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ABSTMCT - Fossil remains of Ceruidae, Rhinocerotidae, Bouidae and Mustelidae, recot
March 2003 are desmibed. The fr.ndinss are from mid-Pleistocene fluaial-hcustrine sedirneni
Romapnoh Alhforrnation" sltAr?[y erosiinal oierkpping deep-sea sediments. The fauna is charac
S. huidsheimehsis(Falconer), L6ptobos rp., Cervis elaphirs Beninde, and Maites martes t',
(Croizet (r Jo.bert) is rEgyed forThe frsy'tirye in ltaly. Sedimentological data are in connasi w
acistence of the recoaered fauna is not rejected.

RASSUNTO - [Seenalazione di una fauna quaternaria a vertebrati nei depositi fluvir
(RE)] - Vengono descrini"rEerti fossiti di uertebrati'appartenenti a Ceruidi, Rinocirontidi, Bo
Secchia tra il 1999 e Marz6 Z0OS in localitdVeggia (RE). I ritouamenti sono stati effemrati en
apparteryenti alk Alhforrnazione Erniliano-Roilagnok inferiore., poggianti con coiiano erosiu
caratteriz,zata da: Steihattorhinus etruscus (Falciner), Si hunds6effiensis(Fahoner), Leprcb
rcs cf, ladnoru m (Banen-Harnilton) Si segnak inohre, per k prima uolta in halia, k prbsenz
sediinentologici sono in netto contn sto coi k posibilith-di rinianegiamento dei fossili,- quindi
sten%t dellelpecie ritrouate.

INTRODUCTION

Between 1999 and March 2003 scattered verte-
brate fossil remains were recovered by " member of our
team (A. Badodi) from strongly oxidised silry beds of
the River Secchia near the village of Veggia (Province
of Reggio Emilia, northern Italy) (Text-fig. l).

Duiing the past decade intense erosion of the
riverbed Iaused extensive exposure of fluvial-lacus-
trine deposits overlapping deep-sea sediments
(Bonazzi, 1996). The continental beds yielded antler
and postcranial bone fragments of artiodactyls, the
distal epiphysis of a right humerus and right femur
belonging to Rhinocerotidae besides the right hemi-
mandible of a mustelid. These bones are described in
the followi.g systematic section.

GEOLOGICAL SETTING

The stratigraphic secdon studied crops out in the
Secchia riverbed just downstream of the village of
Veggia (Province of Reggio Emilia) check dam and
develops for about I km towards N-NE as far as the
bridge of national road no. 467 (Text-fig. l).

fhe first 30 m of the section (Text-fig. 2) stretch
along the left bank of the river with a peculiar litho-
logic alternation, the first tract of which is made up

mainly of a well-exposed thick bed (about 30 m) of
light blue to grey fossiliferous silry claystones corre-
spondi.g to the "Light-blue silry Claystones
Formation", early Pliocene to early Pleistocene in age
(Gasperi et al., in press). Between the rivers Panaro
and Secchia, the above-reported formation crops out
continuously as a belt 20 km long and about 10 km
wide. In thii first stretch and in tHe immediately fol-
lowing one the direction of the beds dips strongly
towards NE, probably due to an Apennine foot mar-
gin tectonic alignment or to the River Crostolo Front
(G"rp. ri et a1.,i989;Bonazzi, 1996; Barbacini et dl.,
200r), the recently represented hinge line between
the rising Apennine chain and the subsiditg plain.

The certainly marine massive claystones are inter-
calated with a couple of levels 2 m thick made up of
an alternation of centimetre to decimetre thick very
fine silry sandstones and pelites. A third alternation
level of silry sandstones and pelites with fossil lags is
at the top of the pelitic horizon and represents"the
bound "ry with " ri* layer completely diiferent from
the previous one. It consists of a sub-vertical con-
glomerate bed of heterogeneous chaotic pebbles 1.50
m thick, generally clast-supported, and has coarse
sandy discontinuous levels in its lower paff are pre-
sent. Some pebbles of the conglomerate show perfo-
rations by lithophagous molluscs confirminf that
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Text-fig. I - Location of the studied area with aerial photo-
sraph of the River Secchia between Sassuolo and
%igir. The square indicates the fossiliferous
rivEibed (courteiy of Technical Office, Munici-
paliry of Sassuolo, 2003).

these elements must have been part of a littoral envi-
ronment.

