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ABSTRACT - The palaeontological collection of the Museo di Storia Naturale “Antonio Stoppani” (Venegono Inferiore, Varese, Italy) 
houses an ophiuroid assemblage that to date has not been studied as extensively as it deserves. The specimen examined herein is a light grey 
calcarenite block from the Early Jurassic successions of Mount Campo dei Fiori (Western Lombardy) and consists of well-preserved skeletal 
remains of a complete ventrally oriented and a nearly-complete dorsally oriented ophiuroid. 

These brittle star remains were collected together with other marine fossils that resemble the “Fauna of Saltrio”. Based on the lithological 
characteristics and faunal content, it is suggested herein that this specimen comes from the Early Sinemurian sediments of the Saltrio beds, 
exposed on the eastern side of Mount Campo dei Fiori. Taxonomic determination of the embedded brittle stars was performed through 
morphological analysis and comparison with other Early Jurassic ophiuroids already described in the literature. This study allowed these 
forms to be identified as belonging to Palaeocoma milleri. Palaeocoma is an extinct genus of brittle stars ranging from the Middle Triassic 
(Ladinian) to the Lower Jurassic (Toarcian).

RIASSUNTO - [L’ofiura Palaeocoma milleri del Giurassico Inferiore nella collezione paleontologica del Museo di Storia Naturale “Antonio 
Stoppani” (Italia)] - La collezione paleontologica del Museo di Storia Naturale “Antonio Stoppani” di Venegono Inferiore (VA) raccoglie 
oltre millecinquecento reperti fossili, alcuni dei quali non sono stati studiati in maniera approfondita così come meriterebbero. Questo è 
anche il caso di un blocco di roccia grigio chiaro che ospita i resti di due ofiuroidi: uno ventrale completo e uno dorsale quasi completo, ben 
conservati e provenienti dal M. Campo dei Fiori (Lombardia occidentale) e non ancora determinati.

I resti di questi ofiuroidi sono stati rinvenuti unitamente ad altri fossili marini analoghi alla “Fauna di Saltrio” e tipici della Formazione 
di Saltrio. Sulla base delle caratteristiche litologiche e del contenuto faunistico, si suggerisce che questi esemplari provengano dai sedimenti 
del Sinemuriano Inferiore della Formazione di Saltrio, esposta sul versante orientale del M. Campo dei Fiori. La determinazione tassonomica 
è stata compiuta attraverso l’analisi morfologica e il confronto con altri ofiuroidi del Giurassico Inferiore già descritti in letteratura. Questo 
ha permesso di identificare queste forme come appartenenti alla classe Ophiuroidea e identificate come Palaeocoma milleri, un genere estinto 
di ofiuroidi distribuiti fra il Triassico Medio (Ladinico) e il Giurassico Inferiore (Toarciano). 

Fra i rinvenimenti di ofiuroidi giurassici dell’Italia Settentrionale, va indicato come la presenza di Palaeocoma sia già stata segnalata nei 
sedimenti sinemuriani della “Fauna di Osteno”, ma è opinione dell’autore che questa determinazione debba essere rivista. Inoltre, recentemente 
gli esemplari di cinque ofiure sono stati segnalati all’interno di una galleria discendente della grotta Marelli, sul versante meridionale del 
M. Campo dei Fiori. Ulteriori ricerche in questa grotta, che si sviluppa principalmente nel calcare di Moltrasio-Saltrio, potrebbero rivelare 
la presenza di una estesa comunità ad ofiuroidi nel Sinemuriano Inferiore, non limitata quindi ai soli esemplari descritti in questo lavoro.

INTRODUCTION

Ophiuroids are a class of echinoderms also known as 
“brittle stars”. The morphology of their body includes five 
(or more) arms or rays that sharply radiate from a clearly 
differentiated, round or pentagonal shape central disc. 

In the present time, ophiuroids count 2064 described 
species (Stöhr et al., 2012), making this the largest clade of 
modern echinoderms, widely distributed from the equator 
to the poles and adapted to several marine habitats from 
the intertidal to the hadopelagic zone (Stöhr et al., 2012; 
Thuy et al., 2013).

