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ABSTRACT — A new karst fissure deposit containing vertebrate fossil remains has been recently found during building works at Contrada
Annunziata, in the Ragusa carbonatic platform. The excavations have brought fo light a cavity, filled with red residual soil sediments containing
several skeletal parts of the pigmy elephant Elephas falconeri (Busk, 1867 and giant dormouse leithia melitensis (Adams, 1863), associated
with some limbs bones of bird? and scarce carapace fragments of tortoise. Some E. falconeri remains have been found in anatomical connec-
tion. L. melitensis remains were particularly accumulated into two points. Taphonomic features suggest that the fissure acted as a morphological
trap, where remains accumulated after animal death. Micromammal remains could reach the cave as disgorged piles by birds of prey. The new
faunal assemblage of Contrada Annunziata belongs to the Elephas falconeri Faunal Complex, early Middle Pleistocene in age, characterized
by a poorly diversified faunas with marked endemic features, such as the large mammals dwarfism (E. falconeri) and the small mammals giantism
(L. me|i;ensis;}. The new finding of Contrada Annunziata represents a new contribution fo the knowledge of the Quaternary vertebrate popula-
tions of Sicily.

RIASSUNTO — [Nuovi resti di Elephas falconeri (Busk, 1867) e Leithia melitensis (Adams, 1863 da un deposito di fessura del Plateau
Ibleo (Sicilia sud-orientale)] = Nel Plateau Ibleo, durante recenti lavori di sbancamento in contrada Annunziata di Ragusa, é stato rinvenuto un
deposito di fessura contenente resti scheletrici di vertebrati pleistocenici. la cavitd era riempita da un deposito di suolo rossastro contenente
diversi elementi scheletrici dell'elefante nano Elephas falconeri e del ghiro gigante Leithia melitensis, associati ad alcune ossa degli arti di uccek
li ed a scarsi resti di carapace di testuggine. Alcuni resti di elefante erano in connessione anatomica. | resti di ghiro erano particolarmente con-
centrati in due punti del deposito. Da una preliminare andlisi tafonomica risulta che la fessura ha funzionato come una trappola morfologica
alla quale i resti scheletrici sono pervenuti dalla superficie per dilavamento di porzioni di carcasse, mentre gli accumuli di micromammiferi rap-
presentano boli di rapaci. la nuova associazione faunistica di contrada Annunziata appartiene al Complesso Faunistico a Elephas falconer,
diffuso in Sicilia nella prima metd del Pleistocene Medio e caratterizzato da faune scarsamente diversificate e con spiccati caratferi endemici.
Il ritrovamento di Contrada Annunziata porta un nuovo contributo alla conoscenza delle faune quaternarie della Sicilia e conferma I'importan-
za del controllo del territorio per la salvaguardia del patrimonio paleontologico dell‘isola.

INTRODUCTION

In 1999 a new karst fissure deposit containing remains of Pleistocene vertebrate has been brought to light during
building works on the Ragusa carbonatic platform, at Contrada Annunziata (Ragusa, Southeastern Sicily) (Textfig.
1). The cavity, exposed for about m 4 x 3, was filled with red residual soil sediments containing calcareous frag-
ments. The fossil remains mainly belong to the pigmy elephant Elephas falconeri and to the giant dormouse Leithia
melitensis. Some limbs bones o?/ birds and scarce carapace fragments of tortoise have been oEo found. At Contrada
Annunziata scarce vertebrate fossil remains have been previously recovered from another karst fissure deposit
(Bonfiglio & Insacco, 1992).

The Ragusa carbonatic platform, which is in the central part of the Hyblean Plateau, emerged since Tortonian-
Messinian times and it is affected by blockfaulting along normal faults (Di Geronimo et al., 1980; Carbone et al.,
1982). During the Pleistocene many cavities, probably originated along fault planes, represented accumulation
areas for debris and continental vertebrate remains. In time several deposits containing fossil remains of quaternary
mammals have been brought to light by quarry and building works in the neighbouring of Ragusa (Contrada
Annunziata, Contrada Pianetti, Contrada Cimilla, Contrada To%uno); they provided new important data on the bio-
chronology of the Pleistocene vertebrate faunas of Sicily (Bonfiglio et al., 2000, with bibliography).

