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VALERIANO SPADINI () MARCO SAmI @

AN EXCEPTIONALLY WELL-PRESERVED COLONY
OF BAMBOO-CORAL FROM THE EARLY PLEISTOCENE
OF SCAVIGNANO (BRISIGHELLA, RAVENNA, ITALY)

Abstract - V. SPADINI, M. SAMI, An exceptionally well-preserved colomy
of bamboo-coral from the Early Pleistocene of Scavignano (Brisighella,
Ravenna, Italy).

A specimen of bamboo-coral on clayey matrix, collected in the Argille
Azzurre Formation of Scavignano (Brisighella, Ravenna), is described.
The specimen, which retains some “connected” parts, is characterized
by simple internodes, a root with three branches, and sclerites of at
least two types. For these characters the colony is to be included in the
Keratoisididae family.

Key words - Keratoisididae, bamboo-coral, Early Pleistocene, Emilia
Romagna, Italy

Riassunto - V. SPADINI, M. SAMI, Una colonia di corallo bamba del Plei-
stocene inferiore di Scavignano (Brisighella, Ravenna) eccezionalmente
ben conservata.

Viene descritto un esemplare di corallo bambu su matrice raccolto nel-
la Formazione Argille Azzurre di Scavignano (Brisighella, Ravenna).
Lesemplare, che conserva alcune parti in “connessione”, & caratteriz-
zato da internodi semplici, radice ramificata in tre rami, e da scleriti
di almeno due tipi. Per questi caratteri la colonia ¢ da includere nella
famiglia Karatoisididae.

Parole chiave - Keratoisididae, corallo bambu, Pleistocene inferiore,
Emilia Romagna

INTRODUCTION

The name bamboo-corals designates a group of octo-
corals (Cnidaria, Anthozoa, Octocorallia) whose pol-
yps are supported by an axial skeleton characterized
by alternating nodes of proteic nature (gorgonine) and
internodes of non-scleritic calcite. The alternation of
nodes and internodes likens the coral to the stem of
the bamboo plant, from which the name is derived.
This group of octocorals was initially grouped in a sin-
gle family, Isididae Lamouroux, 1812, with four sub-
families, but recent genetic studies have shown that it
is a polyphyletic group. Heestand Saucier et al. (2021)
proposes a classification with five families, all featur-
ing a bamboo-like skeleton: Chelidonisididae, Isidi-
dae, Isidoidae, Keratoisididae and Mopseidae. The
family Keratoisididae currently includes nine genera
and about 60 species (Heestand Saucier et al., 2021)
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which live at depths of 200-4700 m (Lapointe & Wat-
ling, 2015), mainly on rocky substrates, but some live
on soft bottoms. Watling ez a/. (2022) re-arranged the
systematics of the family using DNA sequences and
morphological data. This analysis recovered seven
clades and several subclades that are differentiated
by a number of morphological characters, including
axis construction, polyp shape, branching pattern,
and type and arrangement of sclerites. The colonies of
this group can be simple or branched, fixed to the sub-
strate with a compact basal holdfast or with branched
laciniae. They may branch from nodes or internodes
in a flat, fan-shaped or all-sided bush-like form (Daly
et al., 2007).

The north-east Atlantic fauna includes numerous
bamboo-coral species of the genera Acanella, Cheli-
donisis, Lepidisis and Keratoisis, while the Mediter-
ranean fauna currently includes three species divid-
ed into two genera, Acanella with A. arbuscula and
A. furcata, and Isidella elongata (Altuna & Poliseno,
2019), all of which inhabit compact bathyal muds and
are anchored to the substrate by a root-shaped base.
Alongside simpler non-branched forms, such as Lepi-
disis Verril, 1883, there are others variously ramified
in one or more planes with ramifications starting from
nodes (Acanella, Gray, 1870; Isidella Sars, 1868) and
internodes (Keratoisis Wright, 1869). Up to now all the
fossil finds of the European area have generally been
assigned to the latter genus.

