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Faorina is closely related to Pericosmus L. Agassiz, 
in L. Agassiz & Desor, 1847. Since Pericosmus has been 
reported in the literature from the Miocene of Sardinia 
(Cotteau, 1895; Lambert, 1909; Comaschi Caria, 
1963, 1972) and from the Northern-Central Apennines 
(Manzoni, 1873, 1879, 1880; Mazzetti, 1879; Botto 
Micca, 1896; De Alessandri, 1897; Airaghi, 1899, 1901; 
Nelli, 1907; Stefanini, 1909), the fossil material originally 
attributed to this genus that was available to study in public 
collections has been examined. Part of the material turned 
out to bear the distinctive characters of Faorina, and is 
here reviewed.

GEOLOGICAL SETTING

Three main marine sedimentary cycles were described 
in Sardinia from the Oligocene-Miocene boundary to the 
early Messinian by Assorgia et al. (1997). The depositional 
sequences within each cycle, related to the Sardinian rift 
opening, were described in detail by Cherchi et al. (2008). 
The Sardinian Faorina-bearing deposits belong to the 
first Cenozoic cycle, represented in the study area by the 

INTRODUCTION

Faorina is an echinoid genus which has until now 
been considered to occur only in the Recent Indo-West 
Pacific area (Smith & Kroh, 2012). However, the Tertiary 
echinoid collection from Sardinia donated to the Museum 
Aquilegia of Cagliari by A. Maullu in 2011 bears a 
spatangoid with the distinctive characters of Faorina Gray, 
1851. The specimen was collected in the 1990s at Baraci, 
near Isili (Cagliari, Fig. 1), from Lower Miocene sediments 
belonging to the Arenarie di Serralonga (upper member 
of the Nurallao formation). Further research led one of 
the authors (P.S.) to collect additional specimens from the 
same site and from two other early Miocene Sardinian 
localities: Funtanazza, near Arbus (Medio Campidano 
Province) and Cameseda, near Ales (Oristano) (Fig. 1).

The analyzed specimens reveal unique characters to 
justify the erection of the new species F. maullui, herein 
described. The aim of this paper is also to discuss the 
validity of the morphological characters stated in the 
literature to distinguish the genus, based on previously 
unreported fossil material, and to update its geographical 
and stratigraphical distributions.
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ABSTRACT - A new species of the genus Faorina Gray, 1851 (Echinoidea, Pericosmidae) from the early Miocene of Sardinia, F. maullui 
sp. nov., is described. This is the first fossil evidence of Faorina and the first record from the Mediterranean area. The new species differs 
from the Recent F. chinensis Gray, 1851, so far considered to be the only valid species of the genus, in having a depressed test, with oblique 
posterior face and thinner margin, a different pathway of the peripetalous fasciole and larger periproct. The diagnostic characters stated 
in the literature to distinguish Faorina are discussed on the basis of the new material under study, and the meridoplacous structure in the 
interambulacrum 1 adorally is herein considered to be the only safe feature to distinguish Faorina from the closely related genus Pericosmus 
L. Agassiz, in L. Agassiz & Desor, 1847. Three species from the Miocene of Italy, originally attributed in the literature to the genus Pericosmus, 
are transferred into Faorina.

RIASSUNTO - [Prima segnalazione fossile del genere Faorina (Echinoidea, Pericosmidae)] - Viene descritta una nuova specie appartenente 
al genere Faorina Gray, 1851 sulla base di materiale proveniente da Baraci, presso Isili (Cagliari, Sardegna) da sedimenti del Burdigaliano 
inferiore riferibili alle Arenarie di Serralonga (membro superiore della formazione di Nurallao). Si tratta del primo ritrovamento fossile di 
questo genere e della prima segnalazione nell’area mediterranea. F. maullui sp. nov. si distingue da F. chinensis Gray, 1851, l’unica specie 
sinora nota di questo genere, per il guscio depresso, il margine sottile, la faccia posteriore obliqua e troncata, il periprocto sviluppato 
trasversalmente e il diverso andamento delle fasciole. Esemplari conspecifici vengono riconosciuti nel Langhiano inferiore della Formazione 
di Pantano (Emilia-Romagna) e della Formazione di Monte Fumaiolo (Repubblica di San Marino). Faorina sp. B proveniente da depositi 
appartenenti alle Arenarie di Serralonga affioranti presso Funtanazza (Arbus, Sardegna) viene lasciata in nomenclatura aperta, essendo 
rappresentata da un solo esemplare, privo di alcuni particolari morfologici. Faorina sp. B si distingue da F. maullui sp. nov. per la forma più 
allungata del guscio, e differisce dalla specie tipo, F. chinensis, per la forma meno rigonfia e per il margine più sottile. Tre specie del Miocene 
italiano originariamente attribuite al genere Pericosmus L. Agassiz, in L. Agassiz & Desor, 1847 vengono trasferite nel genere Faorina, in 
base al riesame dei rispettivi olotipi: F. callosa (Manzoni, 1879), F. lovisatoi (Lambert, 1909) e F. oppenheimi (Lambert, 1909). La validità 
e le relazioni tassonomiche di queste due ultime specie dovranno essere riviste sulla base di campionature più consistenti, dal momento 
che sono fondate su esemplari unici che non permettono l’osservazione di tutti i particolari morfologici. F. callosa è invece una specie ben 
distinta per il guscio molto elevato, subconico, robusto e di notevole spessore, per i petali stretti e poco profondi e il periprocto tondeggiante.

La distribuzione geografica e stratigrafica del genere Faorina, sinora limitata all’attuale area indo-pacifica, viene estesa all’Aquitaniano-
Burdigaliano della Sardegna e al Langhiano inferiore dell’Emilia-Romagna e di  San Marino.
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Nurallao formation (see Barca et al., 2005). This formation 
consists of two members, the Duidduru member, made of 
coarse clastics from transitional (deltaic) environments, 
and of the overlying marine deposits of the Arenarie di 
Serralonga (proposed by Sowerbutts & Underhill, 1998), 
dated to the Aquitanian-early Burdigalian.