""Nota presentata alle “Giornate di Paleontologia 2002", Bolca (VR giugno 2002.
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ANATOMICAL DESCRIPTION

ELEPHAS FALCONERI (Busk, 1867)
Pl. 1, figs 1-5

Fiftyseven remains of E. falconeri, represented by teeth,
vertebrae, ribs and limbs bones, have been collected.
One complete deciduous left M2 (PI. 1, fig. 1)
belonging to a young individual is composed of five
laminae and two talons, with abundant intralaminar
cement. Only the anterior talon and the first two lami-

Textfig. 1 - location and schematic outline of the karst fissure depo- nae are worn; the er?cmell IGIY e|r Isf rather thin fo nd f|OI
sit of Contrada Annunziata (Ragusa, South-eastern Sicily). ded. One indeterminable |itt e Ira mem} or maolar
S: substrate; B: sterile breccia; 1) accumulations of birds belongs to an adult; the enamel is rather thick and not
remains; 2) remains of an individual of leithia melitensis; much ?olded. Four bgdly preserved litfle tusk frogments

3) accumulations of Leithia melitensis remains associated have also been recovered. The dimensions. the num-
with birds remains; 4) humeri of Elephas falconeri in ana- f

fomical connection with the ulnae; 5) location of the city ber of}lo}mlnoe and the laminar frgquency of the left M?
of Ragusa on the Ragusa carbonatic platform. are within the range of values aftributed to Elephas fak
coneri (Ambrosetti, 1968; Vaufrey, 1929).
The bodies of one axis, three thoracics and one
lumbar vertebrae are preserved; two neural spines
fragments have also been recovered. The axis has a massive and transversely elongated body. The thoracic verte-
brae are represented by one fourth /fifth, one indeterminable and one 'uveniYe vertebrae. The fourth /fifth vertebra
(Pl. 1, fig. 5) has a slightly transversely wider body, with a very marked ventral crest; the caudal surface is conca-
ve. The indeterminable vertebra (Pl. 1, fig. 3] is massive with a litle pronounced ventral crest.

Twentyfive fragments of ribs, with di&erenf length and thickness, are preserved. Only one rib preserves the
articular surface; the head is oval and the tubercle is small and rounded.

The fore-limb is represented by two incomplete humeri (one right mediodistal fragment and one left incomplete
bone), two fragments of radiusulna (one right proximal fragment and one left proximal fragment of ulna), three car-
pal bones (one right lunar, one left frapezoid, one left uncinatum), two metacarpal bones {one left Il mefacarpus,
one left IV metacarpus) and three phalanges. The two humeri have been found in anatomical connection with the
respective radiusulna (Pl. 1, fig. 4) and probably belong to the same individual because of the simmetry and the
dimensions. The right radius-ulna is compretely fused along the diaphysis; this is typical of very old indiviguols. The
very marked epicondyloidal crest, which is in a very low position, and the strongly laterally inclined distal articula-
tion are TypicoFmorphologicol features of the humerus of E. falconeri (Ambrosetti, 1968).

The hindimb is represented by two juvenile fragments of femur (one proximal fragment of a left diaphysis and
one fragment of head), one proximal fragment of a left tibia, one right astragalus, two metatarsal bones (one right
IV metatarsus and one left V metatarsus) and one phalanx. The diaphysis of the tibia has a triangular section, with
a very robust tuberosity on the cranial side. The proximal articulation is particularly wide and robust with respect to
the diaphysis; this is a typical feature of E. falconeri (Ambrosetti, 1968). The proximal articulation of the astragalus
(Pl 1, ﬁg. 5al is quadrangular with a shorter lateral side; it has a convex sur@ce, The distal articulation (PI. T, fig.
5b) shows two articular facets. The facet for the calcaneum has a narrow and flattened medial portion; the facet
for the navicular is subriangular. The Dietrich angle, which is the supplementary to the angle formed by the facet
for the navicular with the facet for the tibia (proximal articulation), is equal to 160°. This high value indicates strong
digitigrady, and it is correlated to the reduction of size in the elephants (Trevisan, 1948).