Single bamboo-coral internodes have been common
since the Cretaceous. Their presence during the Ce-
nozoic is well documented in the Euro-Mediterra-
nean domain, especially from the Miocene onwards
(Zibrowius, 1991). The first species described is Isis
melitensis Goldfuss, 1826 based on the figures of
Scheuchzer (1723) and Scilla (1752). Michelotti (1847)
subsequently described some new species from Pied-
mont (Isis antigua Michelotti, 1847; 1. nummularia
Sismonda in Michelotti, 1847; I contorta Sismonda
in Michelotti, 1847). Seguenza (1864) distinguished
three species from Sicily. Besides Isis melitensis, he
described two new species: I. peloritana, which is dis-
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Figure 2. Bamboo-coral from the Early Pleistocene of Scavignano;
A: overall view of the bamboo-coral colony (scale-bar = 10 mm); B:
detail of some internode (Scale-bar = 5 mm); C: detail of the bifurcation
of the internodes (scale-bar = 5 mm); D: details of the endings of an
internode, with evident growth rings (scale-bar = 5 mm); E: articular
angled face of an internode (scale bar = 5 mm).

Figure 1. Localization of Scavignano
50 Km

(Brisighella, Ravenna).

tinguished by fragile elongated calcareous internodes,
and I. compressa, as the name suggests characterized
by compressed internodes. Last century Zuffardi
Comerci (1928) made a synthesis of the alcyonaries of
the Piedmont and Ligurian basin, listing the various
species then included in the genus Iszs, mostly Mio-
cene, but in some cases older (Isis brevis and I. contorta
of the Piedmont Eocene), and described a new variety,
Isis peloritana var. canaliculata, characterized by a me-
dian canal running longitudinally along the internode,
filled in adults by a secondary deposit of calcareous
carbonate. Since the end of the 1970s, these species
have been recognized as belonging to the genus Kera-
toisis (Colella and D’Alessandro, 1988; Di Geronimo,
1979; Placella, 1980; Grasshoff, 1980). In particular
Grasshoff (1980) redescribes Keratoisis melitensis and
K. peloritana which he distinguishes on the basis of
the thickness of the internodes (greater in K. mzelitensis
than in K. peloritana) and the branching (few branched
internodes in K. mzelitensis, many branched internodes
in K. peloritana). Zibrowius (1989) considers this dis-
tinction doubtful, while Langer (1989) suggests that
branched and unbranched internodes, of various sizes,
belong to Keratoisis melitensis and that K. peloritana is
a junior synonym. K. zelitensis is cited from numerous
localities. In particular, we note its abundance in the
Miocene deposit of La Atalaya de Mazarron in Spain,
where on the basis of the material found, a hypothet-
ical colony of this species is reconstructed (De La
Fuente, 2012). Although the internodes assigned to the
two species (K. melitensis and K. peloritana), branched
or unbranched, are substantially indistinguishable, on
the basis of the original descriptions the root system of
the two species is substantially different. The figures
by Scheuchzer (1723) and Scilla (1752) that illustrate a
colony of Keratoisis melitensis show a dilated encrust-
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ing holdfast suitable for anchoring to hard substrates.
On the contrary, the root of K. peloritana figured
by Seguenza is laciniate and divided into numerous
branches suitable for mobile substrates.

This note describes a small, particularly well-pre-
served colony, collected at Scavignano near Brisighella
(RA) (Fig. 1). A unique find of its type, the colony is
characterized by unbranched internodes and roots di-
vided into numerous branches (Fig. 2A).

GEO-PALEONTOLOGICAL FRAMEWORK

The rocks outcropping in the studied Romagna Apen-
nine sector belongs to the post-evaporitic succession
of the Po-Adriatic margin; it dips quite regularly in a
north-easterly direction, whereas in the plain it is cov-
ered by alluvial sediments of the Po valley. Since this
succession has not undergone major horizontal trans-
lations, it is considered autochthonous (Cremonini,
1982). In particular, the Argille Azzurre Formation,
dating from the basal Pliocene to the final part of the
lower Pleistocene (between 5.3 and 0.9 million years
ago), is made up of terrigenous sediments, mainly
clays and blue-grey marly clays with little or no visible
stratification due to bioturbation and/or poor granu-
lometric sorting, having a total thickness approaching
3000 m (Vai, 1989). In this sector of western Romag-
na, relatively deep basinal sedimentation conditions
were maintained throughout the Pliocene, although
in the Piacenzian some clastic organogenic deposits
(“spungone”) were deposited locally, related to par-
ticular environmental conditions. From the lower
Pleistocene, a sharply regressive trend was established,
which progressively led from continental slope condi-
tions to littoral-type environments (“Sabbie Gialle” or
Formazione Sabbie di Imola). The marine succession
is truncated at the top by alluvial gravel and sand de-
posits of the Emiliano-Romagnolo Supersynthem of
Middle Pleistocene-Holocene age (Benini et al., 2009).
A sampling of the scarce fossil malacofauna associat-
ed with the bamboo-coral revealed a certain number
of fairly characteristic taxa. The bivalves Limopsis
minuta, Jupiteria concava, Bathyspinula excisa and Nez-
lo isseli were very common. Peplum clavatum, Goni-
myrtea meneghinii and Delectopecten vitreus were less
common. Gastropods included Nassarius semistriatus,
Nassarius turbinelloides, Aporrbais serresiana, Sassia ap-
enninica, Euspira catena, Epitonium cf. frondiculoides,
Turricula nodulifera, Cerodrillia sigmoidea, Eulimella
scillae, Archimediella spirata, Trophon vaginatus, Tro-
phon squamulatus, Ringicula sp. and Oenopota brevis.
Scaphopods included Entalina tetragona, Dentalium
recturn and Dentalium passerinianum. Small deepwater
undetermined scleractinians of the family Caryophyl-
liidae (Figs 3E and 3F), some indeterminate otoliths
and the bryozoan Buskea cf. dichotoma (Hincks, 1862)

