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THE LOWER PLEISTOCENE SUCCESSION
OF CONTRADA TORSANO (NARDO, LECCE PROVINCE)

SUMMARY

This paper deals with the stratigraphic and paleontological features of a 4.1 m thick
succession outcropping at Contrada Torsano (Nardo, Lecce province). Shell concentra-
tion due to biological processes, particularly rich in the northern guests Arctica islandi-
ca, Pseudamussium septemradiatum and Paphia rhomboides are described. Based on
Terebratula scillae and Dentalium rectum presences, the succession must be attributed
to the lower Pleistocene. The high specimen density could be due to opportunistic life
strategies and optimal ecological conditions. Environmental change can be recognized
from the infralittoral zone, exposed to the marine abrasion, to circalittoral zone as the
result of the increasing of both depth and sea water turbidity.

RIASSUNTO

Vengono esposti aspetti stratigrafici e paleontologici di una successione calcareniti-
co-sabbioso-argillosa spessa 4,1 m, affiorante in Contrada Torsano (Nardo, provincia
di Lecce), caratterizzata da livelli fossiliferi a molluschi, scafopodi, brachiopodi e
coralli tra cui prevalgono Venus verrucosa, V. casina, Acanthocardia tuberculata, Ae-
quipecten opercularis, Glossus humanus, Thracia convexa, Neopycnodonte cochlear,
Pecten jacobaeus, Terebratula scillae, Dentalium rectum e Flabellum sp.; sono altresi
presenti gli “ospiti nordici” Pseudamussium septemradiatum, Paphia rhomboides e
soprattuto Arctica islandica. Quest’ultima ¢ rappresentata da individui di grande taglia
analogamente a popolamenti nordatlantici attuali (KexnisH and Lutz, 1995; THORARIN-
spoTTIR and EINarssoN, 1996). I livelli fossiliferi (shell concentrations sensu KIDWELL,
1991; FursicH, 1995) hanno caratteri di deposito primario e possono rappresentare il
prodotto di strategie di adattamento o di favorevoli condizioni ecologiche.

La maggior parte delle specie riconosciute nella successione di Torsano ¢ attual-
mente presente nel Mediterraneo (PARENZAN, 1970; 1974; 1976; DemIR, 2003; RE-
PETTO et al., 2005). Alcune sono indicative di particolari condizioni ambientali come
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Lucinoma boreale, tipica di fondali mobili (MALATESTA, 1974) e Thracia convexa,
esclusiva delle Biocenosi dei fanghi Terrigeni Costieri (PicArRD, 1965; PERES, 1967).

In generale, dalla base al tetto della successione analizzata, ¢ definibile un
cambiamento delle condizioni paleoambientali dalla zona infralitorale, soggetta a
fenomeni di abrasione meccanica delle onde, a quella circalitorale per progressivi
aumenti delle profondita del fondale e della torbidita delle acque.

INTRODUCTION

Within the sedimentary successions, the definition of stratigraphic units contain-
ing thanatocenosis similar to the present marine biocenosis was formalized with
the introduction of the Pliocene (LYELL, 1832). The main difference between this
epoch, that conventionally closes the Tertiary, and the previous Miocene, consist of
the negative characters of the fauna content, or rather the high amount of extincted
species than the new appearances. About 60% of the forms living during Pliocene
are still alive, and the percentage progressively increases towards the present time
(Azzarou and Cita, 1980). As a consequence, the useful features to recognized the
so called “Post Pliocene” deposits, formerly mapped in the first geological map of
Salento (Dt Gioral, 1879), was based on the principle of the “fauna modernity™.

LyeLL (1839) proposed to attribute to the Pleistocene the deposits containing more
than 70% of species still alive. Nevertheless, the boundary between Pliocene and Pleis-
tocene (P/P) was put at the FAD (First Appearance Datum) of the so called “northern
guests”, that are boreal and artic fauna migrated into Mediterranean during cold phase,
and especially of Arctica islandica (GigNoux, 1913). This concept, that was conven-
tionally ratified several tens of years later (AGUIRRE and Pasmi, 1985), allows us to
establish a geochronological schemes (Tab. 1), although the chronostratigraphic posi-
tion of P/P, and consequently the Tertiary-Quaternary boundary, are again argument of
strong debates (BoNADONNA and ALBERDI, 1987; PARTRIDGE, 1997; Va1, 1997).

Tab. 1 - Pliocene and Pleistocene chronology and calibrated age (based on Cita and CASTRADORI, 1995;
Rio et al., 1998; GIBBARD et al., 2004).

