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ABSTRACT - A Lutetian (middle Eocene) crinoid assemblage from the Cava Boschetto outcrop, near the town of
Chiampo (Veneto, north-eastern Italy) comprises cups of Conocrinus veronensis, Lessinicrinus suessi, Pseudoconocrinus
elongatus, as well as columnals of Isocrinus archiaci. In addition, cups of three new genera (Chiampocrinus n. gen.,
Fabianicrinus n. gen. and Lessinicrinus n. gen.) are described, and an update of the systematics of conocrinids is
proposed, resulting in the introduction of one new superfamily (Conocrinoidea) and three new families (Conocrinidae
n. fam., Chiampocrinidae n. fam. and Paraconocrinidae n. fam.) and a redefinition of the genus Conocrinus. The present
assemblage differs from other Eocene faunas in Italy, especially in the presence of a greater number of species. Moreover,
a comparison with important Eocene assemblages from the Pyrenees (France, Spain) shows significant differences in
composition, because in the Pyrenees area the assemblages consist of a larger number of isocrinids and a smaller number

of conocrinids.
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1. INTRODUCTION

An Eocene crinoid assemblage from the collections
of the Museum of Geology and Palaeontology of the
University of Padua (MGP-PD) has been studied. This
material, comprising several cups, numerous columnals,
a few brachials and rare attachment discs, was collected
at a limestone quarry (Cava Boschetto) in the eastern
Lessini Mountains, not far from the town of Chiampo
(municipality of Vicenza) along the valley of the river
Chiampo (Veneto, north-eastern Italy; Fig. 1). Part of
this material (holopodids) has recently been published by
Manni and Pacioni (2021).

In general, dissociated crinoid ossicles are relatively
common in Cenozoic strata across northern Italy. In
particular, deposits in the Turin hills (Piedmont, north-
western Italy) and the Berici Mountains (Veneto, north-
eastern Italy) have yielded skeletal material of conocrinids
(columnals and cups), bourgueticrinids (columnals),
isocrinids (columnals), as well as cups and centrodorsals
of comatulids. These crinoids were first discovered and
studied in the 19th and first half of the 20* century by
several researchers, among whom were Michelotti (1847,
1861), Meneghini (1876), Schliiter (1878), Di Rovasenda

(1892), Noelli (1900), Oppenheim (1902), Sacco (1905),
Fabiani (1908, 1915), Pasotti (1929) and Albus (1930).
During the last two decades, new studies of Paleogene
crinoids from the Veneto region have been carried out
by Manni (2005), Merle and Roux (2018), Roux and
Giusberti (in Frisone et al., 2020) and Manni and Pacioni
(2021).

2. GEOLOGICAL SETTING

Cava Boschetto is a quarry near Chiampo, on the right
side of the valley of the river Chiampo (Fig. 1) in the
eastern Lessini Mountains. This locality has already been
referred to in the palaeontological literature, with records
of several genera and species of crabs (Beschin et al.,1994)
and holopodid crinoids (Manni and Pacioni, 2021).

The Lessini Mountains belong to the Southern Alps.
During the Paleocene, this area was divided into two
basins: an eastern and a western basin. The area of
the present-day Lessini Mountains, located in the
western basin, was largely characterized by wide-spread
deposition of shallow-water carbonates and intense
volcanic activity (Bassi et al., 2008; Nebelsick et al., 2005).
A carbonate platform, the Lessini Shelf developed; this
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Fig. 1 - Simplified map of the study area, showing the location of
the Cava Boschetto quarry (asterisk) and the valley of the river
Chiampo (from Manni and Pacioni, 2021). The inset maps show
Italy and the Veneto area (dot) in the north-east of the country.

was delimited in the north by land and was in existence
from the Paleocene to Oligocene (Papazzoni et al,
2014a, b). The crinoid specimens described herein were
recovered from a layer of ruditic tuffites of the “Calcari
Nummulitici” Formation. The age of this crinoid fauna
is Lutetian (Eocene) based on the presence of key index
taxa of the Nannotetrina fulgens-Sphenolithus radians
nannoplankton Zone (Beccaro et al., 2001). The layer
that yields crinoid remains appears to have formed in
the distal part of a high-energy carbonate ramp. For a
detailed discussion of the stratigraphical sequence at
the Cava Boschetto quarry, see Beccaro et al. (2001) and
Manni and Pacioni (2021).

3. EOCENE CRINOID FAUNAS FROM VENETO

Paleogene crinoids from Veneto were studied mostly
during the 19th and early 20th centuries. Among the
most important works are those by Meneghini (1876),
Schliiter (1878), Oppenheim (1902) and Fabiani (1908,
1915).

Meneghini (1876) described, but failed to illustrate,
several ossicles of isocrinids and bourgueticrinids from
some localities in Veneto, such as Mossano, Monte
Spilecco, Monte Berici, and Possagno, and he introduced
the following new species (in original nomenclature):
Pentacrinus guiscardii, P. pellegrinii, Conocrinus seguenzai
and Rhizocrinus? santagatai. In addition, he recorded
Pentacrinus  didactylus d'Orbigny, 1850, Conocrinus
pyriformis (von Miinster, in Goldfuss 1826-1833), C.
thorenti (d’Archiac, 1846), Bourgueticrinus? cornutus
(Schathéutl, 1854) and B.? didymus von Schauroth,
1855. Two years later, Schliiter (1878) studied a crinoid
fauna from Eocene rocks at Monte Spilecco, describing
two new species, Antedon italicus and Cyathidium

spileccense, as well as ossicles of Conocrinus thorenti, C.
cf. pyriformis, Pentacrinus sp.? and Rhizocrinus biforatus
(von Schlotheim, 1822).

Whenreviewing echinodermsfrom Veneto, Oppenheim
(1902) described and illustrated Conocrinus suessi
Munier-Chalmas, in Hébert and Munier-Chalmas, 1877,
and mentioned and/or described, without illustrating
these, the following crinoid species: Conocrinus didymus,
C. pyriformis, Tormocrinus veronensis, Holopus spileccensis
[sic], Antedon italicus, Pentacrinus diaboli Bayan, 1870, P
guiscardii and P. pellegrinii.

Fabiani (1908, 1915) studied the stratigraphy of
Cenozoic strata in Veneto and recorded several species
of crinoid from Eocene levels, in particular, Conocrinus
suessi, Holopus spileccense, Antedon italicus and
Pentacrinus diaboli from Spileccian (= Ypresian) strata;
Conocrinus didymus, Pentacrinus diaboli, P. guiscardii
and P, pellegrinii from Lutetian levels; Pentacrinus diaboli
and P subbasaltiformis Miller, 1821 from Auversian
(=Bartonian) rocks and Conocrinus pyriformis, C. didymus
and Pentacrinus didactylus from Priabonian levels.
Fabiani (1915) pointed out that crinoid fragments were
more frequent in lower and upper Eocene levels, but only
two genera predominated: Conocrinus and Pentacrinus.
In addition, Holopus and Antedon were also found, but
both comprised only a single species. The latter author
also believed crinoid-bearing strata had been deposited
in the deepest neritic zone.

Having studied crinoids in an old collection (Michelotti
Collection), Manni (2005) described specimens of
Conocrinus and Holopus from the Veneto region, while
Merle and Roux (2018) added a new genus, Eocenocrinus,
and data on columnals of Eocenocrinus bayani Merle and
Roux, 2018 and Eocenocrinus didymus, from Lutetian
and Priabonian levels, respectively, at different localities
in the Lessini Mountains.

Roux and Giusberti (in Frisone et al., 2020) mentioned
some ossicles of Eocene cyrtocrinids, rhizocrinids, and
isocrinids from the Cengio dellOrbo quarry, near the
town of Chiampo. Finally, Manni and Pacioni (2021)
described cups and brachials of Eocene holopodid genera
(Holopus and Cyathidium) from Cava Boschetto in the
Lessini Mountains.

In summary, Eocene crinoids from the Veneto
region belong to four different types: isocrinids,
bourgueticrinids, comatulids, and holopodids, the
first being the commonest. The rarest taxon is Holopus
spileccense, which appears to represent an endemic
species, with records exclusively from Eocene levels
(Manni and Pacioni, 2021).

4. SYSTEMATIC PALEONTOLOGY

The adjustments in the systematics of conocrinids
recently proposed by Roux et al. (2019) have been widely
adopted in the present paper, although some adaptations
are suggested here to differentiate better between the
various types of conocrinids. These adaptations basically
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involve the main characters of the cup, such as the type
of radial facets, the depth, and width of the ventral cavity,
the size of the basals compared to radials, as well as the
presence or absence of interradial processes. Columnal
types are not considered here, because it is difficult to
assign these to any cup-based genus or species and are
therefore considered not to be a reliable character in the
distinction of taxa. One new superfamily and three new
families are erected, namely Conocrinoidea n. superfam.,
Chiampocrinidae n. fam., Conocrinidae n. fam. and
Paraconocrinidae n. fam.

