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A rich Pliocene scleractinian fauna is well known in the 
Siena area (central Italy), and has been fi rst described by 
Spadini (2015). Although most of this scleractinian fauna, 
which includes more than fi fty species, is well known, 
due to its poor condition and preservation part of it is still 
waiting to be classifi ed at species rank. In particular, one 
of the studied species has not been attributed to a genus 
rank, and had been assigned to the Oculinidae Gray, 
1847 family of colonial corals on the basis of skeletal 
macroscopic characteristics (Spadini, 2015).

Oculinidae is a family of scleractinians widespread all 
over the world (Vaughan & Wells, 1943; Wells, 1956). The 
colony formation is generated by extratentacular budding, 
in which dendroid colonies, united basally and thickened 
by a dense, smooth, costate or granulated coenosteum, 
tend to alternate with corallites. Oculinidae includes 
many very common genera such as Madrepora Linnaeus, 
1758, Oculina Lamarck, 1816, Sclerhelia Milne Edwards 
& Haime, 1850 and other less common or localized 
azooxanthellate and zooxanthellate corals (Vaughan 
& Wells, 1943; Wells, 1956). Based on literature, it is 
possible to assign the above species to the genus Bathelia 
Moseley, 1881 (Vaughan & Wells, 1943; Wells, 1956; 
Chevalier & Beauvais, 1987; Cairns & Kitahara, 2012).

The genus Bathelia (type species Bathelia candida 
Moseley, 1881) is monotypic and the only living species 

is distributed along the Atlantic and Pacifi c coasts of South 
America (Moseley, 1881; Cairns, 1982; Kitahara, 2007; 
Zamponi, 2008; Cairns & Polonio, 2013). Interestingly, 
Chevalier et al. (1989) report a Bathelia sp. - without 
description and illustration - from the Pliocene of 
Corcoué-sur-Logne (Loire-Atlantique, France).

The material studied in the present report was found 
at the Monte Calcinaio site (altitude 732 m; Long. 
52°54'55"N, Lat. 11°48'59"E) near Radicofani district 
in the Radicofani basin (Tuscany, Italy) (Fig. 1). Marine 
sedimentation in this area started during the Zanclean with 
deposition of deep-sea clays covering continental Miocene 
sediments (Bonini & Sani, 2002). The microfaunal 
association in the Radicofani clays has been attributed to 
the Globorotalia margaritae/puncticulata Biozone of the 
Early Pliocene (Zanclean) (Bossio et al., 1992; Pascucci 
et al., 2006), and indicates a deep-sea depositional 
environment.

SYSTEMATIC PALEONTOLOGY 

Class anTHoZoa Ehrenberg, 1834
Subclass HeXaCoRaLLia Haeckel, 1866

Order SCLeRaCTinia Bourne, 1900 
Family oCuLinidae Gray, 1847

Fig. 1 - Location of the studied outcrop. a) Simplifi ed structural setting of the studied area (Tuscany, Italy) showing the Monte Calcinaio 
fossiliferous site in the Radicofani basin (asterisk). Modifi ed from Spadini & Manganelli, 2016. b) Simplifi ed geological sketch of the area 
of Monte Calcinaio (asterisk). Modifi ed from the Carta Tecnica Regionale 321060 (downloaded from http://www502.regione.toscana.it/
geoscopio/cartoteca.html). 1: active landslide; 2: dormant landslide; 3: badlands; 4: Zanclean-Piacentian fossiliferous clays and silty clays; 
5: Zanclean-Piacentian polygenic breccia; 6: Holocenic slope deposits.
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Genus Bathelia Moseley, 1881
Type species Bathelia candida Moseley, 1881, by monotypy.

Diagnosis - Corallum arborescent, massive; calicles 
disposed alternately in nearly straight rows on either 
side of several branches with very prominent margins. 
Coenenchym white, compact and dense, its surface is 
entirely covered by curved striae continuous with the 
costae. Calicles deep and wide open with four cycles 
of septa, and a single crown of pali. Columella large, 
composed of numerous trabeculae (Moseley, 1881).

Geographic distribution - The type species lives in 
South America from Rio Grande (Brazil) to Cabo Tres 
Puntas (Argentina) and off Peninsula Tres Montes (Chile). 
Depth range: 500-1626 m (Cairns & Polonio, 2013 and 
references therein).

Ecology - Bathelia candida is a species that lives on 
rocks and hard substrates where it forms small aggregates 
or coral gardens (Laprida et al., 2014).

Stratigraphic distribution - It is known as a fossil 
from the Late Pleistocene of La Plata Terrace and Ewing 
Terrace of the northern Argentine continental margin 
(Laprida et al., 2014). Fossil species of Bathelia were 
only reported in the northern hemisphere by Chevalier et 
al. (1989) (see above).

Bathelia sp.

2015 Gen. et spec. indet. Spadini, p. 45-46, figs 29-31.

Material - Twelve fragments with calice.

Description - Colonial dendroid, branches formed 
by spaced extratentacular sympodial budding. Larger 
branches have a maximum diameter of about 18 mm. 
Those examined are divided into two branches with one 
calice between them (Fig. 3b, d-e). Thinnest branches 
slender with diameter of 4-6 mm. Intercalicular distance 
equal to about maximum diameter of a calice. Coenosteum 
highly developed in larger branches, reduced in smaller 
branches, finely granular or slightly costate on the surface. 
Corallites very short, calice large, elliptical (Tab. 1). New 
corallites bud at the edge-zone of the calice, generally 
one or rarely two buds per calice (Fig. 3b). The presence 
of fine grooves or fine ribs on the distal part of the calice 
(Fig. 3f) delimits flat or slightly convex costae bearing 
fine granules (Fig. 3c, f). 