This group is assumed to have originated in the Early 
Ordovician as the earliest ophiuroid Pradesura jacobi 
Thoral, 1935, discovered in Southern France, appeared in 
the late Tremadocian (Dean Shackelton, 2005). According 
with the recent work of O’Hara et al. (2014), a major 
radiation of the ophiuroid crown-group occurred in the 
mid-Permian. 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.

The genus Palaeocoma was revised by Hess (1960, 
1962) and is known 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) and Italy (Pinna, 1985).

Reports of Jurassic ophiuroids in Italy are very 
rare. In literature we can find just one occurrence in the 
Sinemurian fauna of Osteno with 33 ophiuroids referred 
to Palaeocoma (Pinna, 1985) but this should be revised 
(see Remarks). In addition, the ichnofossil Asteriacites 
lumbricalis Seilacher, 1953 has been intepreted by several 
authors as ophiuroid resting traces (Seilacher, 1953, 2007; 
Mikulas, 1990; West & Ward, 1990; Mángano et al., 
1999). I have thus to mention the Sinemurian occurrence 
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of Asteriacites lumbricalis from the Eastern sector of the 
Southern Alps (Bernardi et al., 2010).

The palaeontological collection of the Museo di Storia 
Naturale “Antonio Stoppani” (abbreviated as MSNVI) 
located in Venegono Inferiore (VA), consists of more than 
fifteen hundred fossil specimens stored in its naturalistic 
archive and partially exposed to the public. The most 
relevant among them are the series of fossils from 
Lombardy and in particular the samples of the Stoppani 
collection (to whom the museum is dedicated).

According to previous work of Jaselli (2014), some 
brittle stars specimens of the MSNVI palaeontological 
collection have not been studied in due detail. The present 
work describes the sample MSNVI 044/017, a block of 
light grey limestone from the Early Jurassic successions 
of Mount Campo dei Fiori (Western Lombardy) yielding 
skeletal remains of two articulated, well preserved 
ophiuroids. Since articulated specimens are only preserved 
as a result of a sudden burial of the body (Ausich, 2001), 
this kind of record is exceptional.

The aim of this study is to assess taxonomically these 
ophiuroid remains, their stratigraphic provenance and the 
palaeoenvironment in which they lived.

GEOGRAPHICAL AND GEOLOGICAL SETTING

The carbonatic massif of Mount Campo dei Fiori, 
with an elevation of 1226 meters above the sea level, 
overlooks the town of Varese, in the Subalpine Western 
Lombardy (Fig. 1). It consists of a series of mostly 
marine sedimentary rocks, deposited during the Mesozoic 
and overlaying Palaeozoic (Permian) vulcanites. 
Morphologically it is a symmetrical homoclinal ridge with 
an E-W axis orientation with strata dipping southward at 
an angle of 30-40° (Uggeri, 1992, 2001). Beneath the 
surface, the high permeability of the carbonate complex 
allowed the development of several karst caves. They 
are mostly found on the southern side of the massif and 
developed in the Early Jurassic succession of the Moltrasio 
limestone that can be considered the most karstified unit of 
Mount Campo dei Fiori (see The Marelli Cave). The cave 
system is characterized by galleries developed parallel to 
the bedding plane (Uggeri et al., 1990; Uggeri, 1992).

The Moltrasio limestone (Calcare di Moltrasio) is an 
informal stratigraphic unit made up by a monotonous dark 
grey or bluish limestone and marly limestone. It is aged to 
the Sinemurian due to its faunal content (several ammonite 
zones). The basal part of this unit is characterized by 
a light grey bioclastic calcarenite and, because of this 
particularity, some authors tend to consider it as a different 
lithostratigraphic unit known as Formazione di Saltrio 
(Saltrio beds). However, this is not accepted by all authors 
(Wiedenmayer, 1963; Gnaccolini, 1964; Gaetani, 1975; 
Kälin & Trümpy, 1977; Jadoul et al., 2005). 