The material described in the present paper is housed
in the collections of the Museum of Geology and
Palaeontology of the University of Padua (MGP-PD) (A.
Lovato Collection).

Class Crinoidea Miller, 1821

Subclass Articulata von Zittel, 1879

Order Comatulida A.H. Clark, 1908

Suborder  Bourgueticrinina  Sieverts-Doreck, in
Ubaghs, 1953

Superfamily Conocrinoidea nov.

Etymology: From the genus Conocrinus d'Orbigny, 1850.

Diagnosis: ~ Small ~ bourgueticrinids ~ with  cups
characterized by five radial and five basal plates. Radial
facets are small to moderately wide, separated from each
other by interradial projections. Sutures between plates
are not very evident.

Families  included: ~ Chiampocrinidae n. fam,
Conocrinidae n. fam. and Paraconocrinidae n. fam.

Remarks: In this new superfamily are placed all
conocrinid crinoids with interradial projections, the
presence of which easily differentiates conocrinids from
rhizocrinids. In addition, their presence means that
conocrinids have smaller, proximally non-contacting
arms. In contrast, rhizocrinids, which have interradial
ridges, and larger radial facets, but lack processes, on
average have wider arms that are in contact proximally.

Family Chiampocrinidae nov.

Etymology: From the genus Chiampocrinus nov. (see
below).

Diagnosis: Small conocrinids with low basals and
taller radials. Radial facets are very narrow and oblong,
separated by low and narrow interradial projections. The
ventral cavity is very wide and relatively deep. The dorsal
side of the cup is entirely occupied by the articular surface
of the stem. Brachial and columnals are unknown.

Remarks: The main distinguishing characters of this
family are the oblong and very narrow radial facets, the
small and low interradial projections, the poorly visible
sutures between basals and radials, the latter being taller
than the former, and the very wide and deep ventral
cavity.

Discussion: See below.

Genera included: Only Chiampocrinus n. gen.

Chiampocrinus gen. nov.

Etymology: From Chiampo Valley, the most important
geographical structure near the Cava Boschetto quarry
(Fig. 1).

Type species: Chiampocrinus lobatus n. gen., n. sp.

Diagnosis: Small, semi-conical cups with basal and
radial circlets. Basals are sturdy and low; radials are tall,
thin on top, and sturdy below; sutures between basals
and radials are not always well evident. Ventral cavity is
quite large and deep. Radial facets are quite narrow and
oblong, occupying the entire upper surface of each radial.
Interradial projections are low and narrow. The lower side
of the cup is small, circular, and entirely occupied by an
articular surface for the stem.

Remarks: The main distinguishing features of this new
genus are the robust basals, thin radials (in the upper
part), the narrow and oblong radial facets, a quite large
ventral cavity, and the bottom of the ventral cavity deep
within the radial circlet.

Discussion: At first sight, cups of Chiampocrinus n.
gen. are closely similar to those of Dadocrinus von
Meyer, 1847, Neodadocrinus Manni and Nicosia, 1990,
Sacariacrinus Nicosia, 1991, Plicatocrinus von Miinster,
1839 and Bathycrinus Thomson, 1872. In fact, cups of
all these genera are small and have thin radial plates.
However, those of Chiampocrinus n. gen. differ from cups
of Dadocrinus and Neodadocrinus mainly because of their
robust basals. Furthermore, cups of Chiampocrinus n. gen.
can be distinguished from those of Dadocrinus because
they lack infrabasals; from those of Neodadocrinus and
Sacariacrinus mainly because of their narrower radial
facets; from those of Plicatocrinus on account of smaller
interradial projections and of the ventral morphology of
the radials. Finally, Chiampocrinus n. gen. differs from
Bathycrinus in having narrower radial facets and a larger
and deeper ventral cavity. Moreover, this new genus can
be differentiated from the others in having the bottom of
the ventral cavity within the lower part of the radial circle.

It has been quite difficult to determine the systematic
position of Chiampocrinus n. gen. As far as the order is
concerned, the type of radial facets (similar to those of
cotyledermatids) and the size and depth of the ventral
cavity, might have been allied with the Cyrtocrinida.
However, there are no columnals of cyrtocrinid type
in the present fauna. In view of its large ventral cavity,
Chiampocrinus n. gen. might also have been placed
in the Millericrinida, but the radial facets are utterly
different. The new genus cannot be assigned to the family
Bourgueticrinidae de Loriol, 1882 either, because the
radial facets are very much narrower, and the ventral
cavity is too wide and deep. In addition, Chiampocrinus
n. gen. differs from genera belonging to the families
Hyocrinidae Carpenter, 1884 and Bathycrinidae Bather,
1899 in having a very deep ventral cavity and much
narrower and oblong radial facets.

Cups of the present new genus (and family) differ from
those of the Conocrinidae n. fam., Paraconocrinidae
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n. fam. and Rhizocrinidae in having narrower radial
facets and a deeper, wide ventral cavity. Taken together,
these characters are not shared with any other Cenozoic
crinoid, so that the erection of a new genus and family are
warranted.

Stratigraphical and geographical distribution: Lutetian
(Eocene) of north-eastern Italy.

Species included: Chiampocrinus lobatus n. gen., n. sp.
and C. conicus n. gen., n. sp.

Chiampocrinus lobatus n. gen., n. sp. Figs. 2, 9A

Etymology: From Latin lobatus, meaning lobed, in
reference to the swollen basals.

Type material: Holotype is MPG-PD 32439; 47
additional cups (MPG-PD 32440-32446), plus MPG-PD
32447 (collected by S. Manfrin) are paratypes.

Type locality: Cava Boschetto, near Chiampo
(municipality of Vicenza, Veneto, north-eastern Italy).

Type level: Lutetian (Eocene).

Diagnosis: Small, semi-conical cups with basal and
radial circlets. Basals are sturdy and low; radials are tall,
thin the top, and sturdy below; sutures between basals
and radials are not always well evident. The ventral cavity
is quite large and deep, its floor being in the lower part
of the radial circlet. Radial facets are quite narrow and
oblong, occupying the entire upper surface of each radial.
Interradial projections are low and narrow. The lower side
of the cup is circular and small and entirely occupied by
an articular surface for the stem.

Description: Cups, with a subcircular to the pentagonal
cross-section, are characterized by an inverted subconical
shape and relatively small size, consisting of a circlet of
swollen basals that is distinct from that of the radials
which are flared at the top. The five basals are quite lobed
and swollen, while the five radials are only slightly convex
and significantly taller than the basals. The outer surface
is smooth, with rather poorly expressed sutures, whole
interradial projections are tiny and low.

Each basal is subpentagonal, very sturdy, yet low, the
boundary between two adjacent basals being slightly
depressed. The outer contour of the basal circlet is
markedly pentalobate. Each radial is tall and thin, yet
sturdy at the base and characterized by an inverted
pentagonal shape. The outer contour of the radial circlet
is subcircular, but occasionally five-lobed.

The radial facets occupy the entire upper edge of the
radials and are long, but quite narrow. The aboral surface
is tilted outwards, while the adoral surface slants inwards.
The ligament area, with a subtriangular shape, is small
and oblong, with a deep ligament pit. The axial canal lies
just behind the fulcral ridge, close to the ventral cavity.
Two muscle fossae, separated by a radial groove, are in
the upper part of the ventral cavity; they are subvertical,
narrow, and moderately deep. The interarticular ligament
fossae are not identifiable.

The ventral cavity is conical, very wide, and deep. The
walls are smooth; sutures between the radials cannot be

Fig. 2 - Isolated cups and radial circlets of Chiampocrinus lobatus
n. gen,, n. sp. A) MPG-PD 32442 (paratype), oblique view. B)
MPG-PD 32443 (paratype), oblique view, with a small basal
(pathological?). C) MPG-PD 32440 (paratype), oblique view,
with the bottom of the ventral cavity clearly seen. D) MPG-PD
32441 (paratype), basal view of the dissociated radial circlet, with
ventral ‘bulge. E1-E2) MPG-PD 32439 (holotype), in lateral and
ventral views, respectively. The scale bar equals 1 mm.

seen. Five very narrow radial grooves and five narrow
interradial ridges can be made out. Each radial groove is
the continuation, within the ventral cavity, of the groove
that separates the two muscle fossae of each radial facet. In
contrast, each ridge is the continuation of each projection
within the cavity. Both structures almost reach the center
of the ventral cavity. At that center, a tiny dome-shaped
bulge is occasionally visible.

The lower part of the cups, which are small and circular,
is entirely occupied by a shallow cylindrical cavity. In this
cavity, no articular elements supporting the stem are
visible. In the center sits a relatively wide axial canal.