Absolute Conventional Unofficial Enoch Stage
age BP subdivision subdivision P €
0.12 My upper (Tarentian)
0.78 My middle (Ionian or Crotonian)
Quaternary Pleistocene Sicilian
Quaternary Lower Emili
(Calabrian) miian
1.83 My Santernian
2.53 My Upper (Gelasian)
3.57 My Tertiary ) Pliocene Middle (Piacenzan)
Tertiary
5.33 My Lower (Zanclean)

58



Italy has a specific importance about the Pliocene and Pleistocene research-
es, being the formalized stratotypes, as well as a number of the proposed ones,
located at ionian and padanian regions (Cita and CASTRADORI, 1995; Rio et al.,
1998). The Salento peninsula, by virtue of its geographical position and the ex-
tension of outcropping Pliocene and Pleistocene deposits rich in mollusc’s shells
(D’ ALESSANDRO et al., 2004; Bossio et al., 1987a,b,c), appears particularly promis-
ing for paleo-environmental reconstructions useful to learn the present ecosystem
and the biogeographical distribution of the species. The discovery (DELLE Rosk
and MEepAGLI, 2006) of strata containing abundant Arctica islandica at Contra-
da Torsano (about 5 km W of Nardo) in place of deposits referred to the upper
Pliocene, and dubitatively to middle ones, from the “Foglio 214 Gallipoli” of the
official Italian Geological Map at scale 1:100.000 (SErvizio GEOLOGICO D’ITALIA,
1969), arises the opportunity to make the present study.

GEOLOGICAL BACKGROUND

Salento forms the topographically less elevated sector of the Carbonate Apulian
Chain (Aucrt.) and it constraints with the Murge plateau along a E-W tectonical
deformation strip (ARNOUX et al., 1985). It shows a NNW-SSE, and subordinately
NW-SE, horst and graben arrangement, that is morphologically marked by the
juxtaposition of the Serre hills and the depression planes (NARDIN and Rossi, 1966;
MARTINIS, 1967). The tectonic setting is the result of mainly disjunctive crust stress
that have disarticulated the substratum starting from the Upper Cretaceous and
successively during Miocene and Pliocene, in concomitance of Apennine and Di-
naric deformation phases (CIARANFI et al., 1988), that influenced the physiographic
shapes of the Neogene Salento, too (DELLE Rosg, 1993; 2001; 2006). The differen-
tiation between Miocene and Pliocene deposits of the Salento was introduced by
MAUGET (1864), whereas the first exhaustive study was performed by DE GIorGt
(1876). The latter Author considered strata crop out N of Ostuni and within the
Diso-Marittima zone (Fig. 1) such as the oldest Pliocene deposits. They pointed
out the presence at Leuca of a fossiliferous calcarenites containing carbonate lithic
blocks of “Recent Pliocene” according to the schemes of SEGUENZA (1873; 1874;
1875; 1876).

The attribution to Pliocene and Post Pliocene concerning the units younger than
Miocene inside the geological map of Salento of DE Giorar (1879) was adopted
by the first edition of the “Foglio 214 Gallipoli” of the official Italian Geological
Map at scale 1:100.000 (Urricio GEoLoGIco D’ITALIA, 1904), in spite of a partial
chronostratigraphic revision of DE Gioral (1903) performed after a re-examina-
tion of the malacology presences. Authors and geological Schools that successive-
ly studied the Salento Pliocene and lower Pleistocene deposits proposed various
reconstructions and hypothesis about number of distinguishable units, extension
of their outcropping areas, ages and paleo-environmental significances that have
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Fig. 1 - Geologial scheme of Salento and South Murge; localities are mentioned in the text.

arisen a number of stratigraphic questions (D’ ALEssaANDRO and PALMENTOLA, 1978;
D’ ALESSANDRO et al., 1994; BosELLINI et al., 1999; TrRoPEANO et al., 2004; DELLE
Rosk, 2006, and reference therein).

The causes of the above questions appear mainly the scarcity and the bad state
of conservation of micro e nanno-fossils having roles of true (i. e. conventionally
ratified; see: MARTINI, 1971; CitaA, 1975; RUGGIERT and SPROVIERI, 1977; SPROVIERI
et al., 1980; IaccariNo and SALVATORINI, 1982; CASTRADORI et al., 1998; Rio et
al., 1998; CoMMISSIONE ITALIANA DI STRATIGRAFIA DELLA S.G.I., 2003; GRADSTEIN
et al., 2004; Patacca and ScaNDONE, 2004) biostratigraphical markers recogniz-
able inside the Salento deposits as pointed out by MaRTINIS (1967) LARGAIOLLI
et al. (1969), Bossio et al. (1987b,c) and D’ ALESSANDRO et al. (2004). However
some Authors modifying the current conventional schemes on the basis of new
and partially unpublished researches (Bossio et al., 1991), have proposed an infor-
mal bio-chronostratigraphic zonation (Bossio et al., 1987a) that, in turn, substan-
tially follows an older geo-chronological partition (cf. CoLALONGO and SARTONI,
1979). Such Authors untimely used a non-conventional three-folded chronological
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Tab. 2 - Correlation between the chronological informal subdivision and the conventional partition of
the Pliocene - early Pleistocene. FO = First Occurrence; LO = Last Occurrence.