LETHIA MELTENSIS (Adams, 1863)
Textfig. 2a-d

Leithia mellitensis is represented by 181 very fragmentary remains, which were particularly accumulated into two points.

The cranial skeleton is represented by: 19 skull fragments, & maxillar bones and 13 mandibles, having com-
plete or partially complete dentition, 2 molars and 13 incisors. Both upper and lower molars and premolars have
a quadrangular or trapezoidal outline (Textfig. 2a, b). On the occlusal surface they have transversal ridges, which
are considered typicorof this species (Pefronio, 1970). Lower molars and premolars are characterised by the pre-
sence of one or more furrows on the crown, due fo the incomplete fusion of the ridges on the lateral sides. Upper
incisors are stronger and more curved than the lower ones. The dimensions and the morphology of dentition is within
the range of variability for L. melitensis from the Spinagallo Cave (Petronio, 1970).

Post-cranial elements are very abundant and prevalently fragmentary. They are represented by: 2 atlantes, 26
dorsal vertebrae, 24 ribs, 5 scapulae, 8 humeri, 2 radii, 3 ulnae, 8 coxal bones, 9 femuri, 14 tibiae, 1 calcaneum,
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EXPLANATION OF PLATE 1

Figs. 1-5 - Elephas falconeri (Busk, 1867) from Contrada Annunziata (Ragusa, South-eastern Sicily): 1) Left M2, lateral view; 2) Fourth/fifth
thoracic vertebra, caudal view; 3) Indeferminable thoracic vertebra, caudal view; 4) Right humerus in anatomical connection with
the radiusulna, lateral view; 5) Right astragalus (5a, proximal view; 5b, distal view). Scale bar = 2.5 cm (5 cm in figs. 2,3,4).

10 metfapodial bones and 16 phalanges. The scapu-
la has a long and narrow neck and a wide spine, ligh-
fly leaning caudally. The glenoid cavity is oval and
sKoIIow. The humerus (Textfig. 2c) has a more or less
cylindrical smooth diaphysis. The proximal epiphysis
has a voluminous and spherical head on the caudal
side. The distal epiphysis is flattened in cranialcaudal
direction. The radius, represented only by proximal
fragments, has a strongly curved proximal diaphysis.
The proximal epiphysis is oval and craniocaudally flat-
tened. The ulna has a transversally flattened olecranon.

The caudal edge of the bone is narrow and becomes
wide toward the proximal extremity; the cranial side is
divided by a sharp olecranon beak, under which coro-
noid process and a semicircular trochlear notch are
present. The coxal bones have a wide furrow on the
acetabulum, which is circular and very concave. The
proximal epiphysis of the femur (Textfig. 2d) has a volu-
minous great frochanter; the head is cranially directed.
The distal epiphysis has two prominent condyles, the
medial more prominent. The femoral trochlea is strai-
ght. The diopﬁysis of the tibia has a triangular section
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and it is very flattened in the distal portion, where it is
fused with the fibula. The tibial crest is long, thin and
straight. The distal epiphysis, flattened in a cranialcau-
dal direction, has two deep notches separated by a
marked crest. The medial malleolus is voluminous and
rounded; the lateral one is flattened. The calcaneum is
flattened in dorsal-plantar direction and it has a wide
distal extremity. The proximal articular surface is flatte-

¢ ned and laterally concave. The distal articulation is
rounded with a furrow on dorsal side.
d The morphological features and the dimensions of
postcranial remains are the same of L. melitensis from
Textfig.2 - Leithia melitensis (Adams, 1863) from Contrada Annun- the SPiNOQO“O Cave (Pefronio, 1970).
ziata (Ragusa, Southeastern Sicily): a) Left maxilla, oc-
clusal view; bj Right mandible, occlusal view; c) Right THE FAUNAL ASSEMBIAGE OF CONTRADA ANNUNZIATA
o e feoniol 1™ IN THE FRAMEWORK OF QUATERNARY POPULATIONSS
OF SICILY

In Sicily five different quaternary Faunal Comple-
xes have been identified. In each F. C. the characteristic taxa are associated with faxa that are common to more
complexes (Bonfiglio et al., 2000, 2001). In different times the faunas entered the island from Europe and/or
Africa, and the number of species has been reduced with respect to the coeval continental faunas (Tab. 1). Sicily,
like other islands, has been inhabited by endemic faunas, which underwent important evolutionary changes during
their existence on the island.