At the top of the conglomerate horizon we find 50
cm thick p.lit.t with liitle lenses of sandstone pre--
ceding a n-ew 5 m thick horizon mainly composed of
massive pelites with abundant malacofauna and veg-
etal remiins that indica.te the bpginnitg of relatively
deep, low-en erw, manne envlronment sedimenta-
tion, probably ih a transgression facies linked to a
sudden movement or stasii in the rising of the chain
behind it (forced regression).

The bound ary ber*een marine claystones and
continental conglomerates is sharp, of erosional rype,
geometrically ilregular and characterised by [o"t

[ock.tr. Such bJund ary features clearly indicate
stratigraphic discontinuiry supported by ih. lack of
tr"nri'"tional facies, which were Lrrid.tttly eroded before
the fluvial conglomerate deposition. Tectonic events
are more likel/ to have raiied marine sediments to
erosional levels and the gradual succession between
marine environment dep"osits and continental ones
have been eroded throughout the littoral. This gap
could represent the 

"Imola 
Sandstones" (Amorosi et

dl., 1998), correlable to the 
"Yellow 

Sands" Formation

(Gasperi et al., in press). The presence-absence of
these littoral sands is a fundamental key event in the
time correlation of the various units of this sequence.
At present, all Pleistocene conglomerate-sandy
deposits overlapping the L,ight blue Ctaystole
Foimation belong'to iitit 

"unit" 
IY.[o* Sands). In the

Emilia-Romagna Region, these deposits crop out
mostly continuously at the margin of the Apennine
chain, showing different features in the various places
where they crop out. The followitg development of
the . stratigraphic co.lumn maintains a continental
envlronmentll condition. The latter horizon is also
assembled by clast-supported conglomerate whose
elements show imbrications by current (from S-S\tr).

In the exposed section one can see various sedi-
mentary .y.l.t overlapping each other and incom-
plete as far as regards the bottom channel and bars. It
i..-r they .otrrLt of river braided channels and bars.

The conglomerate represents the beginnitg of the
"Lower Emiliano-Romagnola Alloformation" (Barba-
cini et al., 2002) (AEI of Texvfig. 2).

At 160 m from the above reported check dam, the
conglomerate horizon attitude is close to 4" and 23 m
thicf and, after a furth er 350 m, disappears under the
present erosional river surface.- "Modal 

analysis" was carried out on some sand
samples from the base and the top of this continental
conftlomerate level (Boni, 2004), and after compari-
son with data published by A-orosi et Al. (1998), a
close similariry with the Imola Sandstone emerged.
On the contra ry, if the same data are compared with
sands deposited by the River Secchia today, the data
completely disagree. This means the reported similar-
iry does not coincide with the non-contemporaneous
settlement of the two formations. Furthermore, the
so-called 

"Yellow 
Sands" formerly present in the River

Secchia, have been in part eroded, reworked, and
then resettled in the continental conglomerate. This
fact underlines the above- reported the ory on the lack
of littoral facies deposits.

A bed of reddish-yellowish plane parallel sand-
stone 1.5 m thick overlies the conglomerate and
pelites without sedimentary structures follow imme-
iiately afterwards. The p.iit.t are strongly oxidised
and are being pedogenised. The depositional environ-
ment is of low energy rype and probably represents an
inter-channel fluviJl area if not a true alluvial plain.

The vertebrate remains studied in this paper were
recovered precisely in the above last reported pelitic
beds (Text-fig.2, marked as OS).

The lithoTory continues to be sub-horizontal for
about 400 m io*".ds N-NE and about 5 m thick
along the present riverbed.

P-'alinomorph searches have been carried out in
order to date- the above-described continental sedi-
ments, but unfortunately, they were fruitless, perhaps
because of the high degree of oxidation affecting the
sediments.
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Text-fig. 3 - Ander fragment No. 31149 sketch.

According to Amorosi et Al. (1998), the last lit-
toral facies *ere deposited in the Emilia-Romagna
area during the mid-Pleistocene. Taking into account
sedimetrtological data, if we consid.t o"*idised pelites
bearing ,r.rtJbrate remains as followitg stratigraphi-
cally the Imola Sandstones, it is possible to date them
as very probably Middle Pleistocene in age.

SYSTEMATICS

The described fossils are part of the paleontological
collection stored in the Museum of the Dipartimento
del Museo di Paleobiologia e dell'Orto Botanico
under the Collection Numbers IPUM 31143-31155.
The terminology proposed by Lister (1987) is adopt-
ed here to describe anders.