are also present (Fig. 3G). The malacofauna contains
various elements suggesting an epibathyal paleoenvi-
ronment of deposition confirmed by the presence of
scleractinians and the Bryozoan Buskea cf. dichotoma.
More specifically, it would seem to belong to an associ-
ation of the so-called “interposed paleocommunities”,
meaning a benthic paleocommunity with character-
istics intermediate between those influenced by the
thermosphere (shallower) and by the psychrosphere
(deeper) (Tabanelli, 2008).

Micropaleontological analysis of some clay sediment
samples by Prof. Stefano Vaiani (University of Bolo-
gna) revealed scanty microfauna consisting of preva-
lently benthic specimens. Among the few planktonic
foraminifera Globigerina bulloides, Globigerina falcon-
ensis, Orbulina universa, Globigerinoides ex gr. ruber,
Globigerinoides elongatus were found. Among the ben-
thic species, the following are worth mentioning: Uvzge-
rina peregrina, Cassidulina neocarinata, Globocassidulina
subglobosa, Valvulineria bradyana, Melonis padanus, Bu-

Figure 3. Bamboo-coral from the Early Pleistocene of Scavignano; A:
tentacle sclerite. (Scale-bar = 0.2 mm); B: polyp body sclerite (Scale-
bar = 0.5 mm); C: fragments of colony root (scale-bar = 10 mm);
D: detail of the colony root (scale-bar = 5 mm); E: Caryophyllia sp.
(Scale-bar = 1 mm); F: Indeterminate scleractinian (scale-bar = 1 mm).
G: Buskea cf. dichotoma (Hincks, 1862) (scale-bar = 1 mm).
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limina marginata, Bolivina alata, Globobulimina affinis,
Sphaeroidina bulloides, Pyrgo sp., Lobatula ungeriana,
Textularia sp. and Sigmoilopsis schlumbergeri.

The unfortunate absence of the genus Globorotalia
prevented precise biostratigraphic attribution of the
samples, however the presence of Bulimina marginata,
which appears from 2.3 million years BP, indicates a
Pleistocene attribution (Verhallen, 1991; Lourens et
al., 1996). This is also supported by the absence of ben-
thic and planktonic species that become extinct in the
Pliocene. On the other hand, the lack of benthic spe-
cies common in the upper part of the Pleistocene (such
as Hyalinea balthica) could suggests a Gelasian age.

MATERIALS AND METHODS

The material reported in this note was collected by
one of the authors (M.S.) in autumn/winter 2005-2006
during excavations for the construction of a vast irri-
gation basin near Scavignano, a few km upstream from
the village of Marzeno (municipality of Brisighella,
RA). This find is currently kept in the collections of
the Museo Civico di Scienze Naturali di Faenza (RA).
Molluscs were also collected to obtain stratigraphical-
ly and paleoecologically useful information.

ABBREVIATION

D = maximum diameter of calice
H = height
H/D = height/diameter ratio.

SYSTEMATICS

Class Anthozoa Ehrenberg, 1834
Subclass Octocorallia Haeckel, 1866
Order Alcyonacea Lamouroux, 1812
Suborder Calcaxonia Grasshoff, 1999

Family Keratoisididae Gray, 1870

Keratoisididae ind.

Examined material — An incomplete, partly preserved
colony, with some “connected” elements. Numerous
fragments of the root. Numerous sclerites.