The findings on the Hyblean Plateau provided important data to the knowledge of Sicily populations and to the
biocronology of Quaternary vertebrates. On the eastern and western edges of the Hyblean Plateau vertebrate fos-
sil remains have been found in continental sediments correlated with marine deposits (Bonfiglio, 1991, 1992;
Bonfiglio & Burgio, 1992; Bonfiglio & Insacco, 1992; Chilardi & Gilotti, 1996; Bonfiglic et a?, 1996, 1997). In
the central part of the Hyblean Plateau, which emerged since the Miocene, vertebrate fossil remains have been
found in cavities and karst fissures not correlated with marine sediments or coastal lines. The different cavities con-
tain faunal assemblages belonging to the “E. falconeri” F. C., at Contrada Annunziata (Bonfiglio & Insacco, 1992),
to the “"E. mnaidriensis” F. C., at Contrada Cimilla and Contrada Tabuna (Bonfiglio et al., 1993, 2001; Fabiani,
1927, 1928), and fo the “Pianetti-Grotta S. Teodoro” F. C., at Contrada Pianetti (Bonfiglio ef al., 1997, 2001).

The new faunal assemblage from Contrada Annunziata belongs to the “E. falconeri” Faunal Complex.

Faunal Complexes Age Degree of endemism of taxa Biodiversity

"Castello” F. C. Late Glacial (Lleighton, 1996) Not endemic taxa. Low. Continental fauna.
"Pianetti-Grotta Late Upper Pleistocene Llow. Endemic taxa of “E. mnaidriensis” F.C.

S. Teodoro” F. C. {Benfiglio et al., 2001) associated with not endemic faxa. Medium. Oligotypical,

but balanced fauna.

"Elephas mnaidriensis” F. C. late Middle Pleistocene-Upper ~ Medium. Not very small sized taxa associated  Medium. Balanced
Pleistocene (Bada et al., 1991;  with not endemic taxa. fauna with large carnivores.
Bonfiglio et al., 2000;
Rhodes, 1996)

“Elephas falconeri" F. C. Early Middle Pleistocene High. Pigmy elephant and giant dormouse Llow. Oligotypical fauna.
{Bonfiglio et al., 2000) are present.
“Monte Pellegrino” F. C. Pliocene- Early Lower High. Low. Archaic fauna.

Pleistocene (Thaler, 1972);
Early Lower Pleistocene
(Burgio & Fiore, 1997)

Tab. 1 - Synoptical table of the Quaternary Faunal Complexes of Sicily.
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DISCUSSIONS AND CONCILUSIONS

The new finding of Contrada Annunziata provides a new confribution to the knowledge of paleontological and
taphonomical characters of the fissure filling deposits of the Ragusa platform.

The distribution of the Leithia melitensis remains suggest that the micromammal skeletal elements probably rea-
ched the cavity as disgorged piles by the birds of prey which frequented it. The anatomical connections of the ske-
letal elements of Elephas falconeri suggest that they reached the cavity after the animal death, when the soft tissues
were not yet destroyed. Taphonomic features indicate that the cavity acted as a morphological trap.

The measurements of all the elephant remains are within the variability of Elephas falconeri (Ambrosetti, 1968).
E. falconeri is the characteristic species of the Faunal Complex diffused in Sicily in the early middle Pleistocene. It
is characterised by a very reduced size, a strong sexual dimorphism and marked allometries (Ambrosetti, 1968;
Caloi ef al., 1996). This species is contained in oligotypic and not balanced assemblages and it has been fre-
quently found associated with Leithia remains.