Family Csnvloee Gray, 1820
Subfamily CERVINAE Baird, 1857

Thibe Cenuu Viret, 196l
Genus CEnvuS Linnaeus, 1758

Cnnvus IERRIERI Croizet Sc Jobert, 1828
(Text-fi g. 3, Pl. l, figs la-6)

Material - Right antler (No. 31149)
Description - Fragment of antler anatomically con-

nected to the pedicle; after the burr and the first tine
(with unpreserved tip) the beam develops for a length
of abour 360 mm till the second tine again with
unpreserved tip. Main features and measurements are
r.pbrted in Telt-fi g. 3 and Thb. l.

Remarhs - The presence of the pedicle implies that
the animal lost thd antler after its ieath, whereas dur-
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Text-fig. 2 - Schematic geological se-ction of the Secchia river-
bed outcrof studied (after Boni, 2004).

455

--------{

Length of antler fragment (L)
Pedicle length (PL)
Pedicle diameter
Burr diameter (BD)
Length (Al)
Length (AZ)
Diameter 2"d tine (D2)
Diameter l" tine (DI)
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Thb. I - Ander fragment No. 31149 (measurements in mm)
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ing seasonal replacement the ander is detached at
bu"rr level. The jittear, straight shape of the tine, the
positio." of the first tine "nd the lr.ry l:tlg pedicle do
not coincide with the morphology of the two most
widespread Pliocene-Early Pleistocene genera of
cervids from Italv: e.s. Pseidodama and E;ckdoceros.
The unusual p.di.l."length indicates a young speci-
men. The antler is consiiierably abraded by weather-
ing so measurements were made difficult by this situ-
"ti"on, although relative proportions and the mor-
pholory of thE studied antler indicate a rypical Early
Villafranchian Spanish and French form like Ceruus
perrieri Croizet i.z Jobert 1828 (Heintz, 1970). The
antler of this tp.ii-.tt and the diameter of each
beam suggest that the whole ander could reach a
value of 5dO IDIn, which fits in well with the variabil-
iry range of C. perrieri (Heintz, 1970). The pedicle
length ind slighily flattett.4 sh^ape also fit in with the
abo"'rre t.pott.? species. The finding of this species
confirmJ C. penieri is not exclusive to the early
Villafranchian, but survives until the end of this unit
as indicated also by its occurrence at Dmanisi and
Alkalkalaki [Georgia, Russia (Vekua, 1986 , 1995)].

Material - Left calcaneum (No. 31145)

Description It consists of a deer calcaneum 90
mm in l6ngth, which lacks tuberosity and is not yet
hardened blcause it belongs to a young specimen. In
Thb. 3, our material is biometrically comPared with
those of two rypical Pliocene-Early Pleistocene gen-
era, e.g. Euckdnceros and PseudodAmA.

Remarhs - It is evident the studied specimen does
not fit in with any variabiliry t"ttg. bf the above
reported genera. The calcaneum minimum thickness
of Ertlaf,ocero.t appears similar but is not really com-
parable because 

-of 
the lower value of its breadth.

After direct comparison with several specimens
belongitg to the "6orr. reported genera, stored at the
Natur-'al 

" 
History Muieum 

- 
(Geological and

Palaeontological Section) of Florence Universiry our
material seeirs to belong to a middle sized specimen
between the reported wio. Even if it is not so differ-
ent from that of Euckdnceros, otl comParison the cal-
caneum studied is more flattened and shorter.

. Some problems were encountered when coTP.al-
rng measurements of No. 31145 with those available
o{ C. perrieri because post cranial elements of this

species are reported in Heintz (1970, Etouaires local-
iry) with those of another similar cervid (Aruenoceros
ardti) and nobody has attemPted to dist_inguish
between the bones of the latter and those of C. perri-
eri, in turn very close to those of_ C. ekphus (P.Tl.
comm. by Dr. L. Abbazzi,letter of May, 28'n,2004)-
It is obvious that this situation does not permit any
profitable comparison.

Material-Upper cheek-teeth (No. 3ll59a, b, c, d)

Description- They represent uPPer left cheek-teeth
not anatomically finkedto mil(iliaqf bone but recov-
ered in anatomical order each one lying next to the
other on the riverbed surface. Four selenodont tyPe
teeth lacking root apparatus were found. A M3
(3 t t 53a, the most complete) Preserves its anterior

Text-fig . 4 - Left calcaneum (No. 31145) sketch - a) lateral view
- b) back view.