Baraci (Cagliari Province)
At Baraci (Fig. 1; 39°45’01.66” N, 9°10’05.66” E), a 

30 m thick sequence (Fig. 2), belonging to the Nurallao 
formation, was described by Stara et al. (2012). It crops out 
along the lower part of the hill (480-510 m a.s.l.) located 5 
km E-SE of the village, and is made of biogenic calcarenites 
and sandstones alternated with marls, belonging to the 
Arenarie di Serralonga, which overlay conglomerates 
of the Duidduru member. The sequence continues above 
(510-525 m a.s.l.) with marly arenites of the Marne di 
Gesturi (Cherchi, 1974; Cherchi et al., 2008), a formation 
dated to the late Burdigalian-middle Langhian (Funedda et 
al., in press). All deposits are almost horizontally disposed. 
An easily recognizable grey marly arenite, apparently 
poor in macrofossils, crops out just at the base of the hill, 
extending laterally for some 300 m. Immediately below 
this layer there is a fossiliferous bed (504 m a.s.l.), rich 
in echinoids, made of a grey fine-grained calcareous 
arenite. A. Maullu collected his specimen (the holotype 
of F. maullui sp. nov.) from this bed. Also the paratype 
was recently recovered by one of the authors (P.S.) at 
the same point. The Faorina-bearing layer belongs to 
the upper part of the Arenarie di Serralonga, dated to the 
late Aquitanian-early Burdigalian. An abundant fauna of 
echinoids accompanies Faorina, including spatangoids, 
schizasteroids, and echinolampadids, mainly represented 
by the genera Mariania, Spatangus, Aliaster, Schizaster, 
Pericosmus and Hypsoclypus (Stara et al., 2012).

Funtanazza (Medio Campidano Province)
The sequence cropping out at Funtanazza (Fig. 1, 

39°36’41.93” N,  8°27’59.67” E ) represents the distalmost 
marine facies of the Fossa di Funtanazza Basin. It 
consists of biocalcarenites with intercalated biohermal 

Fig. 1 - Location map of the localities in Italy that have yielded 
specimens of Faorina. 1: Baraci, near Isili (Cagliari), 2: Cameseda, 
near Ales (Oristano), 3: Funtanazza (Medio Campidano), 4: 
Republic of San Marino, 5: Sasso Marconi (Bologna).

Fig. 2 - Stratigraphic log of the studied Baraci section (Cagliari, 
Sardinia). 
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Lambert, 1909 are missing in the UNICA collections. 
They were most likely lost in 1943, according to Comaschi 
Caria (1972). Also the type material of P. pedemontanus 
De Alessandri, 1897 is wanting at the Museo Regionale 
di Storia Naturale of Torino (MTPL).

Most specimens described by Manzoni (1879, 1880) 
and Stefanini (1909) from the Miocene of the Bologna 
Province (Emilia-Romagna) were recorded from “Praduro 
e Sasso”, “Jano”, “San Leo” and “Poggiolo”. The main 
locality, “Praduro e Sasso”, is not reported in modern maps 
since it was renamed Sasso Marconi in 1938, in honor of 
the great Italian scientist. The other places consist of very 
small villages, which are close to each other and illustrated 
only in very low-scale maps. Therefore the locality from 
which Faorina was described from Emilia-Romagna is 
herein identified as Sasso Marconi.

ABBREVIATIONS AND CONVENTIONS

L, W and H: respectively length, width and height of the 
test; L1: distance from apical disc to anterior test margin; 
L2: length of anterior petals; L3: length of posterior petals; 
L4: distance from the anterior border of peristome to the 
anterior test margin; Wpc-Hpc: respectively width and 
height of periproct; Wps-Hps: respectively width and 
height of peristome; Lp-Wp: respectively length and width 
of the plastron (comprising sternal and episternal plates); 
Lst-Wst: respectively sternum length and width. IA: 
interambulacrum. All measurements are in millimeters; 
other dimensional parameters expressed as a percentage 
of test length.

Interambulacral plates numbered according to Loven’s 
system and shaded grey (Fig. 3c). Ambulacral zones 
unshaded. Formulas describing fasciole pathway follow 
Smith & Stockley (2005).

Systematic palaeontology follows Kroh & Smith 
(2010).

TAXONOMIC REMARKS

Faorina Gray, 1851 differs from Pericosmus L. 
Agassiz, in L. Agassiz & Desor, 1847 in having a 

limestones, tufites and conglomerates, deposited in 
littoral to circalittoral settings during the late Aquitanian-
early Burdigalian (Annino et al., 2000). Faorina sp. 
B was collected in a biocalcarenite belonging to the 
Unit E described by Assorgia et al. (1992), associated 
with abundant fragmented pectinids and rare echinoids 
(spatangoids, schizasteroids and cidaroids).

Faorina is present also in the Aquitanian marly 
sediments of Cameseda (Casula et al., 2001; Cherchi et 
al., 2008), near Ales (Oristano, Sardinia, Fig. 1), and in the 
upper part of the Pantano Formation (Emilia-Romagna) 
and the Fumaiolo Formation (Republic of San Marino, 
Fig. 1), both of them dated to the early Langhian (Amorosi, 
1992).

MATERIAL AND METHODS

The studied material consists of 50 specimens 
collected from the Early Miocene of Sardinia. All of 
them are preserved as complete tests, deprived of spines. 
Specimen numbers prefixed MAC.PL are housed in the 
Museo di Storia Naturale “Aquilegia” of Cagliari (MAC 
code). Miocene fossils originally attributed to the genus 
Pericosmus were examined at the: 1) Dipartimento di 
Scienze Chimiche e Geologiche, University of Cagliari 
(UNICA code), including the material belonging to the 
Lovisato’s Collection studied by Lambert (1909) and 
by Comaschi Caria (1972); 2) Museo di Paleontologia, 
University of Firenze (IGF code), including 21 specimens 
studied by Manzoni (1879, 1880), Nelli (1907) and 
Stefanini (1909); 3) Dipartimento di Scienze Chimiche 
e Geologiche, University of Modena and Reggio Emilia 
(IPUM code), consisting of 4 specimens belonging to 
the Mazzetti’s Collection; 4) four private collections. 
In particular, the holotypes of  “Pericosmus” callosus 
Manzoni, 1879 (IGF.15301E; Pl. 2, fig. 4), “Pericosmus” 
lovisatoi Lambert, 1909 (UNICA.151; Pl. 2, fig. 2) and 
“Pericosmus” oppheneimi Lambert, 1909 (UNICA.152; 
Pl. 2, fig. 3) were examined. New illustration is provided 
of these specimens, since the original drawings were 
not completely accurate and some views were lacking. 
Unluckily, the holotypes of  Pericosmus petasatus 
Lambert, 1909, P. airaghii Lambert, 1909 and P. longior 