The Saltrio Formation was firstly described by 
Stoppani (1857) in his geologic and palaeontologic studies 
of Lombardy. His stratigraphic analysis drew a relevant 
fossiliferous content made up of several species of Lower 
Jurassic marine organisms. After the work of Stoppani, the 
Fauna of Saltrio was studied by several authors; the most 
significant researches were performed by Parona (1884, 
1889, 1890, 1895, 1896a, 1896b). He described more than 

a hundred marine species including ammonites (Arietites 
bucklandi, Oxynoticeras oxynotum), bivalves (Gryphaea 
arcuata), brachiopods (Spiriferina sp.), bryozoans 
(Neuropora sp.), crinoids (Pentacrinus tuberculatus), 
echinoids (Cidaris sp.) and gastropods (Pleurotomaria 
sp., Trochus sp.). Sacchi Vialli  Cantaluppi (1962), Sacchi 
Vialli (1964) complimented the studies about the Fauna of 
Saltrio and partially revised the work of Parona. 

Lithologically, Saltrio beds are a calcareous formation 
with a limited outcrop area. The thickness of the sequence 
is highly variable, passing from few meters up to a 
maximum of 10-20 meters (Wiedenmayer, 1963). This 
unit is characterized by a specific lithological variability, 
and according to Kälin & Trümpy (1977) three different 
lithotypes can be distinguished: 1) Viggiù Type - dirty 
yellow to grey epiclastic and often dolomized calcarenites, 
2) Saltrio Type - light grey or brown, highly fossiliferous 

Fig. 1 - Geographic location of the specimen discussed in this study. 
The star indicates Mount Campo dei Fiori, Varese province, Italy.
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biocalcarenites, 3) Poaggia Type - black or dark grey 
laminated micrite. 

The Early Jurassic shallow water depositional 
environment, which characterizes the basin of Western 
Lombardy (Jadoul et al., 2005; Jadoul & Galli, 2008), 
faced a progressive deepening of the basinal area as a 
result of the Thethyan opening. 

Evidence of this transgression can be observed 
in the ramp lithofacies of M. Tre Croci, outcropping 
eastern top of the Campo dei Fiori massif. The ophiuroid 
remains described herein were found in the light grey 
fine limestone of the Saltrio beds, exposed for few meters 
(Villa Edera section) above the Hettangian unconformity 
that separate the top of the underlying Upper Zu limestone 
(Jadoul et al., 2005).

The Marelli Cave
Inside deep of Mount Campo dei Fiori a karst system 

was developed on its calcareous and permeable beds, 
mainly in the karstifiable Moltrasio Limestone with at 
least 130 caves already known (Uggeri, 1992). Among 
them, the Marelli cave has to be mentioned in the present 
paper as five ophiuroid specimens (the biggest one is 20 
cm in diameter) embedded in the limestone and subjected 
to differential erosion, were reported on the walls of a 
descending, phreatic gallery (Aimar et al., 2013).

These ophiuroids occurred on a light brown fine 
crust sediment and with similar bivalve association 
reported for the specimen studied herein. Thus they 
probably originated from the same fossiliferous beds. 
This is also suggested by the altitude of both internal and 
external outcropping sites that can be compared. Further 
exploration could ascertain if both these findings can be 
identified as a unique monotaxic assemblage.

MATERIALS AND METHODS

Specimen with catalogue number MSNVI 044/017 
(Fig. 2) is a 160 x 130 mm light grey calcarenite block 
with ophiuroid remains preserved in place. The upper 
part of the rock is covered by a light brown fine crust of 
sediment that underwent a coarse preparation probably 
several years ago, which partially altered the specimen.

This rock block shows a complete and articulated 
ophiuroid, oriented with the ventral side up. The disc is 
pentagonal in shape, 15 mm wide, with five arms that are 
three times the disc diameter. 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.

In addition to the brittle stars mentioned above, the slab 
yields some bivalves, especially on its opposite side with 
two complete specimens (?Chlamys subalpinus, ?Lima 
sp.), and other shell fragments on the front side.

According to the catalog of the MSNVI palaeontological 
collection, other fossil specimens (ammonites, bivalves, 
brachiopods, and crinoids) were collected from the 
same location: MSNVI 044/036: Coroniceras bisulcatus 
Bruguière, 1789; MSNVI 044/044 and MSNVI 044/045: 
Mactromya sp.; MSNVI 044/043: Pleuromya sp.; MSNVI 
044/046: Lobothyris punctata Sowerby, 1812, and MSNVI 
044/016: Pentacrinites tuberculatus Miller, 1821.