CoLALONGO and Sartont (1979), MY GRADSTEIN et al. (2004), Paracca and
Bossio et al. (1987a,b; 1991) ScaNDONE (2004, and references therein)
Bio zones Informal Stages Main biological events
0 zones subdivision 0.78 £ ological events
Gt. truncatulinoides FO Gt. truncatulinoides excelsa
excelsa Lower
Pleistocene Lower FO H. baltica
Gt. cariacoensis 1.63 Pleistocene ’
FO A. islandica
) Upper 1.83
Gt. inflata Pliocene
2.00 Upper
o Middle 2.53 Pliocene LO D. pentaradiatus
Gt. gr. crassaformis Pliocene
3.10 Middle
3.57 Pliocene FO Gt. crassaformis
Gt. puncticulata / Lower
Gt. margaritae Pliocene Lower
5.33 Pliocene FO Ce. acutus

Pliocene scheme (Tab. 2) and “failed to acknowledge taxa and a number of events
between the foraminifera” of the Pliocene/Pleistocene Vrica section (Bossio et al.,
1987b), which is the Global Boundary Stratotype Section and Point (GSSP) of-
ficially recognized by the International Commission of Stratigraphy (AGUIRRE and
Pasing, 1985; BASSETT, 1985; GRADSTEIN et al., 2004).

As a consequence, the problem of stratigraphic attribution inside the Salento
successions are actually a questionable task; to provide an example, it can be con-
sider the deposits outcropping east of Palmariggi (Fig. 1) in the E Salento, which
has been referred to the middle Pliocene by Bossio et al. (1991), whereas accord-
ing to MaioraNO (in D’ ALESSANDRO et al., 2004) it “did not yield any key species
to support this attribution”.

Also the stratigraphy of the Pleistocene deposits cropping out few kilometres
SW of Contrada Torsano had been differently schematized by various geological
Schools. For instance, the outcrops of Santa Maria al Bagno (Fig. 1) have been
referred to the calcareniti del Salento and the Gallipoli formation of Sicilian age
by Bossio et al. (1992), whereas the same sequence have been related to the lito-
stratigraphic units named Calcareniti di Gravina, sabbie a brachiopodi and argille
di Mondo Nuovo, covering an early-middle Pleistocene interval, by D’ ALESSANDRO
et al. (1994).

To end this brief but necessary overview at least other two aspects concerning
the aforementioned stratigraphic problems must be mentioned: the reworking of
the sediments which have determined the mixing of taxa related to different non-
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coeval fossils assemblages (see, as an example, Bossio er al., 1991); the facies
itself of the Salento deposits which were usually ill-suited to the settlement of
chrono — stratigraphically relevant foraminifera (such as Hyalinea baltica) and
nanno-fossils (as an example medium and large Gephyrocapsa spp.) how revealed
by BARBERA et al. (1993). Nevertheless, a substantial biostratigraphical revision
of the Pliocene and Pleistocene Salento deposits must be done also tacking into
account their sedimentological features (TROPEANO et al., 2004, and reference
therein).

Notwithstanding the unsolved questions of the present state of the knowledge,
an essential scheme of upper Pliocene — lower Pleistocene of the Nardo area can
be outlined (Tab. 3). At the bottom calcarenites can be referred some stones tradi-
tionally called fufi and carpari (LARGAIOLLI et al., 1969). A typical common feature
of this deposits is the high amount of “northern guests” (D’ ALESSANDRO and PAL-
MENTOLA, 1978; DELLE Rose and MEDAGLI, 2006).

At Contrada Torsano, the outcropping calcarenites have been referred to the
calcareniti del Salento, and differently mapped by adjacent plio-pleistocene units,
inside the “Foglio 214 Gallipoli” (SErvizio GEOLOGICO D’ITALIA, 1969), whereas
they are ascribed to the Calcareniti di Gravina in the “Geological Map of Murge
and Salento” of CiARANFI et al. (1988).

Tab. 3 - Lithostratigraphic nomenclature of the upper Pliocene — lower Pleistocene Nardo area.

Geological SERVIZIO GEOLOGICO D’ITALIA CHERUBINI and MARGIOTTA (1984),
column (1969), Bossio et al. (1992) D’ ALESSANDRO et al. (1994)
clayey marls formazione di Gallipoli Argille subappennine (Mondo
Nuovo)
silty-sands - sabbie a brachiopodi
calcarenites calcareniti del Salento Calcareniti di Gravina
STUDY METHOD