Remarks: Chiampocrinus lobatus n. gen., n. sp. is the
commonest species at Cava Boschetto, being about six
times more frequently than other species and accounting
for about 50 percent of all crinoid cups recovered there.
Only bourgueticrinid columnals are more common.
Usually, specimens of this new species are quite well
preserved, but some are highly abraded. Only the smallest
elements of the radial facets are not clearly visible. For
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instance, the interarticular ligament fossae cannot be
identified; they probably are very small and oblong and
placed ventrally, behind the fulcral ridge. The basals are
usually very swollen and well distinguished from the
radials. One specimen (Fig. 2B) has a single, very small
basal (probably pathological). Radial and basal circlets
are probably not fused together, because the material
includes also isolated radial circlets (Fig. 2D). Of interest
is a central “bulge’, a small structure placed between the
basal and radial circlets whose function is unknown. This
bulge, characterized by five tiny canals (Fig. 2D), is a
complex structure; it might correspond to a small circlet
of vestigial infrabasal plates.

Discussion: Chiampocrinus lobatus n. gen., n. sp. differs
from C. conmicus n. gen., n. sp. (see below) in having
quite swollen basals and a basal circlet that is distinct
from the radial one. Roux and Giusberti (in Frisone et
al., 2020, p. 306) quoted but without showing “aboral
cups with globulous basals and flared radials belong
to yet undescribed” taxa, from the Cengio dellOrbo
quarry (Veneto, Italy), which appear to be like those of
Chiampocrinus lobatus n. gen., n. sp.

Chiampocrinus conicus n. gen., n. sp. Figs. 3, 9B

Etymology: In reference to the conical cup shape.

Type material: Holotype is MPG-PD 32448; 15
additional cups (MPG-PD 32449-32451) are paratypes.

Type locality: Cava Boschetto, near Chiampo
(municipality of Vicenza, Veneto, north-eastern Italy).

Type level: Lutetian (Eocene).

Diagnosis: Small, inverted conical cups with basal and
radial plates. Basals are low and not lobed; radials are tall,
thin at the top, and sturdy at the bottom. Sutures are not
distinct, or only slightly so. The ventral cavity is large and
deep. Radial facets are narrow and oblong, occupying
the entire upper surface of each radial. Low and narrow
interradial projections. The lower cup surface is circular
and small, entirely occupied by a cavity for the articular
surface of the stem.

Description: These cups, with a subcircular to the
pentagonal cross-section, are characterized by an inverted
and truncated conical shape, consisting of five basals and

Fig. 3 - Cups of Chiampocrinus conicus n. gen., 1. sp., in lateral view.
A) MPG-PD 32448 (holotype). B) MPG-PD 32449 (paratype).
The scale bar equals 1 mm.

five radials and with a smooth outer surface. The sutures
between the plates are only visible under favorable light.
The basal circlet usually is not distinct from the radial one,
having the same inclination. The interradial projections
are small and low.

Each basal plate is subpentagonal and very sturdy, yet
low, the outer contour of the basal circlet being slightly
pentalobate to circular. Each radial plate is pentagonal in
shape, slightly taller than basal, and thin, yet sturdy, at
the bottom. The outer contour of the radial circle is sub-
circular.

The radial facets occupy the entire upper edge of the
radials and are long, but very narrow. The aboral surface
is tilted outwards, while the adoral surface is slightly tilted
inwards. The ligament area, which is subcrescentic, is also
very small with a deep ligament pit. The axial canal is just
behind the fulcral ridge. Two muscle fossae, separated by
a radial groove, are placed centrally in the upper part of
the ventral cavity; these are relatively small, sub-vertical,
and not deep. The interarticular ligament pits are not
visible.

The ventral cavity is conical, very large, and deep. The
walls are smooth and sutures between the radial plates are
not visible. Five narrow radial grooves and five narrow
interradial ridges can be observed. Each of the other
radial grooves is the continuation, within the ventral
cavity, of the groove that separates the two muscle fossae
of each radial facet. Each ridge is, on the other hand, the
continuation of each projection within the cavity. Both
structures almost reach the center of the ventral cavity,
the bottom of which is the lower part of the radial circlet.
The lower surface of the cups is very small and circular
and entirely occupied by a shallow circular cavity. In this
cavity, no articular elements supporting the stem are
visible. In the center, a relatively wide axial canal is seen.

Remarks: Most specimens of this new species are quite
well preserved, but some are slightly abraded. The main
distinguishing feature of this new species is the basal
circlet which is not distinct from the radial one because
basals are not swollen.

Discussion: The external morphology of cups of the
present species is similar to that of some individuals of
Monachocrinus A.H. Clark, 1917, but the radial facets
are much thinner and the ventral cavity is quite large and
deeper in the former.

Specimens of C. conicus n. gen., n. sp. are close to
Cherbonniericrinus requiensis Roux, Martinez, and
Vizcaino, 2021, especially in reference to their conical
shape. However, unlike these, they have oblong, much
narrower radial facets and low interradial projections.

Family Conocrinidae nov.

Etymology: From the genus Conocrinus d’Orbigny,
1850.

Diagnosis: Cups are small and characterized by five tall
basals and five lower radials with interradial projections;
sutures are not always visible. Proximal usually missing.
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Radial facets are small, separated by well-developed
interradial projections. The ventral cavity is large to
small and shallow to deep. Columnals with different
morphologies along the same stem; distal ones with
synarthries, proximal ones with synostoses. Stem with
radicular cirri for anchorage.

Remarks: The main characters of cups of this genus are
the small radial facets between interradial projections, the
sutures between plates that are only poorly visible, the tall
basals and lower radials, and the presence of moderately
tall interradial projections.

Discussion: Species belonging to this new family differ
from those of all other families of Cenozoic crinoids in
having much smaller radial facets and taller interradial
projections. The presence of very small radial facets
and well-developed interradial projections denotes that
these crinoids had relatively thin arms that were clearly
separated from each other proximally.

Genera included: Conocrinus and Fabianicrinus n. gen.

Genus Conocrinus d'Orbigny, 1850 herein emended

Type species: Bourgueticrinus thorenti dArchiac, 1846.

Emended diagnosis: Crinoids with small to moderately
large cups, characterized by tall basals and lower
radials; the boundary between two adjacent plates is
never depressed; sutures not always visible. Small radial
facets between moderately tall interradial projections of
subcircular cross-section. Interradial ribs are often visible.
Moderately large to small ventral cavity. The lower side of
the cup is narrow and entirely occupied by an articular
surface supporting the stem.

Remarks: The main characters of the cups of this
genus are the small radial facets that are placed between
interradial projections, the sutures between the plates
that are not clearly visible, the tall basals, and the presence
of tall interradial projections with a subcircular cross-
section.

Stratigraphical and geographical distribution: Eocene of
Crimea, France, and Italy.

Species included: Conocrinus archiaci Roux, 1978a, C.
cahuzaci Roux, Eléaume and Améziane, 2019, C. thorenti
and C. veronensis.

Conocrinus veronensis (Jaekel, 1891), Figs. 4, 9C

1891 Tormocrinus veronensis Jaekel, p. 657, pl. 42, fig. 6.

1978 Conocrinus thorenti (d’Archiac) - Wienberg
Rasmussen, p. T844, text-fig. 567/3A-3B.

1982 Conocrinus cf. veronensis Jaekel - Klikushin, p.
823, text-fig. 8B.

Material: Seven cups (MPG-PD 32468-32471).

Description: Large cups, characterized by long,
thorn-shaped interradial projections. Cup shape varies
from inverted conical to fusiform; contour varies
from pentagonal to circular. Basals tall; radials much
lower. Deformations in the contour of basals are also

visible. Sutures are just visible in a favorable light; no
ornamentation. Interradial projections are long and tilted
outwards; subcircular in cross-section. The ventral cavity
is conical, relatively large, and shallow. Radial facets,
placed between interradial projections, are small and
subcircular. Clearly visible articular elements are wide,
crescentic ligament fossa with a deep ligament pit, axial
canal, and two relatively large subcircular muscle fossae,
separated by a radial groove. Interarticular ligament
fossae are not clearly visible. The lower side of the cup is
small and characterized by a very small circular cavity for
the stem: no articular elements are visible, except for the
axial canal.

Remarks:  Conocrinus  veronensis is the largest
conocrinid species on record. All specimens studied
here have long and stout interradial projections and
almost all are abraded, explaining why some features,
such as articular elements of radial facets, are not clearly
identifiable. Interradial projections usually are abraded or
broken (Fig. 4A, 4B); interradial ribs are not seen.