Septa slightly exserted, arranged regularly in four 
complete cycles and six systems making a total of 48 
septa. There are three types of septa: dominant (S1 and 
S2), paliferous (S3), and secondary (S4). S1 and S2 have 
smooth, straight axial edges, S3 and S4 have very thin, 
not always integral, sometimes wavy, axial edges. The 
septa of the first two cycles are equal in size and reach 
the columella, S3 are less exserted with a crown of pali 
and S4 is smaller, close to dominant septa and generally 
more exserted than S3 (Fig. 2). The septa bear granules 
with a circular or elliptical base, generally conical in 
shape and arranged in neat rows parallel to the septal 
margin. The margin of the pali is seldom straight, often 
slightly sinuous with large tubercles. Granules borne by 
pali are subcylindrical with circular or elliptical base. The 

Maximum length of branches 53.5 mm

Maximum diameter of branches 18.4 mm

Minimum diameter of branches 4.1 mm

Calice height (H) 7.5 mm

Greater calicular diameter (D) 10.1 mm

Lesser calicular diameter (d) 8.4 mm

d/D ratio 0.79 mm

Number of septa 48 mm

Depth of calice ~ 1.5 mm

Greater columellar diameter (GCD) 3.2 mm

Lesser columellar diameter (LCD) 1.1 mm

Maximum dominant septa width (SW) ~ 2.5 mm

Dominant septa thickness (ST) 0.43 mm

Width of P3 (PW) 0.7 mm

Greater angle of calice (α) 63°

Tab. 1 - Morphometric characteristics of the studied material (see 
also Fig. 2 for explanation).

Fig.  2 -  Morphometric 
parameters of the calice of 
Bathelia sp. from Monte 
Calcinaio fossiliferous site. 
D: larger calicular diameter; 
d: smaller calicular diameter; 
H: Calice height; GCD: larger 
columellar diameter; LCD: 
smaller columellar diameter; 
SW: maximum observed 
width of septa; ST: maximum 
observed thickness of septa; 
PW: width of P3; S1, S2, S3, 
S4: septa of cycles 1, 2, 3, 4; 
α: larger angle of calice. For 
distance (in mm) see Tab. 1.
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fossa is very shallow. Columella elliptical consisting of 
numerous papillae.

Material - The repository of the studied materials 
is at the Museo di Storia Naturale dell’Accademia dei 
Fisiocritici, Geo-Paleontological Collections, Musnaf/
Geo n. 7048.

Remarks - The materials recovered are incomplete, 
however, the specimens are in relatively good condition 
to permit to recognize the diagnostic characters.

Assignment to the family Oculinidae is based on 
macromorphological characteristics (Figs 2-3). According 
to the literature, Bathelia is the only colonial genus of 
scleractinian coral that buds in the edge-zone of the 
calice with one crown of pali or paliform lobes before 
S3 (Vaughan & Wells, 1943; Wells, 1956; Chevalier & 
Beauvais, 1987; Cairn & Kitahara, 2012; Cairns & Polonio, 
2013). Bathelia sp. of Monte Calcinaio site differs from 
B. candida by virtue of very short corallites and calices 
not projecting outside the branch, well differentiated 
septa, pali with large tubercles, columellar elements flat, 
consisting of simple papillae, or thin curled rods.

Bathelia sp. was found with other species of 
scleractinian coral typical of deep water, such as 
Conotrochus typus Seguenza, 1864, Stenocyathus 
vermiformis (Pourtalès, 1874) and Enallopsammia scillae 
Seguenza, 1864, that can be used to validate the presence 
of these species in circalittoral or bathyal environments. 
This hypothesis is confirmed by the presence of gastropods 
Mitrella thiara (Brocchi, 1814), Ficus ficoides Lamarck, 
1822 and Buccinulum aduncum (Bronn, 1831), the bivalve 
Spondylus gussoni Costa, 1829 and the scaphopods 
Cadulus ovulum (Philippi, 1844) and Entalina tetragona 
(Brocchi, 1814). The fragmentation of the studied material 
does not allow to determine the full size of the colonies. 
However, the diameter of the larger branches strongly 
suggests that they could reach a size similar to or larger 
than those of the living species colonies. Large branches 
have deep furrows with irregular margins probably due to 
the action of symbiotic or commensal worms. One of the 
fragments shows a borehole along its main axis, probably 
produced by a parasitic worm.

An intensive survey of the Radicofani Basin could 
provide more morphological details and new insight of the 
habitat of this species in order to clarify its relations with 

Fig. 3 - Bathelia sp., Zanclean of Monte Calcinaio fossiliferous site. a, c) Calices of Bathelia sp. b) Calice with two broken budded corallites. 
d-e) Fragment of large branch. The black arrows indicate deep furrow in the surface. f) Fragment with one calice: costae result separated by 
thin ribs. Scale bars correspond to 10 mm.
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Bathelia candida, the only species currently belonging 
to this genus.
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