Even if they will not be discussed in the present paper, 
they were very significant to identify the stratigraphic 
position of the ophiuroids, as no further information 
was available. This was especially true for the ammonite 
Coroniceras bisulcatus, distributed in the angulata - 
bucklandi interval zone (Sacchi Vialli & Cantaluppi, 1962; 

Fig. 2 - Specimen MSNVI 044/017 from the Early Sinemurian (Early Jurassic) of Mount Campo dei Fiori, Italy, with the remains of two 
ophiuroid individuals preserved in place: (a) on the left and (b) on the right. Scale bar corresponds to 10 mm.
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Sacchi Vialli, 1964) but it is also true for other fossils as 
Pentacrinites tuberculatus that resemble the “Fauna of 
Saltrio” mainly described by Parona (1890).

On the base of lithological characteristics and faunal 
content, the specimen here described is coming from the 
Saltrio beds, Eastern Mount Campo dei Fiori and dated 
to the Early Sinemurian.

Significant for the aim of the present study was also 
the ophiuroid samples coming from the Jurassic deposit 
of Osteno and recorded by Pinna (1985). This collection 
housed in the Museo di Storia Naturale di Milano 
(MSNM), counts 51 ophiuroid samples, registered with 
two different inventory codes: Ixxxxx and OSxxx. All of 
these samples consist of black micritic slabs with one or 
more tiny ophiuroids preserved as a bidimensional imprint 
(see Remarks).

Ophiuroids recorded from the Marelli cave are still 
in situ, on the walls of a descending gallery, at a depth 
of -250 meters from the entrance. Unfortunately, they 
were not part of the present paper due to logistic and 
burocracy issues, but not least the opportunistic behavior 
of researchers that does not consider knowledge something 
to be shared for a common goal. All these prevented me 
to study and observe these specimens in order to outline a 
more precise and comprehensive picture of the ophiuroids 
outcropping on Mount Campo dei Fiori.

For a detailed morphological analysis and taxonomic 
identification, ophiuroids were observed with a Dino-Lite 
Digital Microscope AM4113TL-M40. Drawings were 
hand made using a camera lucida technique. Morphology 
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 material studied and illustrated herein is housed and 
deposited in the palaeontological collection of the Museo 
di Storia Naturale “Antonio Stoppani” in Venegono 
Inferiore (VA), Italy.

SYSTEMATIC PALAEONTOLOGY

Class OphiurOidea Gray, 1840
Order Ophiurida Müller & Troschel, 1840

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

Family OphiOdermatidae Ljungman, 1867

Genus Palaeocoma d’Orbigny, 1850
Palaeocoma milleri (Philips, 1829)

(Figs 3-7)

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

Material - Specimen MSNVI 044/017 with a dorsally 
oriented (a) and a ventrally oriented (b) ophiuroid.

Description - 
Ophiuroid (a) (Figs 3-4): disc nearly round, 15 mm 

in diameter, slightly depressed in the center, probably not 

Fig. 3 - Palaeocoma milleri (Philips, 1829) from the Early Sinemurian (Early Jurassic) of Mount Campo dei Fiori, Italy, MSNVI 044/017, 
ophiuroid (a) dorsal side oriented. Scale bar corresponds to 5 mm.
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granulated, but this cannot be ascertained. Radial shields 
(RS) are large, thin and almond shaped, so that the dorsal 
side of the body appears to be formed entirely by them 
even if the inner part, equivalent to the central part of the 
disc, is covered by thin, imbricate, small scales. Seven (of 
ten assumed) radial shields are superficial, exposed and 
largely preserved. Two missing radial shields expose the 
dorsal side of four proximal vertebrae (W) in anatomic 
connection. A disarticulated radial shield lies radially on its 
side against the disc margin. At the base of the arms, there 
are three broad and short “banana-shaped” plates (dorsal 
arm plates [DAP]), underlining the disc-arm transition. 
Four of five arms are present, clearly differentiated from 
the disc, almost cylindrical, oval in section, partially 
preserved. Arm fragments show respectively the first 
four, six and ten proximal arm segments and a mid-distal 
portion (roughly between the 16th and the 25th segment) 
with the visible trace of the missing proximal portion. 
Dorsal arm plates are relatively strong, broad hexagonal, 
wider than long proximally and opposite distally, broadly 
contiguous. Lateral arm plates (LAP) are stout, taller 
than wide, overall shape is elongated, height:width ratio 
of proximal LAP has an average of at least 1.25 but this 
is not reliable as LAP are partially covered by sediment. 
The distal edge is smooth and overlaps proximally like 
tiles of a roof, wrapped around side of the arms, do not 
meet dorsally; ornamentation of the outer surface and 
spine articulation not discernible, no arm spines observed.