Discussion: In the crinoid literature, doubts have been
expressed over the systematic assignment of crinoid
cups of this type. Jaekel (1891) described cups that were
characterized by “Zapfen” (= cone) as Tormocrinus
veronensis; this was considered a valid species by Biese and
Sieverts-Doreck (1939). However, Wienberg Rasmussen
(1978) interpreted Jaekel’s specimen as an “old specimen”

Fig. 4 - Cups of Conocrinus veronensis (Jaekel) with the broken
interradial process. A1-A2) MPG-PD 32468, in ventral and lateral
views, respectively. A3) colony of cribrimorph (cheilostome)
bryozoans encrusting one interradial projection (MPG-PD 32468).
B) MPG-PD 32469, in lateral view. The scale bar equals 1 mm.
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of C. thorenti. Lately, Manni (2005) and Roux et al. (2019)
considered T. veronensis to be a valid species but of the
genus Conocrinus.

Conocrinus archiaci and C. cahuzaci both resemble C.
veronensis; Roux (1978a, p.266) pointed outthat C. archiaci
“présente de fortes affinités avec C. veronensis”. Klikushin
(1982), while describing a cup of C. cf. veronensis from
Eocene strata in Crimea, remarked that C. archiaci and
C. veronensis were almost similar. Conocrinus archiaci
would seem to differ from C. veronensis especially in
the presence of interradial ribs and from Conocrinus
cahuzaci in the “abrupt enlargement of cup diameter at
the level of basal/radial transition” (Roux et al., 2019,
p. 77). The specimen that Klikushin (1982) recorded as
Conocrinus cf. C. veronensis is here considered to belong
to C. veronensis.

Stratigraphical and geographical distribution: Eocene of
Crimea and Italy.

Genus Fabianicrinus nov.

Type species: Fabianicrinus fusus n. gen., n. sp.

Etymology: In honour of Ramiro Fabiani (1879-1954),
who studied the geology and palaeontology of the
territory of Vicenza.

Diagnosis: Small crinoids with cups consisting of five
tall basals and five lower radials; basals much taller than
radials, but sutures not visible or not clearly so. Radial
facets occupy a small space between two interradial
projections; projections are low, subtrapezoidal in cross-
section, with a wide base and flat ventral side. The ventral
cavity is moderately deep and relatively small. The lower
side of the cup is small and entirely occupied by an
articular surface supporting the stem.

Remarks: The main characters of cups of this new genus
are the small radial facets placed between interradial
projections, the poorly visible sutures between plates, the
much taller basals, in comparison with radials and the
low and wide interradial projections with subtriangular
dorsal contour.

Discussion: This new genus is erected to aid in better
differentiation of conocrinids. Thus, crinoids with
squat and moderately tall interradial projections with
a subcircular cross contour are assigned to Conocrinus,
while those with lower and wide interradial projections
with a subtrapezoidal cross contour are here placed in
Fabianicrinus n. gen. The use of interradial projections for
crinoid distinction is not new. Phyllocrinids (Cyrtocrinida
of Mesozoic age), are divided into two genera on the basis
of the size and shape of their interradial projections.
Phyllocrinus d'Orbigny, 1850 and Apsidocrinus Jaekel,
1907 are, in fact, closely similar having the same type
of radial facet, but interradial projections that differ in
shape, height, and width. Phyllocrinus has low projections,
Apsidocrinus taller and stout ones. Fabianicrinus n.
gen. differs from Paraconocrinus Roux, Eléaume and
Améziane, 2019 and Pseudoconocrinus Roux, Eléaume
and Améziane, 2019, especially in the significantly

smaller radial facets.

Stratigraphical and geographical distribution: Eocene of
Crimea, France, and Italy.

Species included: Fabianicrinus cazioti (Valette, 1924),
E duperrieri (Roux, 1978a) and E vogdti (Weber, 1949).

Fabianicrinus fusus n. gen., n. sp., Figs. 5, 9D1-D2
1929 Conocrinus pyriformis (von Miinster) - Pasotti, p.
72,pl 1, fig. 2.

Etymology: From Latin fusus, meaning spindle, in
reference to cup shape.

Type material: Holotype is MPG-PD 32452; fourteen
additional cups (MPG-PD 32453-32455) are paratypes.

Type locality: Cava Boschetto, near Chiampo
(municipality of Vicenza, Veneto, north-eastern Italy).

Type level: Lutetian (Eocene).

Description: Cups, consisting of five tall basals and five
lower radials of this species are small, fusiform, and with
low interradial projections; the outer surface is smooth,
and sutures between plates are visible only under favorable
light. The upper edge of each radial plate is characterized
by an articular radial facet and two interradial projections;
facets are subcircular, very small, and placed between two
interradial projections. In each facet, the aboral surface
tilted outwards; the adoral surface slightly tilted inwards.
The ligament fossa is crescentic and wide, with a deep
ligament pit. Axial canal clearly visible behind fulcral
ridge. Muscle fossae are small and suboval but clearly
visible. The radial groove separates two muscle fossae of
the same facet and descends into the ventral cavity.

Interradial projections are wide, low, moderately
narrow, and slightly ventrally developed, trapezoidal
in transverse section, with the dorsal side convex and
ventral side slightly concave. The lower side is relatively
wide. The ventral cavity is moderately wide, subconical to
subcylindrical, and not very deep.

The lower part of the cups is circular and very small,
entirely occupied by a shallow subcylindrical cavity
where the articular surface supports the stem and central
axial canal; no articular elements are seen.

Fig. 5 - Fabianicrinus fusus n. gen., n. sp., cups. A) MPG-PD
32452 (holotype), in lateral view. B) MPG-PD 32454 (paratype),
in ventral view. C) MPG-PD 32453 (paratype), in lateral view.
Scale bar equals 1 mm.
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Remarks: These specimens are quite well preserved,
but elements of the radial facets are not clearly visible.
The sutures between the plates are rarely perceptible; no
interradial ribs. The ventral cavity is moderately wide
and not very deep; but, as already pointed out by Pasotti
(1929) for some Conocrinus of Eocene age, the smallest
cups have a wider ventral cavity. The bottom of the ventral
cavity is rarely visible because the cavity is either matrix
filled or has adnate bryozoans or is partially eroded. In
some specimens, the adoral side is not visible because of
overgrowth by bryozoans.

MPG-PD 32453 probably possesses a proximale. In
this particular cup, the basals are not very tall, and the
proximale is slightly taller than the basals (Figs. 5C, 9D1);
it is difficult to be certain whether or not this is a rare
case or is typical of mature individuals. More material is
needed to determine this.

Discussion: This new species is notrare; it differs from the
other three species of the genus, especially in the presence
of very small radial facets that are separated by large, yet
low interradial projections. It can be distinguished from
Conocrinus veronensis and C. thorenti in the wider and
lower interradial projections; from Lessinicrinus suessi
(see below) in the shape and size of the basals and in the
smaller radial facets; from Pseudoconocrinus elongatus
(see below) in the smaller radial facets and a different
general morphology (mainly pyriform). Moreover,
this new species also resembles Fabianicrinus cazioti, E
duperrieri, F. vogdti, Paraconocrinus handiaensis (Roux,
1978a), and P. pyriformis (von Minster, in Goldfuss
1826-1833). However, Paraconocrinus handiaensis and
P. pyriformis have oblong radial facets and interradial
projections with different morphology. Of the other
species, E cazioti has significantly taller interradial
projections, while in E duperrieri radial facets are placed
more ventrally and there are interradial ribs, and E vogdti
has wider radial facets.

Specimens identified by Pasotti (1929) as Conocrinus
pyriformis are here considered to belong to this new
species, on the basis of their small radial facets that are
separated by wide interradial projections.

Stratigraphical and geographical distribution: Eocene of
Piedmont and Veneto (north-western and north-eastern
Italy).

Family Paraconocrinidae nov.

Etymology: From the genus Paraconocrinus Roux,
Eléaume and Améziane, 2019.

Diagnosis: Cups are characterized by tall basals and
low radials; sutures between plates are not always visible.
Radial facets are moderately wide and large, separated by
low interradial projections. The ventral cavity is usually
wide and moderately deep. The lower side of the cup is
small and entirely occupied by a circular cavity for the
stem.

Remarks: Crinoids belonging to this new family differ
from chiampocrinids and conocrinids overall in the radial

facets which are wider, and from those of rhizocrinids
(Jaekel, 1894), especially in the presence of interradial
projections.

Genera included: Paraconocrinus only.

Family Rhizocrinidae Jaekel, 1894 (emend. Roux et al.,
2019)

Diagnosis: Crinoids with small cups characterized by
high basals and low radials; sutures between these are not
always visible. Wide, subhorizontal radial facets, separated
by interradial ridges; no real interradial projections. The
ventral cavity is usually small and not very deep; the cup
base is small and entirely occupied by an articular surface
for the stem.

Remarks: This family includes crinoids with wide and
subhorizontal radial facets, and interradial ridges are
present. The arms had to be robust because of the wide
radial facets.