This paper deals with the stratigraphic and paleontological features of a 4.1 m
thick succession, that was reconstructed by means of the correlation of some sec-
tions cropping out along artificial cuts of the substratum at Masseria Torsano.
Such cuts, resulted of mechanical excavations, arose the possibility to perform
detailed lithostratigraphic and sedimentological observation as well as sampling
of malacofauna available for tassonomic and taphonomic analyses. The studied
outcrops are along E-O and N-S oriented cuts, whose height ranges from 1 and 4 m
and with a total length of about 120 m. Stratigraphic observations were made also
into and ancient well (locally named frozza), hand-excavated into the calcarenites,
by means of speleological progression. The reconstructed stratigraphic setting was
verified in the surrounding area by means of a detailed geological survey.
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The malacological tassonomic results have firstly used to place the succession
into the chronological scheme (Tab.1), being some recognized fossils decisive key-
species and also taking into account that the Pliocene and Pleistocene macro-fauna
assemblages of the Salento are attested chronostratigraphic tools often better than
the micro and nanno-fossils (cf. Bossio et al., 1987b; D’ ALESSANDRO et al., 2004).
Later, species listed and taphonomic observations were used to infer some paleo-
ecological features of the shelf environment on the basis of at length tested praxis
(PErEs and PicARD, 1964; PicarD, 1965; PErEs, 1967; D’ ALESSANDRO and IANNONE,
1982; KipweLL, 1991; FursicH, 1995; D’ ALESSANDRO et al., 2004). Such scheme of
study is tightly consistent with the regional geological evolution (ARNOUX ef al.,
1985; Bossio et al., 1987a,b,c; CIARANFI ef al., 1988; D’ ALESSANDRO et al., 2004).

To better propose some ecological features of the sea bottom, by virtue of the
recognized “fauna modernity” characters of the study succession, a number of
considerations were made on the basis of present molluscan communities. Even-
tually, some starting-points available for further studies, arisen by recognition of
deposits, morphologies and concretions during the geological survey and by data
elaborations, are also proposed.

STRATIGRAPHIC FEATURES

Contrada Torsano is part of a ramp that gently slopes toward Ionian, some tens of
km? wide and breaks, about 1 km far from the present coastline, by a few m high
cliff that culminate at Serra Cicora escarpment. As reconstructed by detailed geo-
logical survey (Fig. 2), within a narrow morphological - structural depression, cal-
carenitic-sandy-clayey deposits overlie the substratum, consisting of Cretaceous
limestones (SErviziO GEOLOGICO D’ITALIA, 1969), by a stratigraphic discordance.
The cover deposits are bored by sub-vertical karst pipes, shaped by flow-karst
processes (cf. Usepa, 2002), some m depth and few dm large. The importance
of the sub-aerial landscape processes is also proved by the wide and thick allu-
vial soils which usually filled gullies which were, in turn, eroded along the strati-
graphic contact between limestone and the uppermost calcarenitic-sandy-clayey
deposits.

The best exposed succession was at Masseria Torsano in correspondence of the
aforementioned artificial cuts. Here, the stratification is marked by fossil arrange-
ment and by lithologic change and, as a whole, the thickness of the strata tends
to reduce from W toward E where, inside the aforementioned well, only few dm
of calcarenites are observed. At the outcropping scale, the stratification appears
plane-parallel and gently slopes (immersion on few angular degrees) toward S-W.
Strata show a fining up trend of the granulometric size of the clastic components,
changing from a basal medium-coarse sand to a medium-fine sand and clayey silt
of the top.

The contact between the Cretaceous limestones and the studied deposits was
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Fig. 2 - Geological map of Contrada Torsano. Topography extract from sheet 525040 of Technical Map of

Lecce Province.
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observed E of Masseria Torsano, along a sub-plane excavated surface several tens
of m? wide. It seems nearly plane and inclined toward W only of few degrees. Top
of limestones is extensively perforated by a number of cylindrical and sub verti-
cal 3-5 cm depth bores with diameter of 2-2,5 cm, having sub-spherical bottom.
Along this surface, it was observed a concavity, some tens of cm large and about
15 cm depth, filled by a ochre-brown sands.

The calcarenitic deposit begins with a macrofossiliferous bed, whose sedi-
mentological and paleontological features cannot be described in detail owing to
the mechanical excavation disturbs. In any case, the fragmented fauna containing
within this bed appear to be analogous to those observed into the overlying strata,
with a high probably presence of Arctica islandica. The initial 30 cm of calcaren-
ites are hardly cemented, yellow-grey in colour, with abundant malacological re-
mains, such as mineralized shells, internal casts and external molds.

Above the hardly cemented basal level, calcarenites present the usual yellow-
ish colour as well as the normal hardness of the Salento calcareous “tufas”, where-
as several shells are partially decalcified.

PALEONTOLOGICAL OBSERVATIONS

Levels particularly rich in macrofossils are at about 0.5 and 1 m from the contact
with the underlying limestones, the second of which showing a high frequency of
Arctica islandica shells, usually with articulated valves. Along the vertical cuts of
the digging, the fragmentation of the shells and the disturbs of the sedimentologi-
cal structures caused by mechanical excavation, have made detailed observation
impossible.

The fossil arrangement, and especially their density, are the main sedimentary
features of the Contrada Torsano deposits. The stratigraphic column of Figure 3
was reconstructed by correlations of a number of cuts crop out W of Masseria Tor-
sano, where more depth was the artificial diggings and thicker deposits was found,
although the contact with the Cretaceous limestones was not observable.