The giant dormouse remains of Sicily have been aftributed to two species, L. melitensis, larger, and L. cartei,
smaller in size, having the same morphological features. Leithia, for a long time considered a cﬁorocteristic faxon
of the “E. falconeri” F. C., has been recently found in faunal associations belonging to the more recent “E. mnai-
driensis” F. C. (Bonfiglio et al., 1997, 2000; Kotsakis, 1996). According to Zammit Maempel & De Bruijn (1982)
the so long existence of Leithia in the SiculoMaltese archipelago could suggest evolutionary differences between
the findings coming from different localities with different ages. Since a revision lacks, the new dormouse remains
from Confrada Annunziata have been attributed to L. melitensis, because of the morphology and the dimensions.

REFERENCES

AMBROSETTI, P., 1968, The Pleistocene dwarf elephants of Spinagallo: Geologica Romana, 7: 277-398.

BADA, J. L., BEwomiNi, G., BONFIGUO, L., BRANCA, M., BURGIO, E. & DEelTAlA, L., 1991, Isoleucine epimerization ages of Quaternary Mammals
of Sicily: II Quaternario, 4 (1a): 5-11.

BONFIGLO, L., 1991, Correlazioni tra depositi a Mammiferi, depositi marini, linee di costa e terrazzi medio e tardopleistocenici nella Sicilia
orientale: || Quaternario, 4 (1b): 205-214.

—, 1992, Middle and Upper Pleistocene Mammal-bearing deposits in south-eastern Sicily: new stratigraphical records from Coste di Gigia
(Syracuse): Geobios, M.S., 14: 189-199.

— & BwrGIo, E., 1992, Significato paleoambientale e cronologico delle mammalofaune Pleistoceniche della Sicilia in relazione all'evoluzio-
ne paleogeografica: I Quaternario, 5 (2): 223-234.

—, DI GERONIMO,  S., INSACCO, G. & Marra, A.C., 1996, Large mammal remains from late Middle Pleistocene deposits of Sicily: new strati-

raphic evidence from the western edge of the Hyblean Plateau (Southeastern Sicily): Rivista lialiana di Paleontologia e Stratigrafia, 102

(3): 375-384.

—. DI STEFANO, G., INSACCO, G. & Marra, A.C., 1993, New Pleistocene fissuredfilling deposits from the Hyblean Plateau (South-eastern Sicily):
Rivista Italiana di Paleontologia e Stratigrafia, 98 (4): 523-540.

— & INsacco, G., 1992, Palaecenvironmental, paleontologic and stroti?rcphic significance of Vertebrate remains in Pleistocene limnic and
alluvial deposits from South Eastern Sicily: Palaeogeography, Palaeoclimatology, Palaececology, 95: 195-208.

—, —, MaRRA, A.C. & MasiNy, F., 1997, Large and small mammals, amphibians and reptiles from a new late Pleistocene fissure filling depo-
sit of the Hyblean Plateau (South Eastern Sicily): Bollettino della Societa Paleontologica ltaliana, 36 (1-2): 97-122.

—. MANGANO, G., Marra, A.C. & MasiNi, F., 2001, A new late Pleistocene vertebrate faunal complex from Sicily (S. Teodoro Cave, North-
Eastern Sicily, ltaly): Bollettino della Societs Paleontologica lialiana, 40 (2): 149-158.

—, Marea, A.C. & Masini, F., 2000, The contribution of Quaternary vertebrates to the paleoenvironmental and paleoclimatic reconstructions
in Sicily. In Hart, M. B. [ed.), Climates: Past and Present: Geological Society london, Special Publications, 181: 169-182.

BurGio, E. & FioRe, M., 1997, Pannonictis arzilla (De Gregorio 1886} a “Villafranchian” element in the fauna from Monte Pellegrino (Palermo,
Sicily): Il Quaternario, 10: 65-74.