Fig. 3 - Pericosmus latus (Agassiz & Desor, 1847). MAC.PL1600, Langhian of Bonifacio (Corsica). Adapical (a) and lateral (b) views, 
plating diagram of the oral surface (c) with interambulacral plates numbered according to Loven’s system and shaded grey. Ambulacral zones 
unshaded. Scale bar = 1 cm.
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meridoplacous plating in interambulacrum 1 (Fig. 4). 
In the type species of Pericosmus, P. latus, as well as 
in all Recent species, plating in interambulacrum 1 is 
amphiplacous (Fig. 3c) and the peripetalous fasciole is 
usually strongly indented. By contrast, in the type-species 
of Faorina, F. chinensis Gray, 1851, there are two uniserial 
plates adorally in interambulacrum 1 and the peripetalous 
fasciole is not deeply indented behind the anterior petals. 
Furthermore, in Faorina the marginal fasciole is typically 
absent laterally in adults, appearing only on plates beneath 
the periproct (Smith & Kroh, 2012). However, such 
fasciole differences are not consistently developed, as 
a Recent specimen under study of Faorina sp. from the 
southern China Sea (MAC.IVM40, L = 77 mm; Pl. 3, figs 
1a-c) and Faorina sp. A (Pericosmus sp. A, McNamara, 
1984; L = 58 mm) both show clear indentation of the 
peripetalous fasciole and the marginal fasciole is complete 
and well marked, though they are adult individuals. 

Mortensen (1951) described as “a noteworthy feature” 
that in F. chinensis plates 1 in IA 1 and IA 4 adorally are 
occluded from the peristome, whereas they usually reach 
the peristome in Pericosmus. But this character also is 
not consistent with a part of the fossil Faorina and also 
the Recent specimen under study (compare Pl. 2, fig. 5).

A. Agassiz (1873; in 1872-1874) reported four tests 
of F. chinensis bearing two gonopores, when the normal 
condition was three. Also in Pericosmus there may be 
some variability: four gonopores were described in the 
holotype of P. orbignyi Cotteau, 1877 and in specimens 
from the Miocene of Sardinia attributed by Comaschi 
Caria (1972) to P. orbignyi and P. airaghii Lambert, 
1909. Agassiz (1873, in 1872-1874) concluded that “the 
number of genital openings is not a structure of generic 
importance”. Nevertheless, since in most specimens 
attributable to these species there are only three gonopores, 
with no gonopore in plate 2, this is considered to be 
the normal condition both in Pericosmus and Faorina 
(Mortensen, 1951).

Based on the material under study, the meridoplacous 
condition in IA 1 adorally looks like the only reliable 
morphological character distinguishing the genus Faorina 
from Pericosmus.

Oral plating has been investigated in specimens from 
the Miocene of Sardinia and the Northern Apennines 
(Emilia-Romagna and San Marino), originally attributed 
to seven different species of Pericosmus. A number of 
them turned out to have a clear meridoplacous structure 
adorally in IA 1 and thus are more correctly placed in 
the genus Faorina. Those from Sardinia consist of the 
specimens herein assigned to F. maullui sp. nov. (Figs 
4a-b) and to Faorina sp. B (Fig. 4c), the holotypes of 
“Pericosmus” oppheneimi Lambert, 1909 (Pl. 2, fig. 3b) 

Fig. 4 - Plating diagrams of the oral surface. a-b) Faorina maullui sp.
nov. from the early Burdigalian of Baraci: a) holotype (MAC. 
PL1528), L = 66 mm; b) paratype  (MAC.PL1529), L = 50 mm. c) 
Faorina sp. B, early Burdigalian of Funtanazza; holotype (MAC.
PL488), L = 46 mm. d) Faorina callosa (Manzoni, 1879), early 
Langhian of Sasso Marconi; IGF.15302E, L = 72 mm. Subanal 
fasciole is shown as a densely stippled band. The test surface lacking 
the shell or with plate-margins not visible is bounded by a thin
black line.
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shaped, extending to the second ambulacral plate. Sternal 
plates symmetrical, episternal plates biserially offset. 
Adorally, interambulacrum 1 meridoplacous, other 
interambulacra amphiplacous (sometimes meridoplacous). 
No primary tubercles. Aboral tubercles set in groundmass 
of fine granules. Peripetalous fasciole present, passing 
immediately beneath the ends of the petals and splitting 
into two bands around anterior. Marginal fasciole also 
present, encircling the whole test; it may be absent 
laterally in adults of the type species, appearing only on 
plates beneath periproct (partially modified from Smith 
& Kroh, 2012).

Remarks - Pericosmus differs from Faorina in 
having all interambulacra amphiplacous adorally. In 
Faorina, plating in the interambulacrum 1 adorally is 
meridoplacous. Lambertiaster Gauthier, 1892 is similar to 
Faorina, but has four gonopores, not three, the periproct 
is pentagonal and the labral plate extends to the fourth 
ambulacral plate, not to the second. The split anterior 
fasciole is reminiscent of Faorina but in that genus the 
fasciole crosses plates 6-10 (i.e., well above the ambitus) 
in the anterior interambulacra.

Species included -
Faorina chinensis Gray, 1851. Recent, Indo-West Pacific.
Faorina callosa (Manzoni, 1879). Early Langhian of 

Northern Italy and the Republic of San Marino.
Faorina sp. A (Pericosmus sp. A, McNamara, 1984). 

Recent, Australia.
Faorina maullui sp. nov. (described below). 

Aquitanian-early Burdigalian of Sardinia, early Langhian 
of Northern Italy.