The basal portion of the measured succession shows chaotic disposition of
fossils containing in yellowish calcarenite (Fig. 3); at 0.9-1m a level very rich in
disarticulated and aligned Arctica islandica shells is interposed inside massive de-
posits. A second fossiliferous level, about 15 cm thick, characterized by frequent
articulated shells of A. islandica, other benthic bivalves (especially belonging to
Cardiidae, Veneridae and Pectinidae families) and a relatively high presences of
gastropods, is interposed at 1.4 m above the base of the measured column.

After 0.6 m of massive calcarenites, three 5-10 cm thick discontinuous fos-
siliferous levels, containing articulated shells of Arctica, as well as species of Car-
diidae, Veneridae and Pectinidae, are intercalated in the calcarenitic deposits. The
level 2.6 m above the base of the succession (Fig. 3) is characterized by a number
of chaotically disposed Venus shells. Within the upper part of the succession, the
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matrix is few cemented and, as a consequence, it get the features of a sand, keep-
ing the yellowish colour.

After further 25 cm, a thin (3-4 cm) Flabellum sp. rich horizon is intercalated
in the column (Fig. 3). At about 3.1 m above the base succession, a 20 cm thick
level can be observed. Besides abundant articulated Arctica islandica specimens,
very frequent T. scillae, P. septemradiatum, V. verrucosa and Flabellum sp. are
contained within a sandy matrix. The top of the succession is made up by about 1
m of silty-clayey sand, greenish in colour, that include specimens of Terebratula
scillae and a number of centimetric sub-spheroidal carbonatic concretions.

Erosional contact evidences have not observed along the studied succession;
the stratigraphic limits seems to be gradual, whereas they are sharp in proximity
of the main lithological changes from calcarenites to sand as well as from sand to
silty-clayey sand.

The geometrical disposition of the shells (biofabric) of the upper fossiliferous
level has detailed observed, by means of the presence of large artificial expositions
few disturbed by the mechanical excavation. The shells doesn’t show dimension-
al gradation perpendicularly at the stratification (ungraded) and are made up by
specimens showing from large (about 10 cm of maximum axis concerning Arctica
islandica and Glossus humanus) to little size (few mm of a number of molluscs
and gastropods). As a consequence, they exhibit a wide dimensional sorting. The
major density of the shells is visible along the middle part of the level. Imbricate
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structure (i. e. imbrications of shell tilted on the same direction) are not detected,
whereas the closure plane of the molluscs are frequently disposed parallel to the
stratification. Disarticulated valves are mainly convex-up disposed than concave-
up. Shells macroscopically appears unbroken (except for some post-depositional
fractures due to lithostatic pressure) and are not bored, encrusted or corroded (Fig.
4).

Fig. 4 - Top of the higher shell concentration with in evidence numerous specimens of Arctica, Venus,
Acanthocardia, Dentalium and Flabellum.

The upper sandy and silty-clayey sandy portions of the studied succession,
well exposed along the W of Masseria Torsano artificial cuts, have samples (Fig.
3). Sampling was performed gathering a number of individuals per species propor-
tional to the relative outcropping frequency, preferentially selecting shells without
fracture due to mechanical excavation (Tab. 4).

The sampled interval is characterized by high amount of frequently articulated
specimens of Paphia rhomboides, Venus verrucosa, V. casina, Acanthocardia tu-
berculata, Aequipecten opercularis. Common are also Glossus humanus, Thracia
convexa, Neopycnodonte cochlear, Pecten jacobaeus, as well as complete shells of
the brachiopod Terebratula scillae, the scaphopod Dentalium rectum and solitary
corals such as Flabellum sp.. Common is also Panopea glycimeris, some individu-
als of which, with articulated valves, are broken owing to the excavation.

About the northern guests, very frequent is Arctica islandica, mainly as large
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Tab. 4 - List of the forms sampled and recognized in Contrada Torsano. * = 1-2 sampled specimens; ** = 3-5

S.8.; ¥¥¥ = 6-10 s.8.; ¥*** > 10 s.8..

Acanthocardia tuberculata (Linné, 1758)
Aequipecten opercularis (Linné, 1758)

Antalis (Dentalium) vulgare (Da Costa, 1778)
Arctica islandica (Linné, 1767)

Astarte sulcata (Da Costa, 1778)

Azorinus chamasolen (Da Costa, 1778)

Bolma (Astraea) rugosa (Linné, 1767)
Calyptraea chinensis (Linné, 1758)

Charonia cfr. lampas (Linné, 1758)

Clelandella (Jujubinus) miliaris (Brocchi, 1814)
Crassadoma (Chlamys) multistriata (Poli, 1795)
Cuspidaria rostrata (Sprengel, 1783)
Cymathium (Charonia) corrugatum (Lamarck, 1816)
Dentalium rectum (Gmelin, 1790)

Diodora graeca (Linné, 1758)

Erato voluta (Montagu, 1803)

Euspira (Lunatia) fusca (Blainville, 1825)
Flabellum sp.