CAw0I, L., KoTsAKss, T., PALOMBO, M.R. & PETRONIO, C., 1996, The Pleistocene dwarf elephants of Mediterranean islands. In Shoshani, J. & Tassy,
P. [eds.), The Proboscidea. Evolution and palaeoecology of elephants and their relatives: 234-239. Oxtord University Press.

CARBONE, S., DI GERONIMO, |., Grasso, M., lozzia, S. & LenTini, F., 1982, | terrazzi marini quaternari dell’area iblea (Sicilia sud-orientale):
Contributi conclusivi per la realizzazione della Carta Neotettonica d'lialia, Progetio Finalizzato Geodinamica, 506: 1-35.

CHIARDI, S. & GlloTT, A., 1996, Stratigrafia e sedimentologia. In Basile, B. & Chilardi, S. (eds.), le ossa dei Giganti. Lo scavo paleontologi-
co di Contrada Fusco: 27-34. Arnaldo lombardi, Siracusa.

Di GERONIMO, 1., GHISETTI, F., GRASSO, M., LeNTiN, F., ScamarDa, G. & Vezzan, L., 1980, Dati preliminari sulla tettonica della Sicilia sud-orien-
tale. Fogli 273 (Caltagirone), 274 (Siracusa), 275 (Scoglitti), 276 (Ragusa) e 277 (Noto): Contributi preliminari alla realizzazione della
Carta Neotettonica d'ltalia, Progetto Finalizzato Geodinamica, 356: 747-773.

FABIANI, R., 1927, Resti di Mammiferi del terziario e del Quaternario di Ragusa in Sicilia: Rendiconti Regia Accademia Nazionale dei Lincei,
6 (11): 521-524.

—, 1928, Aggiunte alla conoscenza dei mammiferi fossili del Ragusano in Sicilia: Istituto Geologia Regia Universita di Palermo: 8 pp.

Kotsakis, T., 1996, | micromammiferi. In Basile, B. & Chilardi, S. {eds.), le ossa dei Giganti. Lo scavo paleontologico di Contrada Fusco: 68
72. Arnaldo lombardi, Siracusa.



128 L. BONFIGUO et al.

LEIGHTON, R., 1996, Research traditions, chronology and current issues, an introduction. In  Leighton, R. [ed.), Early Societies in Sicily. New
Developments in Archaeological Research: Accordia Research Centre, University of london: 1-19.

Maccacno, A. M., 1962, Gli elefanti fossili di Riano (Roma): Geologica Romana, 1: 33-131.

PerroNIO, C., 1970, | roditori pleistocenici della Grotta di Spinagallo (Siracusa): Geologica Romana, 9: 149-194.

RHoDES, E. J., 1996, ESR dating of tooth enamel. In Basile, B. & Chilardi, S. (eds.), Le ossa dei Giganti. Lo scavo paleontologico di Contrada
Fusco: 39-44. Armaldo lombardi, Siracusa.

THAIRR, L., 1972, les rongeurs (Rodentia et Lagomorpha) du Monte Pellegrino et la question des anciens isthmes de la Sicilie : Comptes rendus
de I'Académie des Sciences, 274: 188-190.

TRevisaN, L., 1948, Lo scheletro di Elephas antiquus italicus di Fonte Campanile (Viterbo) : Palaeontographia ltalica, 44:1-78.

VAURREY, R., 1929, Les éléphants nains des iles mediterranéennes et la question des isthmes pléistocénes : Archives de I'Institut de Paléontologie
Humaine, 6 : 1-220.

Zammm MaempeL, G. & De BRUIN, H., 1982, The Plio-Pleistocene Gliridae from the Mediterranean islands reconsidered: Proceedings, Koninklijke
Nederlandse Akademie van Wetenschappen, 85: 113-128.

[manuscript accepted November 18, 2002)

Laura BONFIGLIO
Donatella GAteaNI
Gabriella MaNGANO
Cinzia Antonella MARRA

Dipartimento di Scienze della Terra
Universita di Messina
Salita Sperone 31, 98166 S. Agata (ME) ltaly

Gianni INsacCO

Museo Civico di Storia Naturale
di Comiso

Piazza delle Erbe, 97013 Comiso (RG), ltaly