Composition: To date, this family includes seven genera
[Carstenicrinus Roux, Eléaume and Améziane, 2019;
Cherbonniericrinus Roux, Eléaume and Améziane, 2019;
Democrinus Perrier, 1883; Gastecrinus Roux and Philippe,
2021 (sole specimen of this genus poorly preserved; not
assignable here firmly); Globulocrinus Roux, Martinez,
and Vizcaino, 2021; Pseudoconocrinus and Rhizocrinus
Sars, 1868], to which the new genus, Lessinicrinus n. gen.,
described below, is added.

Genus Lessinicrinus nov.

Etymology: From the Lessini Mountains of the Venetian
Prealps (north-eastern Italy).

Type species: Conocrinus suessi de Loriol, 1879.

Diagnosis: Small crinoids with low cups, consisting of
five basals and five radials, often of similar size. Sutures
poorly visible, or not at all. Radial facets occupying the
almost entire upper side of each radial, wide and mainly
ventrally developed. Low interradial ridges separating
radial facets. The ventral cavity is small and not deep. The
lower part of cups, not too wide, is entirely occupied by
an articular surface for the stem.

Remarks: The main characters of this new genus are low
cups, basals almost of the same height as radials, sutures
between them being poorly visible; wide radial facets,
interradial ridges between radial facets, as well as a small
ventral cavity.

These characters allow to differentiate this new genus
easily from all other conocrinids. In fact, Lessinicrinus
n. gen. differs from Democrinus, Paraconocrinus, and
Pseudoconocrinus in that its basals and radials are almost
of the same size. Some specimens described by Wienberg
Rasmussen (1961) as Monachocrinus? regnelli, albeit with
well-visible sutures, may belong to this new genus.

Crinoids assigned to this new genus, with wide radial
facets separated by thin interradial ridges, must have had
squat arms, with the proximal-most brachials probably in
contact with each other.
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peripheral edge

radial facet

Fig. 6 - Lessinicrinus suessi (de Loriol), cups. A) MPG-PD 32457,
in lateral view. B1-B2) MPG-PD 32456, in lateral and ventral
views, respectively. The scale bar equals 1 mm.

Stratigraphical and geographical distribution: Eocene of
France and northern Italy.

Speciesincluded: Conocrinussuessiand Pseudoconocrinus
lavadensis Roux, Martinez and Vizcaino, 2021.

Lessinicrinus suessi (de Loriol, 1879), Figs. 6, 9E

1879 Conocrinus suessi (Munier-Chalmas, 1877); de
Loriol, p. 191, pl. 19, figs 33-34.

Material: Five cups (MPG-PD 32456-32459).

Description: The cups are small, sturdy, low and bowl-
shaped. In some specimens, the axis of the cup is slightly
oblique. The outer surface is smooth, while sutures
between the plates are usually visible. Basals and radials
have a pentagonal contour and are robust. In some
specimens, the basals are slightly lower than the radials,
while in others these are almost of the same height. The
upper edge of the cup is wavy due to the presence of ‘false’
interradial projections.

The upper edge of each radial plate is almost entirely
occupied by a wide articular facet. The radial facets are
located inwards, behind a peripheral edge (Fig. 6B2).
These facets are well developed at the ventral level and
are separated from each other by low interradial ridges.
In each facet, the aboral surface is tilted outwards, while
the adoral surface is slightly tilted inwards. The ligament
fossa is crescent shaped and wide, with a deep ligament
pit. The axial canal is well evident near the fulcral ridge.
The muscle fossae, subrectangular, are wide and not too
deep. A radial groove separates the two muscle fossae of
the same facet. Between the muscle fossae and fulcral
ridge, there are two small, subtriangular interarticular
ligament fossae, not always clearly visible. In front of each
radial facet, there is a distinct peripheral edge.

The ventral cavity is small and shallow, its floor being
five lobed, with five narrow and evident radial grooves,
each of which ends in a radial hole. In the centre of the
cavity, there is a small central hole, not always visible. The

lower part of the cups, not too wide, is entirely occupied
by a moderately deep subcylindrical cavity where there is
a central axial canal and no articular elements are visible,
but the sutures between the basal plates are evident.

Remarks: The main distinctive characters of this species
include the presence of a distinct peripheral edge, in front
of each radial facet, basal and radial plates of almost the
same size, and radial facets separated from each other by
low interradial ridges. Usually, the cup axis is not oblique;
however, our material includes two cups that have such a
slightly oblique axis. All specimens here described have
weak and slightly raised sutures, and some are markedly
abraded.

Discussion: This species differs from L. lavadensis in
the flatter general morphology. On account of shape and
size, L. suessi might be considered to represent a juvenile
specimen of Paraconocrinus pyriformis. However, this
is not the case, because the smallest specimens (here
considered to reflect the juvenile stage) of P. pyriformis
have oblong cups and basals that are much taller than
radials. Moreover, the radial facets of L. suessi are much
wider.

Monachocrinus? regnelli is similar to L. suessi especially
as far as cup size, wide radial facets, and near-equally
high basals and radials are concerned. However, the
former has a clearly depressed boundary between the
plates, while L. suessi has a well-marked peripheral edge
and non-depressed boundary.

The validity of the present species has been debated on
numerous occasions. Munier-Chalmas (in Hébert and
Munier-Chalmas 1877) erected Bourgueticrinus suessi
without describing and illustrating cups, and thus it is
a nomen nudum. De Loriol (1879, PL. 19, Figs. 33-34)
described and figured this form, but did not compare
his material to those provided by Munier-Chalmas,
which is clear from what he wrote, “comme je ne puis pas
comparer des calices, il peut rester encore quelque doute
sur ma determination” (= as I cannot compare the cups,

Fig. 7 - Lessinicrinus minutus n. gen., n. sp., cups. A) MPG-
PD 32461 (paratype), in lateral view. B1-B2) MPG-PD 32460
(holotype), in ventral and lateral views, respectively. The scale
bar equals 1 mm.



there may still be some doubt about my determination)
(de Loriol, 1879, p. 192).

Oppenheim (1902, PL 9, Fig. 7) attributed to Conocrinus
suessi an elongated cup from the Ypresian of Monte
Spilecco, near Bolca (north-eastern Italy), pointing out a
remarkable similarity with Phyllocrinus (as noted above,
Phyllocrinus is a Middle Jurassic to Early Cretaceous
cyrtocrinid characterized by prominent interradial
projections and small radial facets).

Biese and Sieverts-Doreck (1939) did not consider
specimens studied by Munier-Chalmas to be valid.
Fabiani (1908, 1915) quoted the presence of Conocrinus
suessi in Eocene sedimentary rocks but did not provide
any descriptions or illustrations, while Roux et al. (2019,
p. 63) considered Oppenheim’s specimen to belong to
Conocrinus.

Cups referred by de Loriol (1879, PL. 19, Figs. 33-34) to
Conocrinus suessi are very similar to the material studied
here, although the specimen of his figure 33 differs in the
greater height of the cup. In view of its height and shape,
the specimen identified by Oppenheim as C. suessi is
probably a cup of C. thorenti.

According to Article 50.1.2 of the ICZN (1999) (“In the
case of original fixation of a type species by the deliberate
employment of a species-group name in the sense of a
previous misidentification, the person who deliberately
uses the misidentification is deemed to be the author of a
new specific name”), this species should be attributed to

Fig. 8 - Pseudoconocrinus elongatus (Roux), cups. A) MPG-PD
32464, mature specimen in lateral view. B) MPG-PD 32467, in
ventral view. C) MPG-PD32465, probable juvenile specimen in
lateral view. The scale bar equals 1 mm.

de Loriol.

Stratigraphical and geographical distribution: Eocene
of Switzerland (Weesen-Saint Gall) and Italy (Monte
Spilecco, Veneto).

Lessinicrinus minutus n. gen., n. sp., Figs. 7, 9F1-F2

Etymology: From Latin minutus, in reference to the
diminutive cup size.

Type material: MPG-PD 32460 is the holotype; the
other specimens (MPG-PD 32461-32463) are paratypes.

Type locality: Cava Boschetto, near Chiampo
(municipality of Vicenza, Veneto, north-eastern Italy).

Type level: Lutetian (Eocene).

Description: These cups are very small and conical to
funnel-shaped. The outer surface is smooth. The sutures
between the plates are usually not visible, or occasionally
under low-angle light. Generally, basals are slightly taller
than radials.

The upper edge of the cup is slightly wavy due to the
presence of interradial ridges; these are very low and tiny
and poorly developed at the ventral level. Two-thirds of
the upper edge of the cup are occupied by the articular
facets. In each facet, the aboral surface is subvertical or
tilted outwards, while the adoral surface is subhorizontal
or slightly tilted inwards. The ligament fossa is crescent-
shaped, moderately wide, and with a deep ligament pit.
The axial canal is almost behind the fulcral ridge. Laterally
to the axial canal, there are two flat and subrectangular
interarticular ligament fossae. The two muscle fossae
are subhorizontal to slightly inclined inwards; they are
wide, well developed at the ventral level, and separated
by a radial groove. The ventral cavity is moderately wide,
shallow, and star-shaped.