Glans elegans (Réquien, 1848)

Glossus humanus (Linné, 1758)

Heliacus subvariegatus (D’Orbigny, 1852)
Laevicardium crassum (Gmelin, 1791)
Lucinoma boreale (Linné, 1758)

Nassarius (Hinia) lima (Dillwin, 1817)

Natica stercusmuscarum (Gmelin, 1791)
Neopycnodonte cochlear (Poli, 1795)

Panopea glycimeris (Von Born, 1778)

Paphia (Venerupis) rhomboides (Pennant, 1777)
Pecten jacobeus (Linné, 1758)

Pinna sp.

Pseudamussium (peplum) clavatum (Poli, 1795)
Pseudamussium septemradiatum (Muller, 1776)
Serpula sp.

Terebratula scillae (Seguenza 1814)

Thracia convexa (Wood, 1815)

Turbonilla cfr. lactea

Turritella incrassata (Sowerby, 1814)

Venus casina (Linné 1758)

Venus verrucosa (Linné, 1758)

Xenophora crispa (Koenig, 1825)
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size specimens (medium height of valve = 7.5 mm; medium length = 7.9 mm, values
calculated on 36 sampled individuals, Fig. 5) with articulated valves. Abundant are
also Paphia rhomboides and Pseudamussium septemradiatum, the former some-
times with articulated valves together which less common shells of P. clavatum.

Gastropods are less recurrent in the deposits than molluscs. Relatively frequent
is Euspira fusca; among the other gastropods species, can be mentioned Bolma
rugosa, Cymathium corrugatum and Charonia cfr. lampas.

As regard the taphonomy of the sampled shells, the more times aforemen-
tioned abundance of articulated shells is one of the main aspects. Noticeable is
also the presence of large fragments of Pinna sp., whose fragile shell frequently
occurred within the deposits. Nevertheless, also the lack of traces of synsedimen-
tary mechanic abrasion, together with the macroscopic absence of bioerosions and
a general good state of conservation of the shells, represent important features
useful to learn the origin of the fossiliferous levels.
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Fig. 5 - Height/Length dispersion graph of 36 sampled Arctica islandica. a, bisector; b, tendency line.
DISCUSSIONS

The performed observations allow us to set the depositional events record by
the Torsano succession in the Salento Pleistocene evolution (ARNOUX et al., 1985;
CIARANFI et al., 1988; D’ ALESSANDRO et al., 2004) as well as to infer some sedi-
mentological and ecological aspects concerning the marine bottom environment.
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First of all, based on the international convention, the presence of Arctica is-
landica imposes a Pleistocene age and, more in detail, those of Terebratula scillae
and Dentalium rectum (TADDEI RUGGIERO, 1994) bounds the chronological attribu-
tion at the Calabrian stage (Tab. 1).

At regional scale, the erosional surface comprised between Cretaceous and
Pleistocene deposits of Torsano, is part of a complex ravinement surface, which
was carved inside “Bradanic and Apulian sectors” starting from the upper Pliocene,
before of the Calcareniti di Gravina deposition (TRoPEANO and SaBato, 2000).
This time trasgressive (or diachronous) landscape was modelled from nearshore
marine and shoreline erosion associated with a sea-level rise, paralleling the shift
of the shoreface “razor” across previously deposited littoral sediments such as
the ochre-brown sands observed at Torsano. These, in turn, could be related to
phosphatized calcirudite present in the S-E Salento (Bossio et al., 1987b; DELLE
RosE, 2006; DELLE RosE et al., 2006). In this way, the centimetric cylindrical bores
present on the upper Cretaceous surface, can be interpreted as boring ichnofossils
due to lithophagus organisms (cf. D’ ALESSANDRO and IANNONE, 1982; BROMLEY and
D’ ALEssaNDRo, 1987).

The processes that turned the initial calcareous detritus into the present cal-
carenites, appear related to post-depositional diagenesis phenomena due to pre-
cipitation of Calcium carbonate coming from filtrating rain water solutions. As
regard the above described different degree of cementation between the basal hard
30 cm horizon and the rest of the normal diagenized calcarenites, it can be due to
the permeability differences of the Cretaceous limestones respect of the overlying
calcareous detritus that could favoured a long duration of phreatic conditions as
well as determined the mineralization of the shells.

The upper part of the succession of Fig. 3, along whith the out crop conditions
let us to perform stratigraphic observations and the fossils sampling, shows litho-
stratigraphic analogies with the sabbie a brachiopodi, unformally defined few km
toward NE, in Copertino zone (D’ALESSANDRO and PALMENTOLA, 1978) and rec-
ognized also below the Nardo urban area (CHERUBINI and MARGIOTTA, 1984). At
the studied zone, a paraconformity between calcarenites and sands is put amid the
fossil level rich respectively of Venus and Flabellum (Figg. 3, 6 and 7). In Coper-
tino zone, D’ ALESSANDRO and PaLMENTOLA (1978), reported a thin discontinuous
earthy-pebbly level, which can be formed by re-sedimentation, in shallow water
environment, of weathering materials formed over an adjacent coeval strip of land.
In any case, due to the lack of a biostratigraphic data, the correlation between Co-
pertino, Nardo and Torsano successions is not sure at present.