Breadth of the diaphysis (BS)
Thickness of the diafhysis (TS)
Length of cdcaneum (L)

17
35
90

Thb. 2 - Calcaneum measurements (in mm).
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EXPIANATION OF PIATE I

Ceruus penieri (Croizet 6c Jobert, 1828).
1) 

'a) 
Antlei of " yo,ttt-g specimen in lateral internd view; b) the same in outer laterd v

Zi "i C{."neum'(No."3 it+, in frontal view; b) the same in rear view; c) the same in

3-6) Upper right cheek teeth in cheek view (scale bar = 1 cm).

Figs 1-6
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Genera Breadth in mm Thickness in mrn Mean Breadth Mean Thickn.

Eucladoceros

Pseudodama

Specimen No. 31145

min .  31 .8
mil(. 45.0
min.  18.5
mil(. 24.1

35

min. 17.7
mil(. 25.9
min.  9.5

max. I2.8
r7

38.4

2r .3

2r .8

1 1.15

Thb. 3 - Comparison among Eucladoceros, Pseudodama, and the calcaneum No. 31145.

part and partly the cheek and labial ones; the M2
(At 153b) fl.-.nt is almost fragmentary; however the

labial part, a portion of the enamel and dentine are

ot.r.*ed. Onjy a few fragments remain of the prob-'"Uty 
deciduo.tt D4 "-oilg which fragmeTts of the

labial part plus a small pieg"e of its laterll side a{g Prg-
served. Compared wit6 M2 and M3 it is smaller in

size. The ttto.sly abraded chewing surface indicates
that it was prob"ably at the end of itlworking life. The
last cheek .I.-.ttt consists of a P3. The soF possible
measurement is that of the M3 base length that is
23.5 mm.

Remarks All ruminants bear selenodont ryPe
structure in cheek teeth, furthermore those belongitg
to deer are rather uniform and lack useful distinctive
til(onomic features. The lack of the root parts perhaps

implies that they remain attached to fte maxill {ry
bone or perhaps that th.y were detached by the river
stream. I; ouf material, the two molar occlusion sur-
faces appear to be poorly abraded suggesdng they had
just rtitt.d to be used. The -colnParls-ott beiveen M3
measurements and those of ths variabiliry range of
the senus Pseudod.ama allows the latter to be exllud-
ed fiom the studied fauna. The possible presence of a
P3 element is only due to its potition in-the ordinate
sequence of the reco'oered cheek teeth.

Distribution Early Villafranchian of France,
Spain (Heintz, 1970), and mid Pleistocene of Italy
(Northern Apennine foothill, this paper). Middle
irl.irrocene oT Alkalkalaki and Dm^anisi [Georgia,
Russia, (Vekua, 1986, 1995)].

Cnnvus ELAPHUS Beninde, 1937
(Text-fig. 5, Pl. 2, figs la-b)

Material - Right replacemelt antler fragment of a
presumably fully:grown animal (No. 31155).

Description It consists of a bagal well-preserved
shed beam complete with nvo closely spaced tines. In
addition, unconnected with the previous one, there is
a terminal part with tines. The latter is slightly
squashed in lts lower part, while two terminal tines
"t. well preserved. AII ander elements bear some
irregular lbneitudinal furrows as ornamentation. The
-"it featurei and measurements are rePorted in Text-
fig. 5 and Tab. 4.

Remarhs - The antler's morphology showing rwo
staggered frontal tines (brow and bez tines) is pgcrlliar
rcCtraus ekphus. From a stratigraphic point of view,
this fossil should be the yon.[.tt of the recovered
fauna; nevertheless, it wai found in the base of the
pelitic bed, stratigraphic ally below the oldest remains,
like the C. perrieri ander.

Family Bovtoan Gray, l82l
Genus LeproBos Rtitimeyer, 1877-78

LnproBos sp.
(Pl. 2, fig.2)

Material - Right Radius (No. 31154)

Description The wide incomplete ox djaphysis
shows a lingth of 260 mm and a mil(imum diameter
of 50 --I Two fragmentary epiphysis in their
anatomical setting are-also available-. The proximal
one shows only iti last 30 mm with an articular erea'
28 mm wide.

Figs l- 2

Fig. 3

EXPTANATION OF PTATE 2

- Ceruus ekohus cf . C. e. Acoronntus (Beninde, 1937).