The lower part of the cups, which is small and circular,
is entirely occupied by a flat and shallow cavity, where
there is the articular surface of the stem with a clearly
visible central axial canal.

Remarks: These cups are quite well preserved. The
morphology of the basals and radials can be seen only
under favorable light conditions since the sutures are
usually not apparent. Rarely, the basals are taller than the
radials (Fig. 9F2). The ventral cavity is mainly shallow
and rarely deep. The interarticular ligament fossae are
usually not visible.

Discussion: The specimen identified by Wienberg
Rasmussen (1961, Pl 31, Fig. 9) as Democrinus gisleni
Wienberg Rasmussen, 1961 is similar to the material
of L. minutus n. gen., n. sp., but has a wider and deeper
ventral cavity. A cup of Democrinus simmsi Ciampaglio,
Donovan, and Weaver, 2007 (see Ciampaglio et al., 2007,
Fig. 3F) is also similar, but has higher muscular fossae.
Material assigned to Monachocrinus? gallicus Wienberg
Rasmussen, 1961 (see Wienberg Rasmussen, 1961, PL. 31,
Fig. 11) and Jagt (1999, PL 30, Figs. 4-13) is similar, but
cups of L. minutus n. gen., n. sp. has a more angular edge
between the basals and radials. Living specimens of M.
recuperatus (Perrier, 1885) are also close, but have a more
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Fig 9 - Reconstruction of cups of species studied herein, in lateral views. A) Chiampocrinus lobatus n. gen., n. sp. B) Chiampocrinus
conicus n. gen., n. sp. C) Conocrinus veronensis (Jaekel). D) Fabianicrinus fusus n. gen., n. sp.: D1) cup with proximale, basals and radials,
D2) cup with only basals and radials. E) Lessinicrinus suessi (de Loriol). F) Lessinicrinus minutus n. gen., n. sp.: F1) cup with basals and
radials of similar size, F2) cup with basals taller than radials. G) Pseudoconocrinus elongatus (Roux): G1, cup of juvenile specimen, G2)

cup of a mature specimen. The scale bar equals 1 mm.

oblong cup with clearly visible sutures.

As far as general morphology is concerned, the present
specimens of L. minutus n. gen., n. sp. recall cups of
Democrinus Perrier, 1883, Dunnicrinus Moore, 1967,
Monachocrinus A.H. Clark, 1917 and Pseudoconocrinus.
However, they differ from Democrinus in having basals
that are slightly taller than radials, from Dunnicrinus in
the muscular fossae that are ventrally tilted and not high,
from Monachocrinus in the angular border between basals
and radials and in unfused basals. Finally, conocrinids do
not appear to be related to these cups mainly on account
of their wider radial facets. Unfortunately, the ontogenetic
development of most Cenozoic crinoids is poorly known,
or not at all and, therefore, it is not possible to determine
beyond doubt whether these cups belong to juvenile or
adult specimens of other crinoids (Wienberg Rasmussen,
1961; Kjaer and Thomsen, 1999).

Eléaume and

Genus Pseudoconocrinus Roux,

Améziane, 2019

Type species: Conocrinus doncieuxi Roux, 1978b, by
original designation.

Diagnosis: Small cups with high basals and lower
radials; conical to elongated. Sutures are usually not
clearly visible. Radial facets are wide and well-developed
at the ventral level, often tilted outwards or subhorizontal.
Facets separated by raised interradial ridges. Muscle

fossae, are suboval and moderately deep, with a raised
ventral edge. No interradial projections. Ventral cavity is
shallow and small to moderately small. The lower cup side
is entirely occupied by the articular surface for a stem.

Remarks: The main characters that allow distinguish
this genus from the others here described include the
wide radial facets, the muscle fossae with a raised ventral
edge, the presence of interradial ridges, and the basals
that are much taller than the radials.

Stratigraphical and geographical distribution: Paleocene
of Denmark and Crimea; Eocene of France and northern
Italy.

Species included: Conocrinus doncieuxi Roux, 1978b,
Democrinus maximus Briinnich Nielsen, 1915 and
Conocrinus tauricus Klikushin, 1982.

Pseudoconocrinus elongatus (Roux, 1978a), Figs. 8,
9G1-G2

1978a Conocrinus elongatus Roux, p. 265, fig. 1C.

1982 Conocrinus cf. elongatus Roux - Klikushin, p. 823,
text-fig. 8A.

2018 Bourgueticrinus sp. - Zamora et al., p. 788, fig.
10G.

2019 ?Democrinus elongatus (Roux) - Roux et al., p. 66,
text-figs. 8G-J.

2021 ?Democrinus elongatus (Roux) - Roux et al., p.
226, text-fig. 8G-L.
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Material: Six cups (MPG-PD 32464-32467).

Description: The cups are oblong, subcylindrical to
slightly conical. The outer cup surface is smooth; the
sutures between the plates are not clearly visible. When
they are, these show an irregular pattern. The basals and
radials have a subpentagonal contour and are robust. The
basals are much taller than the radials. The radials are low,
their upper edge being entirely occupied by radial facets
that are separated by a low and narrow interradial ridge,
curved upwards by the inner edge of two adjacent radials.

Radial facets are large but narrow. In each facet,
the aboral surface is tilted outwards, while the adoral
surface is subhorizontal and slightly tilted inwards. The
ligament fossa, in the shape of a half moon, is wide
and has a relatively deep, central ligament pit. The axial
canal is slightly further back than the fulcral ridge and
is relatively wide. The interarticular ligament fossae are
not clearly visible. The muscle fossae are wide and deep,
with a low ventral border, a radial groove separating
two muscle fossae of the same facet. The ventral cavity
is moderately wide, not very deep, and with a steep wall.
Its bottom is moderately flat. The lower part of the cups
is entirely occupied by a small and shallow cavity. In the
center, there is an axial canal and no articular elements
are visible.

Remarks: The main character of this species is the
oblong cup. All specimens at hand are oblong, the largest
measuring 10 mm in length and 3.3 mm in width. Sutures
between the plates are visible only in a single specimen.
The available specimens are moderately abraded and/or
damaged, or partially encrusted with bryozoans. Small
cups have no dorsal cavity. The smallest individual
(MPG-PD 32465) (see Figs. 8C, 9G1) is considered to be
a juvenile on account of its very small size.

Discussion: ~ Pseudoconocrinus  elongatus  differs
from other crinoid species from Cava Boschetto in
being markedly oblong. It can be differentiated from
Lessinicrinus minutus n. gen., n. sp. in the taller basals.

Stratigraphical and geographical distribution: Ilerdian
(lower Eocene) of Fontcouverte (France) and La Puebla
de Roda (Spain); Bartonian (Eocene) of Biarritz (France);
upper Eocene of Crimea.

Bourgueticrinid columnals and holdfasts, Fig. 10

Material: Two hundred and ninety-three columnals
(MPG-PD 32475-32482).

Description: Rare columnals (Fig. 10A) with two
articular surfaces without evident articular elements
(synostosis) (MPG-PD 32475-32476) probably represent
proximal columnals. Others (Fig. 10B-C), also rare, have
two smooth articular surfaces, slightly concave and with
an insignificant fulcral ridge (cryptosynarthry?) (MPG-
PD 32477-32479).

The commonest columnals are barrel-shaped,
cylindrical, or flared. Occasionally, columnals have lateral
ramifications. In these branches, the articular surfaces
have no fulcral ridge. The two articular surfaces of

columnals are elliptical and concave and have a variable
orientation of their fulcral ridges. Each fulcral ridge
is moderately raised and narrow, with a rarely visible
crenularium. The ligament fossa is shallow to deep and
divided into two parts, often shaped as the figure 8. The
profile of each depression is subcircular to subelliptical.
Often, concentric lines can be observed within each
depression, which are growth lines.