The observed spheroidal concretions of the Torsano upper part succession can
be of diagenitic origin (cf. SELLES-MARTINEZ, 1996); it is noticeable that their pet-
rographic and mineralogical analyses could carry out post-depositional paleo-en-
vironmental information.

The fossils rich levels intercalated into the Torsano succession belong to the
“shell concentrations” (sensu KIDWELL, 1991), showing high density of “biominer-
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Fig. 6 - A, Acanthocardia tuberculata; B, Aequipecten opercularis; C, Astarte sulcata; D, Clelandella
miliaris; E, Crassadoma multistriata; F, Cuspidaria rostrata; G, Dentalium rectum; H, Diodora grae-
ca; 1, 1, Flabellum; K, Glans elegans; L, Laevicardium crassum. Bars (= 1 cm) for scale.

alized remains more than 2 mm in size from invertebrate animal”. Both the genetic
analyses and descriptive classification of the shell concentrations are based on the
taphonomic compositions, 3-dimensional arrangement of the shells (biofabric),
geometry and stratigraphic-sedimentological features of the deposits. They can
reveal ecological, hydrodinamic and topographic information of the depositional
environment (FURsICH, 1995).

Biological, physical and geological processes play essential roles in the forma-
tion of shell concentrations. Among the former, high population densities due to
opportunistic life strategies or optimal ecological conditions and mass mortality of
organisms caused by biogenic and abiotic phenomena, such us response to chang-
ing environmental conditions, represent the main origination events. As regard
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the physical processes, that frequently occurred in concentration events, the main
of which are waves and currents, whose hydrodinamism produces transport and
deposition according to weight and shape of shells.

Finally, about the geological processes, reduced rate of net sedimentation may
lead to high density of inorganic remains even when the production of biogenic
hardparts is low, whereas post deposition compaction of sediments and loading
dissolution play only subordinate roles.

On the basis of the sedimentological and taphonomic features above showed
(exspecially: the high amount of articulated valves, the absence of shells fragmen-
tation as well as of synsedimentary abrasion, the frequent finding of fragile shell,
such us Pinna sp.), the fossil-rich levels of Torsano must be considered mainly
due to biological events, few reworked by hydrodinamic processes. The lacking of
macroscopic evidence of bioerosion on the sampled shells, allows to leave out the
rate of net sedimentation among the phenomena at the origin of the concentrations.
Nevertheless, also researches carried out on a Terebratula scillae population sam-
pled from deposits outcropping few tens of Km E of Torsano (TAbDEI RUGGIERO
and ANNUNzIATA, 2002), have detected a low percentage of individuals affected
by bioerosion, a big amount of which however bored by predator organisms. If a
reduced sedimentation rate could had a genetic importance about the formations of
high density of shells, extensively trace of biogenic activities must occurred inside
the concentrations (cf. KibweLL, 1991; FursicH, 1995).

The features of the Arctica islandica population of Torsano succession let
some paleo-ecological consideration; the species is missing from Mediterranean
at the end of the last upper Pleistocene Glaciation, whereas it lives on stable bot-
tom of sand and muddy within the biogeographical Boreal and Artic Provinces
(MALATESTA and ZARLENGA, 1986; CARGNELLI ef al., 1999). The prevalence of large
size specimens above described displays singular analogies with the unimodal size
distribution of present population living in Iceland (THORARINSDOTTIR and EINARs-
SON, 1996) and in North America sea depths (KennisH and Lutz, 1995). The esti-
mated optimal temperature and depth which presently favours the proliferation of
Arctica islandica ranges respectively from 6°C to 16°C and from -25 m to -60 m
(CARGNELLI et al., 1999). Out of this ranges, the species is present until the limit
values of 21°C and -480 m, without forming high density populations.

About another northern guest of Torsano deposits, the Pseudamussium sep-
temradiatum, it is necessary to consider that the species was often mistaken as P.
clavatum (RaFrr1, 1986); therefore, the quotations which referred to this species
within the Mediterranean Pleistocene and present time, are uncertain (MALATESTA
and ZARLENGA, 1986). PARENZAN (1974; 1976) recalls that P. septemradiatum was
found in “some Mediterranean locality”, whereas Rarr1 (1986) admits that the
only certain record of living Mediterranean population is the one in Alboran Sea
(western Mediterranean), reported by PERES e Picarp (1964). Presently, it is wide-
spread along the eastern Atlantic, from the Norwegian coasts to Morocco, where it
lives on muddy bottom at a depth ranging from a few to 200 m.
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The third encountered northern guest, Paphia rhomboides (Fig. 7), was consid-
ered living in Mediterranean from the Santernian (RucGiert and SPROVIERI, 1977),
but its presence was reported also within older sediments of the so called “Astian
facies” (CarerTO, 1985; MALATESTA and ZARLENGA, 1986). It is characteristic of
sandy-muddy bottom of the infra- and circalittoral biological zones and presently
widespread in Mediterranean sea (PERES and Picarp, 1964).