Ophiuroid (b) (Figs 5-7): complete disc, pentagonal 
shape, 15 mm in diameter; arms are smooth and almost 
cylindrical, at least three times the disc diameter, they 
taper smoothly from the mouth to the tips; made up of 35 
segments on average, four of them within the disc area.

Disc inter-brachial (interradial) space is covered by 
numerous, irregularly rounded small scales (DS) similar 
to the dorsal central disc; granulation not discernible; two 
bursal slits (BS) per interbrachial space; elongated and 
large genital plate (GEP) limited by a series of contiguous 
rectangular genital papillae (GP) against the edge of the 

bursal slit. Oral plate (OP) ovoidal, narrow and elongated 
as a grain of rice, appears as a continuation of the outward 
adoral shields (AOS); adoral shields stout and wide, 
slightly convex proximally; oral shield (OS) large (six-
seven times the disc radius) and rounded, not projecting 
beyond the end of the adoral shields. Jaw longer than wide, 
surrounded by a contiguous row of five-six tightly-fitting, 
rectangular plate-like oral papillae (OPA) on the edge of 
the oral plate; distalmost papillae located on the edge of the 
adoral shield are broader; teeth (T) triangular and strong. 
Distal end of the mouth opening with two strong scales 
of the second oral tentacle (TS2) within the mouth slit; 
ventral plate of the oral skeleton (VM) broad and short, 
roughly rectangular in shape; ventral arm plates (VAP) 
square trapezoidal, wider than long proximally and narrow 
and elongated distally; first ventral arm plate (VAP1) 
wider than long, with obtuse proximal angle and acute 
distal angle, lateral edges slightly concave and curved 
outwards for the tentacle pore, distal edge in contact with 
the following plate is more or less incurved. Following 
ventral arm plates slightly shorter and broader, broadly 
contiguous; separated by lateral arm plates over almost the 
entire length of the arms. Tentacle pores (TP) are large, 
tentacle scales not discernible. Lateral plates are stout, 
overall shape is elongated, taller than wide, with smooth 
distal edge, ornamentation of the outer surface and spine 
articulation not discernible, no arm spines observed.

Discussion - Ophiuroidea clade radiated extensively 
during the Mesozoic, with a significant diversification 
in the Early Triassic, but even more in the Jurassic time 
interval with almost 70 species (Thuy, unpublished data) 
making this period the best sampled in terms of ophiuroid 
remains.

Brittle star taxonomy is mainly based on the 
identification of skeletal characters. In this respect, the 
work of Matsumoto (1917) is noteworthy as it reviewed 
the entire class analyzing the ophiuroid phylogeny and 

Fig. 4 - Palaeocoma milleri (Philips, 1829) from the Early 
Sinemurian (Early Jurassic) of Mount Campo dei Fiori, Italy, 
MSNVI 044/017, ophiuroid (a) dorsal side oriented, proximal arm 
side details. Scale bar corresponds to 1 mm. Abbreviations: DAP, 
dorsal arm plate; LAP, lateral arm plate; RS, radial shield.

Fig. 5 - Palaeocoma milleri (Philips, 1829) from the Early 
Sinemurian (Early Jurassic) of Mount Campo dei Fiori, Italy, 
MSNVI 044/017, ophiuroid (b) ventral side oriented. Scale bar 
corresponds to 10 mm.
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emending the previous anatomical study of Lyman (1882). 
Matsumoto’s work is still used as a reference but more 
recently Smith et al. (1995) combined morphological 
data with a molecular approach to enable a more secure 
foundation on the phylogenetic relationship. For the 
morphological analysis, they built a data matrix with 43 
morphological characters.