Remarks: On account of ligamentary synarthries, these
columnals belong to the Bourgueticrinina. Determining
their family and/or generic assignment is difficult because
these columnals are rarely attached to their cups. In
addition, Cenozoic crinoids have a xenomorphic column,
which means that the same column could have dissimilar
columnals. The proximal column is called “proxistele’, the
middle part “mesistele” and the distal part “distele”. Each
of these parts is characterized by columnals with their
own morphology. Wienberg Rasmussen (1978, p. T844)
pointed out that, “indeterminable columnals of Tertiary
Bathycrinidae have been registered under different generic
names (Rhizocrinus, Conocrinus, and Bourgueticrinus)”
When analyzing the synarthries of bourgueticrinid
columnals, Roux (1977) identified four types: the
Bourgueticrinus-type,  Conocrinus-type, — Democrinus-
type and  Porphyrocrinus-type. Following studies
conducted by Donovan (1996) and Roux et al. (2019),
the Democrinus-type is considered to be a peramorphic
variation of the Conocrinus-type and, therefore, only

transverse ridge

Fig. 10 - Columnals of indeterminate bourgueticrinids. A) MPG-PD
32475, with synostosis. B-C) with cryptosynarthries: B) MPG-PD
32477, with a low profile. C) MPG-PD 32478, with tall profile. D)
MPG-PD 32474, branching cirri. E) MPG-PD 32472, encrusting
disc. The scale bar equals 1 mm.
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three types of columnal synarthry can be distinguished.
In the Bourgueticrinus-type, the areola is concave, and the
ligament pit is not clearly visible; in the Conocrinus-type,
the areola is partially occupied by a deep 8-shaped ligament
pit, while in the Porphyrocrinus-type, the whole areola is
occupied by a deep ligament pit, with a suspended fulcral
ridge. Here, only columnal types are briefly discussed and
these are not assigned to genus and/or species.

Holdfasts

In general, stalked crinoids (other than isocrinids)
cement to hard substrates by means of an encrusting disc
which may have a subcircular contour or small, root-like
digitations. Some crinoids, such as bourgueticrinids,
attach to the substrate by means of branching cirri or also
branching roots.

Branching cirri, Fig. 10D

Material: One specimen (MPG-PD 32474).

Description: A fragment of branched radicular cirrus
consists of six small elements of varying length attached
to each other. Each element is subcylindrical, oblong and
dorsally smooth. The branched element seems to be the
shorter element. The articular surfaces are almost flat
with a central circular axial canal. No articular elements
are visible (synostosis?).

Remarks: This fragment of branching cirrus may belong
either to bourgueticrinids or bathycrinids (Wienberg
Rasmussen, 1978; Hess, 2011b). Unfortunately, since it
is rare to find such elements, no further details can be
provided at this point.

Encrusting discs, Fig. 10E

Material: Three terminal discs (MPG-PD 32472-
32473).

Description: These are small basal expansions in the
shape of a disc, with an irregular contour due to short
digitations. The lower side is concave and has an irregular
surface. The upper part is slightly convex and supports a
cylindrical, stem-like structure, with the articular surface
for the distalmost columnal. The articular elements of
these surfaces are not evident. The axial canal is faintly
visible.

Remarks: These discs are not common. Unfortunately,
they are encrusted with bryozoans, which explains why
the articular surfaces for the distalmost columnals are
never visible.

Discussion: The presence of these discs poses a problem,
because, in general, Cenozoic crinoids lack such discs.
Cyrtocrinids have similar holdfasts; bourgueticrinids, in
contrast, usually have a root system. Unfortunately, the
articular surface of these holdfasts is not preserved, and
therefore it is quite difficult to determine the systematic
assignment of these holdfasts. One might assume an
unknown cyrtocrinid to have been present, but this is

only speculation at this point. In addition, the diameter
of the stem-like part is too large, and no cup studied here
has such a large articular surface for columnals.

Order Isocrinida Sieverts-Doreck, in Moore, Lalicker
and Fischer, 1952 (emend. Hess, 2011a)

Diagnosis: Crinoids with small cup (basals and radials),
long arms and long stem. Stem characterized by cirri, at
regular intervals along column. No holdfasts or encrusting
discs (except for Proisocrinus A.H. Clark, 1910). Arms are
slender and characterized by different types of brachials;
brachial articulations both muscular and non-muscular.

Remarks: The systematics of isocrinids has been widely
debated. In fact, there is no agreement among researchers
which characters should be used to classify them.
Klikushin (1979) used ligament pores, while Roux (1970,
1974) had earlier referred to microstructures found in
the articular surfaces of columnals. Other workers such
as Carpenter (1882), Wienberg Rasmussen (1978) and
Oji (1985) considered the type of articulation between
primibrachials 1 and 2 to be the most important. Recently,
Améziane et al. (2021) and Roux and Philippe (2021, p.
314) have considered the classification of the Isocrinida
proposed by Hess (2011 a) to be unsatisfactory in being
based on plesiomorphic characters without phylogenetic
significance.

Stratigraphical and geographical distribution: Middle
Triassic to Holocene, worldwide.

Family Isocrinidae Gislén, 1924
Subfamily Isocrininae Gislén, 1924
Genus Isocrinus von Meyer, 1836

Type species: Isocrinites pendulus von Meyer, 1836.

Diagnosis: Stem with pentangular, five lobed or circular
section. Internodals short; nodals larger than internodals,
with five cirrus sockets facing outwards. Columnal
articulation characterised by elliptical petals.

Stratigraphical and geographical distribution: Triassic to
Holocene; worldwide.

Isocrinus archiaci Pasotti, 1929, Fig. 11
1929 Isocrinus archiaci Pasotti, p. 80, pl. 2, figs. 12-15.

Material: Forty-three columnals; two of Type A (MPG-
PD 32483-32484), five of type B (MPG-PD 32485-32487)
and thirty-six of type C (MPG-PD 32487-32490).

Description: Small and rather low columnals with
circular, pentalobate, or star-shaped contours, with a
smooth external surface. One type of nodal (here referred
to as type A columnal) and two types of internodal (here
referred to as type B and type C) have been identified.

Type A (nodal) is relatively tall and characterized by a
symplexy and a cryptosymplexy; type B (internodal) also
has a symplexy and a cryptosymplexy; type C (internodal)
is relatively tall and characterized by two symplexies.
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Fig. 11 - Isocrinus archiaci Pasotti, columnals. A) MPG-PD 32486, cryptosymplexy of internodal. B) MPG-PD 32488, symplexy of
internodal. C) MPG-PD 32489, symplexy of internodal. D) MPG-PD 32483, nodal with cirrus socket in lateral view. E) MPG-PD
32485, internodal in lateral view. The scale bar equals 1 mm.

Type A (Fig. 11D) is very rare; it is of moderate
height and has lateral cirrus sockets. Its proximal side is
characterized by a pentagonal contour and a symplexy,
with a large crenularium consisting of five narrow petals.
Each petal consists of up to five oblique culmina. The first
two culmina of two adjacent petals are joined together to
form oval “sockets”. The floor of the petals is oblong and
depressed. The lumen of the axial canal is circular; the
perilumen is raised.

The distal side of type A has a star-shaped contour and
a cryptosymplexy, slightly concave and with very weak
crenulae, characterized by five petals. The cirrus sockets
are elliptical in shape. They are placed closer to the distal
part of the columnal. This articular surface is slightly
concave, with a raised transverse part. A central pore and
two lateral tubercles are visible within it.

Type B (Figs. 11A, E) is also rare. This type is similar
to type A but lacks lateral cirrus sockets. Its distal side is
pentagonal in shape and has a symplexy. The proximal
side has a star-shaped contour and a cryptosymplexy
(Fig. 11A), slightly concave and with very weak crenulae,
characterized by five petals. The lumen is circular.

Type Cis the most frequent type (Figs. 11B-C) found. Its
sides are characterized by a pentagonal or circular contour
and by a symplexy, characterized by a wide crenularium
consisting of five petals. Each petal has up to five oblique
crenulae. The first two crenulae of two adjacent petals are
joined together to form oval “sockets”. The floor of the
petals is oblong, thin, and depressed. The lumen of the
axial canal is circular; the perilumen is raised.

Remarks: The symplectial articulation of these

columnals features a crenularium the individual petals
of which have only three, rarely six, crenulae on either
side. Mature specimens (i.e., the largest columnals) have
a greater number of crenulae, up to seven, and narrow
areola. Cryptosymplexies always have a very weak
crenularium, usually not clearly visible.

Discussion: The largest specimens at hand are closely
similar to specimens described by Pasotti, whereas
the smallest differ from those described by that author
especially in the smaller number of crenulae and in the
very narrow petals. Moreover, these columnals are also
close to those described by Wienberg Rasmussen (1961,
Pl. 14, Figs. 3-4) as Nielsenicrinus fionicus (Briinnich
Nielsen, 1913), but have a narrower areola and usually
fewer crenulae; furthermore, each petal has a reduced
number of marginal crenulae.

A specimen of Nielsenicrinus sp., from the upper
Paleocene of Western Australia, described by Milner
(1989, Fig. 2), is also very similar to our specimens, but
the petals are larger.

Stratigraphical and geographical distribution: Eocene of
France and northern Italy.