Faorina sp. B (described below). Aquitanian-early 
Burdigalian of Sardinia.

Distribution - Recent Indo-West Pacific. Based on 
the fossil material under study, the geographical and 
stratigraphical range of this genus is extended to the 
Aquitanian-early Burdigalian of Sardinia and the early 
Langhian of Emilia-Romagna and San Marino.

Faorina maullui  sp. nov.
(Figs 4a-b; Pl. 1; Pl. 3, figs 2, 4)

pp 1879 Pericosmus callosus Manzoni: p. 7-8, Pl. 2, figs 8-9.
? 1901 Pericosmus pedemontanus De Aless. - airaghi: p. 208, Pl. 

26, figs 3-3a.
pp 1909 Pericosmus orbignyi Cotteau - Stefanini: p. 29-30.

Derivation of name - Dedicated to Arturo Maullu, who 
collected and donated the holotype to the Museo di Storia 
Naturale “Aquilegia” of Cagliari.

Type locality and horizon - Baraci near Isili (Cagliari), 
Central Sardinia. 39°45’01.66” N, 9°10’05.66” E. Grey 
marly arenites rich in echinoids (Arenarie di Serralonga), 
Aquitanian-Burdigalian.

Type material - Holotype (MAC.PL1528), figured in 
Fig. 4a and Pl. 1, figs 1a-f. Paratype (MAC.PL1529), from 
the same locality (Fig. 4b).

and “P.” lovisatoi Lambert, 1909 (Pl. 2, fig. 2b), and the 
specimens attributed by Lambert (1909) to P. orbigniyi 
Cotteau, 1877 and to P. agassizi (Sismonda, 1841). Those 
from Emilia-Romagna and San Marino include the type 
material of “Pericosmus” callosus Manzoni, 1879 (Fig. 
4d) and a part of the specimens assigned by Stefanini 
(1909) to Pericosmus orbignyi (non Cotteau, 1877), which 
are herein considered as conspecific with F. maullui sp. 
nov. (Pl. 1, figs 2b and 4b). 

It is clear that re-investigation of the type-material 
of the other fossil species attributed in the literature 
to Pericosmus is needed to confirm their generic 
placement. But this is out of the scope of the present 
paper. Meridoplacous plating could be confirmed in the 
type-material of only three species previously assigned to 
Pericosmus, which are herein transferred into Faorina: F. 
callosa (Manzoni, 1879), F. lovisatoi (Lambert, 1909) and 
F. oppenheimi (Lambert, 1909). The last two species are 
represented by single, not very well preserved, specimens. 
Since the Pericosmidae are generally characterized by a 
remarkable morphological plasticity, the validity of these 
two species needs confirmation based on larger samples. 
F. callosa (Manzoni, 1879), from the early Langhian 
Pantano Formation of Emilia-Romagna (Amorosi, 
1992), is a well characterised species, represented by 12 
specimens in the Manzoni’s Collection (IGF), including 
the holotype (IGF.15301E). It is distinguished from all 
other species attributable to Faorina by its transversely 
elongate test, with elevate and subconical profile and thin 
margin, narrow and shallow petals, flat adoral surface, 
subcircular periproct (Pl. 2, figs 4a-d) and a very robust 
shell. The test thickness usually gets up to 2-2.5 mm at 
the ambitus in adult specimens (Fig. 4d, L = 72 mm). Two 
characteristic callosities sometimes occur adorally near 
the episternal plates.

SYSTEMATIC PALAEONTOLOGY

Class echinoidea Leske, 1778
Order Spatangoida L. Agassiz, 1840

Suborder paleopneuStina Markov & Solovjev, 2001
Superfamily paleopneuStidea A. Agassiz, 1904

Family pericoSMidae Lambert, 1905

Genus Faorina Gray, 1851

Type species - Faorina chinensis gray, 1851, p. 132, 
by subsequent designation of de Loriol, 1875, p. 115.

Emended Diagnosis - Test cordate to subcircular, 
with shallow frontal sulcus. Apical disc ethmolytic, with 
three gonopores (no gonopore in genital plate 2). Anterior 
ambulacrum narrow and weakly sunken throughout. 
Pore-pairs uniserial and enlarged adapically, supporting 
tube feet with suckered disc. Paired ambulacra petaloid; 
moderately sunken, parallel-sided and open distally, 
with perradial zone one to two times as wide as a single 
pore-pair column. Posterior petals shorter than anterior 
ones. Periproct on truncate posterior face; circular to 
transversely elongate. Peristome kidney-shaped with 
projecting labral plate: peristome opening faces obliquely 
forwards. Labral plate relatively elongate and wedge-
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surface almost flat or slightly concave, depressed close 
to the peristome with ambulacrum III.

Apical disc ethmolytic (Pl. 1, fig. 1f), with 3 gonopores 
(no gonopore in genital plate 2). Hydropores numerous, 
extending between posterior pair of gonopores and ocular 
plates I and V. Ocular plates relatively small and about 
equal in size.

aMBulacra - Ambulacrum III non petaloid, straight, 
rather narrow and weakly sunken throughout.

Paired ambulacra petaloid, sunken, parallel-sided and 
distally closed, with interporiferous zones 1.5-2 times as 
wide as a single pore-pair column. Anterior petals (L2 = 
36% L)  longer than posterior ones (L3 = 30% L). Anterior 
paired petals diverge at approximately 115° and contain 
27-29 pore pairs per series, posterior petals diverge at 
80° with 24-26 pore pairs. Inner pores of petals oval, 
outer pores elongated-oval. The 2-3 distalmost plates are 
occluded (Pl. 1, fig. 1e). The uppermost plates have only 
small single pores. Several very small tubercles occur in 
the interporiferous areas. A dense tuberculation is present 
also at the ambitus. 

On the oral surface ambulacra I and IV form broad 
peri-plastronal areas with scarce and irregularly spread 
secondary tuberculation. Tubercles of the oral side slightly 
larger than the aboral ones.