Observation of the external skeletal characters of 
specimen MSNVI 044/017 with respect to the characters 
used by Smith et al. (1995), the following score sequence 
was found: 12121?22?00100100011030002?0???1000??
0110000. It suggests assignment to the Ophiodermatidae. 
This family originated during the Mesozoic diversification 
of the crown group Ophiuroidea, and according with 
the recent work of O’Hara et al. (2014) Ophiuroidea 
phylogeny based on transcriptome evidence, shed a new 
light on ophiuroid evolution and their taxonomy, refuting 
the traditional classification scheme based on a limited set 
of general skeletal characters. 

Phillips (1829) provided a sketch of Ophiura milleri, 
and introduced the species name but failed to give 
a description, d’Orbigny (1850) proposed the genus 
Palaeocoma and chose P. milleri as the type species. Wright 
(1866) provided a complete description of Ophioderma 
egertoni Broderip, 1837 as well as Ophioderma milleri 
Phillips, 1829 and Ophioderma gaveyi Wright, 1854, and 

concluded that they can be distinguished by the disc size 
and the tapering of the arms.

Hess (1960) emended and improved the diagnosis for 
Palaeocoma transferring Ophioderma escheri Herr, 1865, 
as well as O. egertoni and O. gaveyi to Palaeocoma and 
identifying their distinctive features in the morphology of 
the lateral arm plates and their spines. 

Later, Hess (1964) remarked that the distal margin 
of the lateral arm plates in Palaeocoma can be leaf like, 
a pointed spine or a smooth band. He proposed that 
the genus Palaeocoma should have only two species: 
P. milleri and P. escheri, distinguished by the different 
morphology of their lateral arm plates. Palaeocoma 
escheri is a Hettangian species with distinctive arm spines 
where adult individuals normally show five arm spine 
articulations on the distal edge of the proximal lateral arm 
plates (Thuy, 2005). Palaeocoma milleri is a Sinemurian 
and Pliensbachian species with inhomogeneous lateral arm 
plates subjected to significant variations for arrangement 
and number of arm spines (Thuy, 2005).

Moreover P. gaveyi and P. egertoni are just synonyms 
of P. milleri and cannot be considered separate species, 
as minor variations among these English Jura ophiuroids 
seems to be related to regional or facies differences. For 
what concern the specimens investigated in the current 
paper, if compared with Palaeocoma milleri illustrated 

Fig. 6 - Palaeocoma milleri (Philips, 1829) from the Early Sinemurian (Early Jurassic) of Mount Campo dei Fiori, Italy, MSNVI 044/017, 
ophiuroid (b) ventral side oriented, disc details. Scale bar corresponds to 1 mm.
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by Hess (1960), only minor morphological differences 
can be ascertained among them and might be due to 
intraspecific (and geographic) variation. This is also true 
for lateral arm plate variations of Palaeocoma milleri as 
already mentioned before that does not provide sufficient 
elements to justify the erection of a new species.

MSNVI 044/017 is fully compatible with the 
description of Hess (1960, 1964) diagnosed as follows: 
medium to large ophiuroid with long cylindrical high 
arms; radial shields almond shaped; dental papillae, large 
triangular teeth and numerous rectangular oral papillae, 
broader distally; distal end of mouth with two strong 
scales of the second oral tentacle; two bursal slits per 
interbrachial space, large interradial bursal plate with 
several contiguous rectangular bursal scales; dorsal arm 
plates wide hexagonal, pushing along almost the entire 
arm length; lateral arm plates with smooth distal edge. 

Therefore, according with the morphological characters 
here described, MSNVI 044/017 can be assigned to 
Palaeocoma milleri.

Remarks - Pinna (1985) already recorded Palaeocoma 
from Jurassic deposits of Osteno comparable both in age 
and strata (same Moltrasio limestone), but he just provided 
the number of specimens without any description, nor 
illustration and justification of the genus assignement. The 
material consists of 33 small specimens, the majority of 
them collected between 1964 and 1979 and housed in the 
Museo di Storia Naturale di Milano. 