5. CONCLUSIONS

New species of Eocene crinoids from Cava Boschetto
(north-eastern  Italy) described herein include
Chiampocrinus lobatus n. gen., n. sp., C. conicus n. gen.,
n. sp., Fabianicrinus fusus n. gen., n. sp. and Lessinicrinus
minutus n. gen., n. sp. Cups of Pseudoconocrinus elongatus,
Conocrinus veronensis and Lessinicrinus suessi have also
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been identified, as well as remains of holopodids (Manni
and Pacioni, 2021). Some crinoid cups are encrusted with
bryozoan cheilostoma cribrimorph colonies (Fig. 4A3).
This means that these crinoids were already dead and
disarticulated on the seafloor when they were encrusted
by the bryozoans.

Isocrinids represented include only Isocrinus archiaci.
The absence of comatulids and other types of isocrinid,
which are relatively common in Cenozoic strata elsewhere
in northern Italy, is worthy of note. The absence of
comatulids was also underlined by Pasotti (1929) for
Eocene strata of Gassino. The reason why no comatulid
remains are found has not yet been explained.

5.1. EOCENE FAUNAS COMPARISON

Prior to the present record, non-isocrinid Eocene
crinoids from strata in Italy included Conocrinus
thorenti, C. veronensis, C. rovasendai Pasotti, 1929,
Lessinicrinus  suessi, Paraconocrinus pyriformis, and
Holopus spileccense. The most important areas to yield
Eocene crinoids are the hills around Turin (Piedmont)
and the Berici Hills (Veneto), with the former area rich
in crinoids. Near the town of Gassino, deposits have
yielded merely three species of conocrinids (Conocrinus
thorenti, Paraconocrinus pyriformis, and C. rovasendai).
On the Berici Hills, Eocene levels have produced four
genera (Conocrinus, Lessinicrinus n. gen., Paraconocrinus,
and Holopus), with five species (Conocrinus thorenti, C.
veronensis, Lessinicrinus suessi, Paraconocrinus pyriformis,
and Holopus spileccense). Moreover, three isocrinids
have been described, namely Isselicrinus diaboli, I
subbasaltiformis, and Isocrinus archiaci.

The Cava Boschetto locality in Chiampo is
characterized by a well-differentiated fauna, comprising
eight genera with ten species. Five bourgueticrinoids
[Chiampocrinus n. gen. (two species), Conocrinus (one
species), Fabianicrinus n. gen. (one species), Lessinicrinus
n. gen. (two species), Pseudoconocrinus (one species)],
two cyrtocrinids (Holopus and Cyathidium) and one
isocrinid (Isocrinus). In short, Cava Boschetto has yielded
the most diverse non-isocrinid crinoid fauna of Eocene
age in northern Italy.

Elsewhere in Europe, and France in particular,
Cenozoic sedimentary rocks are rich in crinoids.
In particular, the Pyrenees area is characterised by
numerous localities with Eocene crinoids. Among
these, Biarritz and Miretrain are well known. Biarritz
(Pyrénées-Atlantiques, Aquitaine region, south-western
France) is the typical site of Conocrinus. dArchiac (1846,
1850), Rouault (1850) and Roux (1978a) described from
the upper Lutetian-Bartonian at this locality different
species of conocrinids such as Conocrinus archiaci, C.
duperrieri, C. thorenti, Globulocrinus globulosus (Roux,
1978a), Pseudoconocrinus elongatus and Paraconocrinus
handiaensis (= P. pyriformis?). Two species of isocrinid
have also been recorded: Isselicrinus didactylus and
Isocrinus (?) archiaci. Therefore, the outcrop of Biarritz
is characterised by seven genera with eight species (i.e.,

conocrinids with six species and isocrinids with two
species).

Roux et al. (2006) described from Lutetian to upper
middle Bartonian strata at Miretrain (near Angoumé,
Landes, Aquitaine region, south-western France),
several cups of Conocrinus archiaci, C. duperrieri and
Pseudoconocrinus elongatus, in addition to columnals of
Isselicrinus diaboli and Isselicrinus spp. and Cainocrinus
sp. Thus, the outcrop of Miretrain is characterized by four
genera with eight species (conocrinids with three species
and isocrinids with nine species).

The only genera that Biarritz, Miretrain, and Chiampo
have in common are Conocrinus and Pseudoconocrinus,
with only a single species found in all three areas,
namely Pseudoconocrinus elongatus. The isocrinid
fauna is different, as it consists of three different genera
(Cainocrinus Forbes, 1852, Isselicrinus Rovereto, 1914,
and Isocrinus), with no genus in common.

5.2. PALEOBATYMETRY

The different composition of these faunas might be
explained by several ecological factors, including water
depth. Unfortunately, it is very difficult to extrapolate
ecological data from Cava Boschetto. Fabiani (1915)
believed that the crinoid-bearing levels in Veneto
were deposited in the deepest neritic zone. P. Mietto
(University of Padua, pers. comm., April 2015) considers
these levels to have been laid down in deep waters, being
made up of ruditic basaltic tuffites (Beccaro et al., 2001).
However, these tuffites are not in situ, as gravitational
re-settlement events coming from an adjacent carbonate
ramp can be clearly observed. It should be considered
that these remains all belong to sessile benthic crinoids,
which underwent post-mortem transport. Therefore,
these crinoid species probably inhabited different
environments and should not be associated directly with
the Cava Boschetto depositional environment.

Living conocrinids live at depths between 300 and
2,070 meters (Roux and Montenat, 1977; Roux and
Plaziat, 1978) and are probably rheophobic, due to their
very delicate structure. As far as Miretrain is concerned,
Roux et al. (2006) assumed the depth at which the fossil
crinoid fauna had lived would have ranged from over 700
to about 1,000 meters during the middle Lutetian.

Modern holopodids live at depths of 200 to 900 meters
(Cherbonnier and Guille, 1972; Heinzeller et al.,1996)
and Holopus is considered near-rheophobic (Donovan
and Pawson, 2008, pag. 36).

In order to gauge the depth at which these crinoids
lived, their state of preservation has been analysed. Many
of the specimens studied here are moderately abraded,
probably as a result of transport, for which reason they
cannot be considered to represent in-situ biota.

As to holopodids, it should be noted that extant
holopodids cement their cup directly to hard substrates.
Since these cups are found detached from the original
substrates, it is likely that a high-energy event led to these
cups being detached (see Manni and Pacioni, 2021).
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Perhaps gravitational flows have violently detached the
holopodid cups from the substrate.

The abrasion of the specimens studied here is perhaps
due to the gravitational flows that occurred along the
carbonate ramp. During these flows, the crinoids rolled
and were therefore abraded. Increased abrasion could be
due to increased transport. But greater transport could
also depend on the position of the crinoids along the
ramp. The higher they lived, the greater the transport. It
can therefore be assumed that the more abraded crinoids
are those that lived at a shallower depth and, conversely,
the less abraded ones are those that lived at a greater
depth.

The cups of Conocrinus veronensisand Pseudoconocrinus
elongatus are considerably more damaged than the
others: it can therefore be assumed that these two species,
living in shallower marine waters, have undergone
greater transport than all the other species studied here.
Conversely, as the robust bourgueticrinid columnals are
slightly eroded, while those of Isocrinus are generally well
preserved, it can be assumed that perhaps they lived in
deeper waters.

In summary, the conocrinid and holopodids cups and
some of the columnals of the bourgueticrinids are more
abraded than the cups of Chiampocrinus n. gen. and the
columnals of the isocrinids.

By also analysing the articular facets of the crinoids
studied here, some interesting hypotheses can be drawn.

Chiampocrinus lobatus n. gen., n. sp., with very thin
articular surfaces of the arms, were probably unable
to survive in turbulent waters and thus were perhaps
rheophobic or nearly rheophobic. Pseudoconocrinus
and Lessinicrinus n. gen., having wider radial facets than
Chiampocrinus n. gen., perhaps could live in less calm
waters. Lessinicrinus suessi and L. minutus n. gen., n. sp.,
both having large radial facets, perhaps could have lived
in slightly turbulent waters, which is consistent with their
size. Conocrinus and Fabianicrinus n. gen., both of which
had tiny radial facets and thus delicate arms, were perhaps
could not live in turbulent waters. Finally, isocrinids and
large bourgueticrinids were perhaps able to live in slightly
more turbulent waters due to their larger size.

In summary, Chiampocrinus n. gen. and holopodids,
with delicate arms, perhaps preferred calm waters,
Conocrinus and Fabianicrinus n. gen., with slightly
more robust arms, perhaps slightly more turbulent
waters, while Pseudoconocrinus, Lessinicrinus n. gen. and
isocrinids, with more robust arms, perhaps turbulent
waters. Therefore, based on anatomical features of these
crinoids and on their state of preservation as well as
the lithological setting, it is assumed that Conocrinus,
Fabianicrinus n. gen., Chiampocrinus n. gen. and the
holopodids inhabited a ramp setting, at a depth probably
greater than 200 metres, below wave action. In contrast,
Pseudoconocrinus, Lessinicrinus n. gen. and Isocrinus, for
reasons mentioned above, could also have lived at shallow
depths.
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