Other material - Five complete tests from the 
Aquitanian of Cameseda, Ales (Scanu1, 93a, g, h, MAC.
PL1626), being the last one (Pl. 1, figs 3a-c) a juvenile 
specimen (L = 35 mm). Two complete tests (IGF.15299E, 
Pl. 1, figs 2a-d; IGF.15300E, Pl. 1, figs 4a-c), plus other 
twelve more or less deformed complete tests (IGF) from 
the early Langhian Pantano Formation of Sasso Marconi 
(Bologna, Northern Italy). 

Diagnosis - A species of Faorina characterized by its 
depressed test, gently sloping towards the anterior margin, 
with oblique posterior face, thin margin, transversely 
elongate periproct and peripetalous fasciole deeply 
indented behind the anterior petals.

Description - Middle-sized species (L = 35-82 mm in 
the studied sample; see Tab. 1). Thick-shelled test, rounded 
to slightly heart-shaped outline, with well marked but 
shallow frontal groove and obliquely truncate posterior 
face. Maximum width (W = 100-106% L) occurring on 
the average at 50% L from anterior ambitus. Lateral profile 
rather depressed (H = 37-42% L). Apex subcentral or 
slightly anterior of centre (L1 = 42-50% L). Test margin 
thin. Centre of test on the adapical surface depressed 
around apical disc and proximal end of paired petals, to 
form minor apices in interambulacra 1, 4 and 5. Adoral 

Faorina maullui sp. nov. L W H L1 L2 L3 L4 Locality

IGF.15300E 82 70 30 43 28 23 - Sasso Marconi (Emilia-Romagna)

93g 69 70 26 32 25 22 13 Ales (Sardinia)

MAC.PL1528 - holotype 66 68 25 33 24 18.5 12.5 Baraci (Sardinia)

IGF.15299E 63 60 22 35 31 15 11 Sasso Marconi (Emilia-Romagna)

93a 58.5 62 24 25 22 20 12 Ales (Sardinia)

93h 58 59.5 24.5 28.5 26 18 9.5 Ales (Sardinia)

MAC.PL1529 - paratype 50 50 19.5 23 17.5 - 9.5 Baraci (Sardinia)

Scanu.01 39 39 16 17.5 13.5 11.5 6 Ales (Sardinia)

MAC.PL1626 35 35.5 15 17.5 12 9.5 4.5? Ales (Sardinia)

Faorina sp. B  MAC.PL488 46 38 32 24 17 14 7.5 Funtanazza (Sardinia)

Tab. 1 - Measurements (in mm) of some specimens of Faorina maullui sp. nov. and of Faorina sp. B.

EXPLANATION OF PLATE 1                                
                                                                                

Faorina maullui sp. nov.

Fig. 1 - Holotype (MAC.PL1528). a) Aboral, b) adoral, c) right lateral and d) posterior views. Plating diagram of the adapical surface (e), 
apical disc structure (f); early Burdigalian of Baraci, Isili (Sardinia).

Fig. 2 - Specimen IGF.15299E. a) Adapical, b) adoral, c) right lateral and d) posterior views; early Langhian of Sasso Marconi (Emilia-
Romagna).

Fig. 3 - Specimen MAC.PL1626, young individual. a) Adapical, b) adoral and c) left lateral views; Aquitanian of Cameseda, Ales    
(Sardinia).

Fig. 4 - Specimen IGF.15300E, gerontic form. a) Adapical, b) adoral and c) left lateral views; early Langhian of Sasso Marconi (Emilia-
Romagna).

Scale bar = 1 cm
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Remarks - The combination of the above mentioned 
specific features, particularly the depressed and not 
inflated test with thin margin, oblique posterior face and 
interporiferous zones much wider than a single pore-
pair column, clearly distinguish the new species from 
extant F. chinensis and Faorina sp. A (sensu McNamara, 
1984). Besides, in F. chinensis the peripetalous fasciole 
is not deeply indented behind the anterior petals and 
its pathway, represented by the formula [5, 5 :: 7, 7 :: 
10] (Smith & Stockley, 2005), is quite different from 
that in the fossil species. The peripetalous fasciole in 
the recent Faorina sp. (MAC.IVM40; Pl. 3, figs 1a-c), 
though bearing indentation behind the anterior petals, is 
still rather different, its formula being [7, 7 :: 7→9, 8 :: 
12→13(12)], with a complete split close to the anterior 
petals [10, 7→9, :: - - :: - ].

Some of the specimens from the early Langhian of 
Sasso Marconi (Emilia-Romagna) originally attributed by 
Manzoni (1879) to P. callosus and subsequently placed 
by Stefanini (1909) into Pericosmus orbignyi Cotteau, 
1877 have the first two plates uniserially arranged in 
IA 1 adorally (e.g., IGF.15299E; Pl. 1, fig. 2b) and are 
indistinguishable from the Sardinian specimens attributed 
to F. maullui sp. nov. Stefanini (1909) included in P. 
orbignyi also large tests from the same locality which 
differ from the typical form by their more elongate 
outline and longer and almost equal-sized petals (e.g., 
IGF.15300E; Pl. 1, figs 4a-c). The right side of the test 
is often more developed: this feature is likely typical of 
gerontic individuals, since it is present also in the large 
holotype of F. lovisatoi (compare Lambert, 1909:  Pl. 9, 
fig. 1, L = 76 mm).

F. callosa (Manzoni, 1879), from the Langhian of 
Emilia-Romagna and San Marino is distinguished by its 
subconical profile (Pl. 2, fig. 4a), shallower petals, flat 
adoral surface, very thick shell and subcircular periproct 
(Pl. 2, fig. 4b).

F. lovisatoi (Lambert, 1909), from the Aquitanian of 
Ales (Sardinia), has a more arched profile and a subvertical 
posterior face (Pl. 2, fig. 2a). The peripetalous fasciole 
is less indented and lacks anterior splitting. Besides, the 
sternum is narrower: Lst/Wst = 0.62 (Pl. 2, fig. 2b), against 
0.70-0.75 in F. maullui.

interaMBulacra - On the apical surface the 
interambulacra are slightly inflated, forming keels between 
the petals. No primary tubercles; aboral tubercles set in 
groundmass of fine granules.