Some considerations must do about the conspicuous presence at Torsano of
Acanthocardia, genus formed, according to Authors, by a variable number of spe-
cies. In particular, Acanthocardia tuberculata is considered the Mediterranean
form of A. echinata (LINNE, 1767), which is presently living in Atlantic, even if

Fig. 7- M, Lucinoma boreale; N, Nassarius lima; O, Natica stercusmuscarum; P, Neopycnodonte coch-
lear; Q, Pecten jacobeus; R, Paphia rhomboides; S, Pinna; T, Pseudamussium clavatum; U, Turbonilla
cfr. Lactea; V, Venus casina; W, Venus verrucosa; X, Xenophora crispa. Bars (= 1 cm) for scale.
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their phylogenetic relation appears to be uncertain. As a consequence, they are
considered coincident or separate subspecies (PARENZAN, 1974; 1976; MALATESTA
and ZARLENGA, 1986). In any case, A. echinata “group” is reported in some lower
Pleistocene deposits of the Salento peninsula (MAcri, 1983; D’ ALEssaANDRO and
PALMENTOLA, 1978; D’ ALESSANDRO et al., 2004). DELLE Rose and MEDAGLI (2006)
referred to A. echinata mucronata some specimens sampled at Contrada Signore-
1la, within the Cutrofiano territory (Fig. 1), that is usually considered a separated
subspecies, too.

The genus Turritella incrassata (Sowerby, 1814) is described as of North
Atlantic origin, migrate into the Mediterranean during the Pliocene or the Pleis-
tocene (RUGGIERI, 1949; BoraHI and VEccHI, 2005). It is frequently reported within
lower Pleistocene deposits, especially of the southern Italy (RUGGIERI, 1949; D1
GERONIMO, 1969; MACRI, 1983), and is considered allochronous subspecies of the
present form 7. turbona (BorGHI ¢ VEccHI, 2005), whereas some Authors suggest
T. incrassata = T. biplicata (PELOSIO, 1964).

A few of the species recognized at Torsano, as Dentalium rectum and Terebrat-
ula scillae, are extinct at the end of the early Pleistocene. About the brachiopod,
the ideal habitat has been supposed on muddy bottom, within the circalittoral zone
at 100-150 m of depth (TApDEI RUGGIERO, 1994).

The remain distinguished fossils of Torsano succession, are presently living
in Mediterranean again (PARENZAN, 1970, 1974, 1976; RepPETTO ef al., 2005), the
greatest part of which also in its eastern portion (DEmMIR, 2003). Some molluscs are
ecological key-specie indicative of well defined environmental conditions, such
us Lucinoma boreale, typical of instable muddy bottom (MALATESTA, 1974) and
Thracia convexa, exclusive of coastal terrigenous muds biocenosis (VTC of PERES
and Picarp, 1964; Picarp, 1965; PErEs, 1967). Nevertheless, a number of spe-
cies forming the described fossil community, such as Antalis vulgare, Dentalium
rectum, Glossus humanus, Venus casina, V. verrucosa, Xenophora crispa, indi-
cate muddy-bottom subtidal environmental conditions. Can be stressed also that
Acanthocardia tuberculata, Aequipecten opercularis, Glossus humanus and Pect-
en jacobeus are species presently characterizing the external zone of the Apulian
shelf (MARANO et al., 1989).

CONCLUSIONS

According to the current stratigraphic schemes (AGUIRRE and Pasini, 1985; Val,
1997; TappEl RUGGIERO, 1994), the presence of Arctica islandica, Dentalium rec-
tum and Terebratula scillae allows to refer the studied succession to the lower
Pleistocene, differently by the upper (and dubitatively also middle) Pliocene at-
tribution of the “Foglio 214 Gallipoli” (SErvIzIO GEOLOGICO D’ITALIA, 1969).
Fossils of the succession are mainly arranged within six shell concentrations
(sensu KipweLL, 1991). Based on sedimentological, biofabric and taphonomic
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features, the origin of these concentrations must be due to biological processes,
whereas less importance had physical processes (waves, current) as well as the
rate of net sedimentation. The high specimen density of the concentrations could
be produced by opportunistic life strategies and optimal ecological conditions,
perhaps linked to cooling of the water (FUrsicH, 1995). Ecological interpretations
(PErEs and Picarp, 1964; Picarp, 1965; Peres, 1967) of the described benthic
thanatocenosis, infer the recognition, from the base to the top of Torsano succes-
sion, of a environmental change from infralittoral zone, exposed to marine abra-
sion by means of waves and currents, to circalittoral zone, caused both the increas-
ing of bottom depth and of the sea water turbidity, which are tightly consistent
with the early Pleistocene evolution of the Salento peninsula (ARNOUX et al., 1985;
Bossio et al., 1987a,b,c; CIARANFI et al., 1988; D’ ALESSANDRO et al., 2004).
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