While investigating the MSNM collections, I found 
a total of 51 ophiuroid individuals coming from Osteno 
and according to the inventory codes, neither the Ixxxxx 
nor the OSxxx series counted 31 specimens only. Some 
ophiuroids are not well preserved but, for the most part, 
they are complete and articulated. In particular, there are 
several samples with one arm leading (assumed as walking 
position) and a couple of specimens have all five arms 

bent in the same direction, indicating current direction 
before final burial. 

However, observing the morphological characters 
of these ophiuroids, several significant differences arise 
among the specimens (i.e., lateral arm plates outline, 
arm spines, tentacle pores, disc shape, etc.) suggesting 
the presence of a diverse assemblage rather than a single 
brittle star species, with only some specimens resembling 
Palaeocoma. However, as its distinctive character cannot 
be identified, a secure assignment is not possible.

Due to the unfavourable preservation of the specimens, 
they cannot be determined at higher level (Jaselli, 2014) 
and should be considered incertae sedis Ophiuroidea.

PALAEOECOLOGY AND TAPHONOMY

Extant ophiuroids are widely distributed and adapted 
to several habitats and depths, with most of them living on 
the bottom of the sea floor (Stöhr et al., 2012). Brittle stars 
use different feeding strategies (Stöhr et al., 2012) and we 
could mainly differentiate between suspension feeders 
and benthic predators. The former are usually forms with 
robust spines and the latter with short adpressed arm 
spines (Hess & Meyer, 2008). Extant tropical species 
like Ophioderma are benthic predators and scavengers 
(Warner, 1982) and show the same short spines (where 
present) than Palaeocoma. 

Palaeocoma is an extinct genus of ophiuroids, but it 
can be related with the extant families Ophiolepididae, 
Ophiodermatidae and Ophiocomidae (Hess, 1960). 
Aronson (1991) in his study about sublethal arm damage 
in ophiuroids, compared the tropical extant Ophioderma 
brevispinum Say, 1825, and Ophioderma appressum Say, 
1825, with Jurassic fossils of Palaeocoma milleri and 
?Ophioderma tenuibrachiata Forbes, 1843 suggesting that 
they both lived in warm shallow water environments and 
probably shared the same feeding ecology.

From a taphonomic perspective, completeness, 
articulation and good preservation of the specimens 
studied herein suggest a quick burial of these individuals. 
The sudden burial prevented these organisms from the 
rapid decay and the disarticulation of arms and other 
skeletal parts. In shallow water environments, storm 
events are the most likely candidates for effective burial of 
the articulated brittle stars skeletons (Twitchett et al., 2005; 
Thuy et al., 2012) and according to this interpretation, 
ophiuroids were smothered by the sediment, in the place 
where they lived or immediately nearby.

CONCLUSION

The brittle star assemblage, catalogued with 
reference number MSNVI 044/017 and housed in the 
palaeontological collection of the Museo di Storia 
Naturale “Antonio Stoppani”, is represented by a light grey 
calcarenite rock block with the remains of two ophiuroid 
individuals preserved in place. Stratigraphically it comes 
from the Saltrio beds exposed on Eastern Mount Campo 
dei Fiori (VA) and dated to the Early Sinemurian. These 
individuals inhabited a warm shallow water environment 
affected by a progressive deepening of the basinal area. 

Fig. 7 - Palaeocoma milleri (Philips, 1829) from the Early 
Sinemurian (Early Jurassic) of Mount Campo dei Fiori, Italy, 
MSNVI 044/017, ophiuroid (b) ventral side oriented, mouth details. 
Scale bar corresponds to 1 mm. Abbreviations:  AOS, adoral shield; 
DS, disc scales; OP, oral plate; OPA, oral papillae; OS, oral shield; 
LAP, lateral arm plate; T, teeth; TP, tentacle pore; VAP1, first ventral 
arm plate; VAP, ventral arm plate.



Bollettino della Società Paleontologica Italiana, 54 (3), 2015194

According to the morphological characteristics of their 
skeletal elements, these ophiuroids were assigned to the 
species Palaeocoma milleri.
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