Adorally, IA 1 meridoplacous, IA 4 amphiplacous (Fig. 
4a) or meridoplacous (Fig. 4b). Labral plate and plastron 
covered by a dense and regularly arranged secondary 
tuberculation.

periproct - Transversely elongate, rather large, 
measuring 10.5 x 6 mm in the holotype (Wpc =16% L, 
Hpc = 9% L). Located marginally on the obliquely truncate 
posterior face, approximately 45° to the horizontal, and 
bounded by IA plates 4-5-6-7 a, b (Fig. 4a).

periStoMe  - Kidney-shaped and transversely 
elongated, with a slightly projecting, bluntly pointed 
labrum. Anterior margin of peristome situated 19% L from 
anterior ambitus. The anterior margin of the peristome is 
depressed. Phyllodes slightly sunken and short.

laBral plate - Elongate and wedge-shaped, extending 
backwards to the middle of the second adjoining 
ambulacral plates.

plaStron Size - 25.5 x 19 mm in the holotype, 
measured from posterior edge of labrum to posterior edge 
of episternal plates. Wp = 75% Lp. Sternum flat. Sternal 
plates almost symmetrical and rather short (sternum length 
= 35% L, Lst/Wst = 0.70-0.75 in middle sized-specimens). 
Episternal plates almost biserially offset.

faScioleS - Peripetalous and marginal fascioles 
present. Peripetalous fasciole passing immediately 
beneath the ends of the petals and splitting into two bands 
anteriorly. 

Rather marked indentations are present in 
interambulacra 2b and 4a (Pl. 1, fig. 1e; Pl. 3, fig. 4). 
Pathway of the peripetalous fasciole: [6, 6 :: 6 → 8, 7(8) 
:: 9]. Path of the complete split close to the anterior petals: 
[9 →10, 6 → 8, :: - - :: - ]. Marginal fasciole vanishing 
anteriorly; it crosses plates 4a, b in interambulacrum 1, 
and plates 4 and 5 in interambulacra 5.

EXPLANATION OF PLATE 2                                
                                                                                

Other species herein attributed to the genus Faorina Gray, 1851.

Fig. 1 - Faorina sp. B; specimen MAC.PL488. a) Adapical and b) adoral views, c) apical disc structure, d) plating diagram of the adapical 
surface, e) right lateral view; early Burdigalian of Funtanazza (Sardinia).

Fig. 2 - Faorina lovisatoi (Lambert, 1909), holotype (UNICA.151). a) Left lateral and b) adoral views; Aquitanian of Cameseda, Ales 
(Sardinia).

Fig. 3 - Faorina oppenheimi (Lambert, 1909), holotype (UNICA.152). a) Adapical, b) adoral and c) left lateral views; Aquitanian of 
Cameseda, Ales (Sardinia).

Fig. 4 - Faorina callosa (Manzoni, 1879), holotype (IGF.15301E). a) Right lateral, b) posterior, c) adapical and d) adoral views; early 
Langhian of Sasso Marconi (Emilia-Romagna).

Fig. 5 - Faorina sp., specimen MAC.IVM40. Adoral view, first plates of IA 1 and 4 touching the peristome; Recent specimen from the 
Southern China Sea.

Scale bar = 1 cm
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occurrence of the diagnostic character in the type material 
of P. orbignyi needs to be verified in order to ascertain its 
generic position.

P. marianii Airaghi, 1899 has a more rounded test 
margin, long and wide petals with flush sides, very large 
and subcircular periproct, two characteristic callosities 
occur adorally in the subanal area.

P. longior Lambert, 1909, from the Aquitanian of 
Sardinia, is different-shaped, it has proportionally shorter 
posterior petals, less indented peripetalous fasciole with 
a different anterior pathway (compare Lambert, 1909, pl. 
11, fig. 4). The holotype, the only known specimen of this 
species, is missing at UNICA (Comaschi Caria, 1972).

P. petasatus Lambert, 1909, from the Aquitanian of 
Sardinia, has a more elevate profile, longer petals and the 
peripetalous fasciole follows a different pathway, which is 
more indented in the interambulacra 1, 4 and 5 (compare 
Lambert, 1909, pl. 6, fig. 3). The holotype and the other 
specimens described by Lambert are missing at UNICA 
(Comaschi Caria, 1972).

Faorina sp. B
(Fig. 4c; Pl. 2, figs 1a-e)

Material - A single, complete test (MAC.PL488), 
slightly transversely compressed.

Locality and horizon - Funtanazza, near Guspini 
(Medio Campidano Province), Sardinia (39°36’41.93” N,  
8°27’59.67”E), Aquitanian-early Burdigalian.

Description - A species of Faorina with elevated and 
longitudinally elongated test, truncate posterior face, thin 
margin, raised sternum and elongate labral plate. Middle-
sized test (L = 46 mm; see Tab. 1), longitudinally elongate 
(max W = 83% L, occurring at 45% L from the anterior 
margin), with narrow and deep frontal sulcus and enlarged 
posterior end. Test rather high (H = 70% L), with almost 
vertically truncate posterior face. Apex slightly posterior 
of centre (L1 = 52% L). Test margin thin, not rounded. 
Centre of test depressed around the apical disc and the 
proximal end of paired petals, to form minor apices in IA 1 
and 4. Adoral surface convex with prominent plastron: this 
is only partially due to the lateral compression of the test.

Apical disc ethmolytic, with 3 gonopores (no gonopore 
in genital plate 2). Hydropores numerous, extending 

F. oppenheimi (Lambert, 1909), from the late 
Aquitanian of Ales (Sardinia), is distinguished by the 
regularly arched test profile, more angular outline, 
subvertical and largely truncate posterior side (Pl. 2, figs 
3a, c). The marginal fasciole is complete, the peripetalous 
one lacks the anterior band close to the petals (compare 
Lambert, 1909, pl. 7, fig. 3). The test is small (L = 40 mm), 
but the variability range of the species is not defined since 
only one specimen is known.

The following taxa, assigned in literature to the genus 
Pericosmus, are herein compared to F. maullui sp. nov. 
since their generic position was not defined by the original 
description/illustration.