;'ffi;6"tJ p"t, oi " n tty*to*" individual in fateral internal view; b) upper terminal
internal view (sl,:ale bar = I 0 Cm);
Right radius in frontal view (scale bar = 5 cm).

- Martes m. cf . ktinorum (Barrem-Hamilton, 1904) -
a) Right hemi-mandible in lingual view;
b) Th-e same in cheek view;
c) The same in occlusal view (scale bar = I cm).



A, BADODI, M. GNOLI, QUATERNARY VERTEBRATES FROM zuVER SECCHTA PI.2

t ,



460 A. BADODI, M. GNOLI

Text-fig. 5 - Antler No. 31155 sketch. Basal and terminal ele-

Remarks By direct comparison with lPecimens
stored in the Paleontological Museum of-Florence
University, our material 

"fit 
in well with those of

Leptobrt ho- the Tirscany. Pleistocene. These fossil

remains were recovered at the toP of the pelitic sedi-

ments, in strong contrast with itrsystematic position.

Unfortunately, 1ts extremely fragmentary condition

does not permit further til(onomical investigations.

Family RHlNocERorlDAE Owen, 1845
Genui STEpHnNoRHINUS lfte tzoi, 1942

STEpHAN9RHINUS ETRUSCUS (Falconer, 1 868)
(Text-fig. 6; Pl. 3, figs la-2b)

Marerial Complete right femur (No. 31144)
recovered bV the lat^e Prof. 

-A. 
Sirotti in 1994, who

classified it'as Srcphanorhinus hund.sheimensis, and a

right humerus (N-o . 31143).

Description Frontally the trochanter major l:
short in 

'comparison 
to 

'the 
femur head and well

rounded. The inter-trochanter line is only slightly
distineuishable. The trochanter minor is well devel-
oped a'nd shows a rough outline. Another evident fea-

t,rt. is the sagittal sutirre line where the great middle

muscle fits inl The third trochanter is str5ng and well

developed halfway along the diaphysis.

Remarks - The good state of preservation of our
material, despite t.i.t"l micro-frallur.el Pr.obap[f due
to.long weathe,r :xposure before definitive burial, q.t-
mtts a useful biometric comParison with other
Pliocene-Early Pleistocene , specits (see Thb. ,. 

'We

reDort also some average dimensions related to this
species (after Mazza, 1588). They arei (BP) 171.33;
(L) and (PL) 460.50; (BS) 82.00.

\fithout doubt, S. hundsheimensis seems larger
than S. etruscus, even if the latter is slightly longer; in
particular, the S. hundsheimenszi femur is wider but
rhorter and consequently stockier.

Further .o-pirison with biometric data of
Stephanorhinus etruscus (T"b. 5) shows that the stud-
ied material coincides well with the variabiliry.range
of S. enuscu* despite its slightly greater maximum
length. The slender shape of'this Sone suggests tl,rat
this"animal was very active. Defined as "cursory".this

rhino will have beeh reduced in size but an excellent
runner (Mazza, 1988).

Also, in comparison with data- regarditg some
specimens of S. emitoechus (Tab. 6) the latter seems to
be bigger and more massive than our specimen. In
other"tirms, S. emitoechus could have been a grazing
animal like today's rhinos and larger in size than S.
hund,sheimensis. Lastly, S. etruscus (Falconer) probably
lived during a span of time from the late Pliocene to
the early Pleistocene.

STE,PHANORHINUS HUNDSHEIMENSIS
(Falconer, I 363)

(Text-fig.7; Pl. 3, figt la-2b)

Material - Yery fragmented humerus distal epiphysis
(No. 31143)

Description - At a first check this bone seems to
belong to " stocky animal of large size. In Tab. 8 bio-
metriJ data are reported. Owine to the lack of its
upper paT (proximal :piphysis) a-nd the impossibiliry
oF meisuring its real features, we must proceed to a
comparison by using extrapolated data.

Remarks - Bv comparison with humerus bones of
S. etruscus from Alto 

^V"ld"rno 
and Olivola localities

(T"b. 6) the studied humerus clearly does not fit in
with the biometric data reported iborr., even if it
could belong to a big specimen of .S. etruscus.

By .o*["ris_oq i'ith S. hundsheimensis humeral
bones, rypic^al of the early half of the mid-Pleistocene'
it is .rridtttt that the biometric data of the studied
material fit in well with those of the latter species.