Description — Small colony, 8 mm high and 96 mm
wide, with a total of 47 internodes, partly preserved in
life position and partly arranged in a disorderly manner
in the right portion of the find (Fig. 2A). The basal part
is made up of the lower internode which branches into
three radical extensions and three internodes, narrow-
er in the centre and with dilated ends, in the shape of
a spool. Two branches originate from the upper inter-
node of the stem. The right branch is not preserved and

all the internodes are scattered in the sediment in a dis-
orderly manner (Fig. 2B). The left branch is preserved
in life position and the internodes are still “connected”,
branching alternately in one plane, dichotomously from
the nodes. The angle of insertion of the lateral branches
varies between 35° and 42° (Fig. 2C). The internodes
of the proximal part are short and stocky, those of the
distal part are slimmer and elongated, slightly curved,
presumably into candelabra shape, typical of various
species of Keratoisididae. The internodes of the prox-
imal part of the basal stem are short and thick (6.5-7.4
mm) with an H/D ratio between 2.04 and 2.58. The
internodes of the central part are about 10-13 mm long
with a H/D ratio of 0.2. Finally, the peripheral inter-
nodes, some of which are curved, are approximately 12
mm long with a H/D ratio of 0.1. The articular surfaces
of the internodes are regularly conical, generally with
evident growth rings (Fig. 2D). In the internodes from
which the lateral branches originate, the articular faces
are less regular and variably angled (Fig. 2E). The orna-
mentation of the internodes varies. The elements of the
basal stem are almost smooth, while the others have an
ornamentation consisting of 15-20 straight ribs, more or
less evident, although some have spiral ornamentation,
demonstrating the taxonomic insubstantiality of this
character, used in the past to distinguish certain species
(Isés spiralis Morren 1826). It is not possible to have a
three-dimensional view of the colony, but the characters
and the arrangement of the internodes suggest a unipla-
nar shape. Two types of sclerites were found (Figs 3A
and 3B). The former is elongated, 1.6 mm long, slight-
ly arched, with very fine not very evident granulation,
sharp at both ends, identified as tentacle sclerites. The
second type, shorter and cylindrical, about 0.8 mm in
size with coarser and more evident granulation, are pol-
yp body sclerites. The root, separated from the rest of
the colony, is poorly preserved (Figs 3C and 3D). It con-
sists of a dozen of fragments having a maximum length
and width of 13.4 and 4.5 mm, respectively. Some frag-
ments have a plano-convex, others an elliptical section.
The surface of some fragments of the root is traversed
by irregular furrows that give rise to regularly arched,
variably raised ribs, missing in places.

REMARKS

The Scavignano colony has small, unbranched, straight
or slightly curved internodes. Uniplanar, with sclerites
of two types, it has a branched root, suitable for a soft
bottom. On the basis of these characters, we can ex-
clude the genus Keratoisis, characterized by branched
internodes. For the two presumably sicilian species,
Keratoisis melitensis and K. peloritana, are reported a
frequency of branched internodes between 10% and
25% (Grasshoff 1980). In view of the hight number
of internodes examined, we can therefore be certain
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that the colony was devoid of branching internodes.
It could be a colony of the genus Isidella, or perhaps
Acanella. Species of the genus Isidella Gray, 1858 are
distinguished from other Keratoisididae by a flat, can-
delabra-like uniplanar colony, branched dichotomous-
ly from horny nodes, mainly in one plane (Kiikenthal
1919, Bayer 1990). Species of the genus Acanella Gray,
1869 also branch from the nodes, but differ by virtue
of the verticillate arrangement of their branches that
imparts a bush-like appearance.

Other characters, such as the angle of insertion of the
lateral branches, which in the Scavignano specimen
varies between 35° and 42°, seem closer to the values of
Isidella than of Acanella (Horvath, 2019). The sclerites,
which are a true rarity in the fossil record, match those
of Iszdella (Carpine and Grasshoff, 1975) much more
than those of Acanella species such as A. arbuscula
(Heestand Saucier et al., 2017; Johnson, 1862). In the
fossil record, only three sclerites are known from the
Pleistocene of Milazzo and are assigned to Keratoisis
melitensis. However, the sclerites of this species differ
from those of the Scavignano colony, being completely
smooth and rounded at the ends (Langer, 1989). The
most similar species therefore seems to be Isidella elon-
gata, much larger than the described specimen, which
currently lives in the Mediterranean at depths between
500 and 1000 m and is characteristic of facies of the
bathyal biocenosis, on compact muds with a soft sur-
face layer (Carpine & Grasshoff, 1975). The colonies of
I elongata, are anchored in the sediment by a broad
branched root, like that of the Scavignano colony.
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