P. pedemontanus De Alessandri, 1897, from the 
Pietra da Cantoni Group (Burdigalian-early Langhian) of 
Cellamonte (Piedmont) differs from F. maullui sp. nov. in 
having a more inflated test margin, apical system closer to 
the anterior margin, flush frontal sulcum, anterior petals 
much longer than the posterior ones and a subcircular 
periproct. P. pedemontanus (non De Alessandri, 1897) 
figured by Airaghi (1901, pl. 26, fig. 3) from the Pietra 
da Cantoni Group (Burdigalian-early Langhian) of 
Pino Torinese (Piedmont) is very close to F. maullui 
sp. nov. Since the specimen is missing (pers. comm., 
D. Ormezzano, MTPL, June 2007) it is not possible to 
ascertain its generic position.

P. orbignyi Cotteau, 1877, from the Miocene of 
Corsica, has a regularly arched profile whereas in F. 
maullui the test is gently sloping towards the anterior 
margin (compare Pl. 3, figs 3c and 4). In P. orbignyi the 
maximum test width is located anteriorly of mid-length 
of the test as a consequence the outline is heart-shaped 
(Pl. 3, fig. 3a), not subcircular. The test margin is rounded, 
not thin or even sharp (compare Pl. 3, figs 2 and 3d), the 
peripetalous fasciole is only slightly indented and shows 
a different pathway (compare Cotteau, 1877: p. 312, pl. 
14, figs 1-2). In a specimen from the Aquitanian of Ales 
(Sardinia) attributed to P. orbignyi by Lambert (1909; 
UNICA.29B) the IA 1 is meridoplacous adorally and 
the border between plates 1-2b invariably encounters the 
plate 3b of the ambulacrum I. The same occurs in similar 
specimens from Isili (e.g., MAC.PL588; Pl. 3, fig. 3b). In 
F. maullui, as well as in the Recent F. chinensis, Faorina 
sp. A (sensu McNamara, 1984) and Faorina sp., the 
border between plates 1-2b of the IA 1 invariably gets to 
the plate 4b of the ambulacrum I (Figs 2a-b; Pl. 2, fig. 5), 
also in young individuals (Pl. 1, fig. 3b). However, the 

EXPLANATION OF PLATE 3                               
                                                                                

Fasciole pathways in fossil and recent species of Faorina; comparison between F. maullui sp. nov. and F. orbigniyi ?

Fig. 1 - Faorina sp., specimen MAC.IVM40. a) Adapical, b) frontal and c) right lateral views; Recent specimen from the Southern China 
Sea.

Figs 2, 4 - Faorina maullui sp. nov., holotype (MAC.PL1528). Frontal (2) and left lateral (4) views; early Burdigalian of Baraci, Isili 
(Sardinia).

Fig. 3 - Faorina  orbigniyi?, specimen MAC.PL588. a) Adapical, b) adoral, c) left lateral and d) frontal views; early Burdigalian of 
Baraci, Isili (Sardinia).

Scale bar = 1 cm. Fascioles are shown as white bands.
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the generic position was not defined by the original 
description and illustration.

P. edwardsii L. Agassiz, in Agassiz & Desor, 1847, 
from the Miocene of Piedmont and Emilia-Romagna, 
has a characteristic “apple shaped” test outline, with the 
maximum width anterior to the centre. Besides it has a 
wide and flush frontal sinus, anterior petals much longer 
than the posterior ones and a sub-circular periproct. 
These differences are valid also for P. pedemontanus De 
Alessandri, 1897, from the Miocene of Piedmont, which 
is close to P. edwardsii, though the apical disc is more 
anteriorly positioned.

P. agassizi (Sismonda, 1841) from the Late Oligocene 
of Torino and the Aquitanian of Sardinia (Lambert, 1909) 
can be distinguished by its transversely elongated and 
more angular test outline, larger frontal sulcum, more 
divergent anterior paired petals, flat adoral face and 
thinner margin.

P. peroni Cotteau, 1877 from the Miocene of Corsica 
differs by its transversely elongate outline, high angular 
test profile with apex closer to the anterior margin, petals 
shorter and more strongly diverging anterior petals.

P. airaghii Lambert, 1909 from the Aquitanian of 
Ales (Sardinia) is similar to Faorina sp. B, though the 
test outline is more restricted posteriorly. It has also a 
rounded margin, shorter petals, sub-circular periproct and 
much narrower sternum (Wst/Lst = 0.52 against 0.77 of 
Faorina sp. B). Besides, based on Lambert’s illustration 
of the adoral face (1909; pl. 6, fig. 9), it looks like a true 
Pericosmus, though the occurrence of the amphisternous 
condition adorally cannot be confirmed by the holotype, 
since it is missing at UNICA (Comaschi Caria, 1972).

Though well characterized, Faorina sp. B is left 
in open nomenclature until better preserved material 
becomes available, since the sole specimens available 
is not well enough preserved to show the tuberculation 
arrangement and fascioles.

PALAEOECOLOGY OF FAORINA

According to Lane et al. (2000), Faorina chinensis is 
an endobenthic echinoid, today inhabiting tropical and 
subtropical water at depths of 41-220 m, associated with 
Pericosmus, Heterobrissus and Linopneustes. The depth 
range is consistent with the sedimentary deposition of 
Unit E at Funtanazza (Assorgia et al., 1992; Annino et 
al., 2000). Outer shelf settings were prospected in the 
upper part of the Pantano Formation in Emilia-Romagna 
(Panini et al., 2005).

