Post-Palaeozoic ophiuroids are represented by the 
Lower Triassic trace fossil Asteriacites lumbricalis, 
diffused in the Werfen Formation of the Dolomites where 
samples MSNVI 038/032 (Fig. 3) and MSNVI 038/037 
(Fig. 2) were collected in two different localities of 
Northern Italy.

Slabs MSNVI 035/038 (Fig. 4a), MSNVI 036/038 
(Fig. 4b), MSNVI 034/038 (Fig. 4c) and MSNVI 033/038 
(Fig. 4d) are one of the two most important and significant 
records of this ophiuroid Collection. These Lower Triassic 
slabs show a dense ophiuroids assemblage of individuals 
referred to the Ophiurinae subfamily. They are particularly 
rare and represent the first occurrence of ophiuroids in the 
Lower Triassic of Lombardy (Northern Italy) ever recorded.

Jurassic brittle stars are firstly represented by another 
important specimen; Palaeocoma milleri MSNVI 
044/017 (Fig. 5) from the Sinemurian sediments of M. 
Campo dei Fiori, Lombardy. This sample, quite rare and 
well preserved, represents the first record of the genus 
Palaeocoma ever found in Italy and should be considered 
an exceptional discovery.

The genus Geocoma is documented by two specimens. 
The Upper Jurassic Geocoma carinata MSNVI 048/056 
(Fig. 6) was sampled in the type locality of Hienheim, 
Germany, a well know Echinoderm Fossil-Lagerstätte. 
Instead the Upper Cretaceous Geocoma libanotica 
MSNVI 055/028 (Fig. 7) was sampled in the Fossil-
Lagerstätte of El Hakel, Lebanon.

Last sample of this series is the extant Ophioderma 
longicauda MSNVI 010/016 (Fig. 8) sampled in the 
Ligurian sea, Northwestern Italy.

All these specimens, part of the small but significant 
ophiuroid Collection of the Museo di Storia Naturale 
“Antonio Stoppani” are here illustrated and described in 
details, as useful reference for future research to come.
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