Heterobrissus montesi Manzoni & Mazzetti, 1878, 
Mazettia pareti (Manzoni, 1879) and less frequent 
Schizaster, Brissopsis and Pericosmus spp. are associated 
to F. maullui sp. nov. in the Pantano Formation of Sasso 
Marconi (Manzoni, 1880). Heterobrissus montesi is 
present also at Baraci, within the Marne di Gesturi (Stara 
et al., 2012). Mazettia is closely related to the genus 
Linopneustes, today living in 55-710 m water depth, with 
maximum frequency between 200-500 m. Heterobrissus 
montesi is close to H. histrix, today living in the Caribbean 
at 220-1610 m depth, on muddy bottoms (Smith & Gale, 
2009). Hypsoclypus lives today in rather deep water in 

between posterior pair of gonopores and ocular plates I 
and V (Pl. 2, fig.1d). Ocular plates relatively small and 
about equal in size.

aMBulacra - Ambulacrum III non petaloid, rather large 
and sunken throughout. Paired ambulacra petaloid, sunken, 
parallel-sided and closed distally, with interporiferous 
zone as wide as a single pore-pair column. Length of 
anterior petals L2 = 17 mm (37% L), posterior petals 
slightly shorter than anterior ones L3 = 14 mm (30% L). 
Anterior paired petals diverge at approximately 105°, 
and contain 20-22 pore pairs per series, posterior petals 
diverge at 65° with 17-18 pore pairs. Petal inner pores 
oval, outer pores elongate-oval. The 2-3 distalmost plates 
are occluded (Pl. 2, fig. 1d). The uppermost plates have 
only small single pores.

interaMBulacra - No primary tubercles. Aboral 
tubercles set in groundmass of small secondary tubercles. 
IA 1 meridoplacous adorally (Fig. 4c), other interambulacra 
amphiplacous.

periproct  - Slightly transversely elongate, large 
(4 x 6 mm, Wpc = 13% L). Located marginally on the 
subvertically truncate posterior face and bounded by 
interambulacral plates 4-5-6-7 a, b.

periStoMe  - Kidney-shaped, with slightly projecting 
labral plate. Anterior margin of peristome situated 16% 
L from anterior ambitus. Phyllodes short.

 plaStron Size - 20 x 14 mm, measured from posterior 
edge of labrum to posterior edge of episternal plates. Wp 
approximately 70% Lp. Sternum rather narrow and raised 
so as to form almost a keel, sternal plates long (44% L). 
Labral plate elongate, extending to the end of the second 
adjoining ambulacral plates.

Other details unknown, no sign of fascioles and 
tubercles being preserved on the specimen.

Remarks - Faorina sp. B is easily distinguished from 
Recent F. chinensis, Faorina sp. A (sensu McNamara, 
1984) and Faorina sp. under study in having a much 
more elongate test with thinner ambitus, raised oral face 
and longer labral plate. It differs from F. maullui sp. nov. 
in being far more elevated and longitudinally elongate. 
Besides, it has convex oral face, longer labral plate and 
narrower interporiferous zones, which are almost as wide 
as a single pore-pair column.

F. callosa (Manzoni, 1879) from the Langhian of 
Emilia-Romagna and San Marino is distinguished by its 
more or less transversely elongate outline (Fig. 4d; Pl. 
2, fig. 4c), subconical profile (Pl. 2, fig. 4a), narrow and 
shallow petals, flat adoral surface, very thick shell and 
subcircular periproct (Pl. 2, fig. 4b). 

F. oppenheimi (Lambert, 1909) from the Aquitanian 
of Cameseda, Ales (Sardinia) differs by its transversely 
elongated and more angular test outline, more depressed 
profile, more divergent anterior paired petals, thinner 
margin and flat adoral face.

The following taxa, assigned in the literature to genus 
Pericosmus, are herein compared to Faorina sp. B since 
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the Caribbean and the Indo-Pacific (Pereira, 2010; Smith 
& Kroh, 2012). Four of the echinoid genera associated 
with Faorina at the Sardinian and Emilian localities occur 
today only in tropical to subtropical water: Hypsoclypus, 
Heterobrissus, Pericosmus and Linopneustes.

Fascioles are well developed in Faorina. This feature 
is typical of taxa living in relatively fine and impermeable 
sediments and are absent or poorly developed in 
epibenthic taxa or those inhabiting coarse permeable 
sediments (Smith & Stockley, 2005). 

Based on the available evidence, it is reasonable 
to assume that F. maullui sp. nov. was an endobenthic 
echinoid inhabiting tropical to subtropical settings. The 
comparison with living sister taxa and their bathymetric 
ranges suggests that these echinoids inhabited continental 
shelf settings, probably around 200 m water depth.

CONCLUSIONS

Based on examination of fossil and Recent material we 
show that the meridoplacous condition in interambulacrum 
1 adorally is the only reliable character for distinguishing 
the genus Faorina Gray, 1851 from the closely related 
Pericosmus L. Agassiz, in L. Agassiz & Desor, 1847. 
Based on the occurrence of this diagnostic feature, 
Faorina is reported from the early Miocene of Sardinia: 
Faorina maullui sp. nov. and Faorina sp. B represent 
the first fossil record of this genus. F. maullui sp. nov. is 
recognised also in the middle Miocene of Emilia-Romagna 
(Northern Italy). 

Three species originally assigned to Pericosmus are 
transferred to Faorina: F. callosa (Manzoni, 1879), from 
the early Langhian of Emilia-Romagna and San Marino, 
F. lovisatoi (Lambert, 1909) and F. oppenheimi (Lambert, 
1909) from the Aquitanian of Sardinia. New illustrations 
of the holotypes of these species are provided, since the 
original drawings were not completely accurate and some 
views were lacking. F. callosa is a well characterized 
species. Additional material is needed to confirm the 
validity of the last two taxa, which are represented by 
single and poorly preserved specimens. 

The geographical and stratigraphical distribution of 
Faorina, which has until now been considered to occur 
only in the Recent Indo-West Pacific, is therefore extended 
to the Aquitanian-lower Burdigalian (Nurallao formation 
of Sardinia) and to the lower Langhian (Pantano and 
Fumaiolo formations, Emilia-Romagna and the Republic 
of San Marino respectively).

The number of fossil Faorina records from Sardinia 
and Italy mainland indicates that this genus was 
widespread and apparently well-differentiated in the 
Mediterranean area, during the early-middle Miocene, 
whereas only a sole valid species apparently survives 
today in the Indo-Pacific. A revision of the type-material 
of the other fossil species assigned in the literature to 
Pericosmus is recommended to confirm their generic 
attribution and to unravel the evolutionary lineage of 
Faorina through the middle Miocene to the Recent. The 
palaeoenvironmental settings of the Faorina-bearing 
Miocene deposits are consistent with those of the Recent 
F. chinensis, thus pointing to relatively deep (outer shelf), 
tropical to subtropical settings.
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