EXPTANATION OF PLATE 3

Fies l,2 - Stephanorhinus etuscus (Falconet 1868).- -"- - ' - 
i I fueht femur in frontal view; b) Rear view of the same specimen (scale bar =

2j PGhi n"r".r,rs of a fully-grown specimen in frontal view; b) The same in re'
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Text-fig . 6 - Right femur (No. 31144) sketch (frontal view).

From a phyletic point of view, S. hundsheimensis
seems to be^closer to S. etruscus but is not necessarily
a descendant. However, Rhinocerotidae phylogeny is
still being debated.

Becau--se of the forelimbs' slender features, S.
hundsheimensis, such as S. etrusctts, must be regarded
as a cursorial animal. However, S. hundsheimenszi was
larger and stockier than S. enuscus. Unfortunately,
thJ incompleteness of studied material does not Per-
mit furthei investigation into biometric and ProPor-
tional analyses.

Althoueh the dimensions of this fossil coincidemtnougn tne olmensrons or tnls tosslr colncl(Ic

with the fimensional range of S. hundsheimensis we

Text-fig.7 - Humerus No. 31143 sketch (frontal view)
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wltn tne dlmenslonal range of J. nuna'snetTnensrJ wc

cannot exclude that it is trom a big specimen of S.
ptruccuc- rnoreover found in the same Dlace.

MARTES MARTES cfl IATINORUM
(Barrett-Hamilton, 1904)

(Text-fig. 8, Pl. 2, figs3a-c)

Material - Right hemi-mandible bearing 4 teeth
(No. 31150)

Descriotion - It consists of a fragment of the right
Dart of a' mandible for a lensth "( +5 mm in which^fo,tt 

little teeth are insertea] nmong the teeth, M I
shows rypical tribosphenic features *here a.trigonid
formed 5y three main cusps; the paraconid, Proto-
conid, and metaconid are iec ogniiable. As reported
below, the difference in shape of the tribosphenic
molar talonid basin hypoconid cusp does not permit
sure specific determinaiion, and to it is left in open
nomehclature. The anterior part of the hemi-
mandible with incisors and canine is not preserved.
On the cheek side, two deep fractures from the back
part converge towards the anterior-lower Part. The
iingual side.is well preserved as shown in Text-fig. 8
and Pl. 2, frg. 3a.

etruscus, tnoreover found in the same place.

Distribution Early mid-Pleistocene of Europe
(Fortelius et Al., 1993).

Subfamily MUsTELINAE Gill, 1872
Thibe IcroxvcHINI Polock, l92l
Genus Menrns (Kurtdn, 1963)

nr,,

rl
il
l

I
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Features PL BP HT BS BT BD

No. 31144
Specimens of hundsheimensis
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503

462.5
478

175

r82
r67
r65_

1 6 1

73
63.5
66.7

70

r32

138
r26

> 1 3 7

t20

r20?

10;
r36_

122
,r:_

I  l 5

--

---

r43
r34

136.2

70

61

?:

52

63

68
65

r20

1 3 1
t r_9

Specimens of etruscus
IGF 7T6

67

6r
58
56

59?
5 r
53

70?
60
58

7 r ?
50
6 L
60

GF 487v
GF 2234
GF 2235
GF 722
GF 7 IO
GF 1868
GF 1872
GF 4326
GF 1878
GF 1870

IGF 1873
IGF l62v

59
7 r

1 6 1
160
r55_ ?
1 5 0
r69

50t

Specimens of emitoechus
Botro maspino
Stirone
Voigtstedt
Ilfo;d

Thb. 5 - Comparison among femur No 31144 and different specimens of S. hundsheim-ensis
Mazia, 1988), .trdS. emitoechus (afrcr Cigala Fulgosi, 1976). BD: breadth of the ,
Physiologic length; HT height of the 3'o irochani-er; BT breadth across 3'o trocha
BS: breadth of the diaphysis. All measurements are in mm.

Remarks A direct comparison with mustelid
specimens stored in the Museum of Palaeontology of
Florence Universiry allows the studied specimen to be
classified as Martes sp. In the attempt to give a specif-
ic determination we follow the nkey to the European
forms of Martes>> reported by Miller (1912, pp. 356-
381), who, using data based mainly on dentition,
allows a choice among various species spanning
between M. martes Linnaeus, Martes martes mArtes
Linnaeus, Martes martes latinorum (Barrett-
Hamilton) , Martes foina Erxlebeden, Martes foina
foina Erxlebeden, Martes foina mediterrnneA (Barrett-

Hamilton), to Martes bunites (Bate). Comparing our
specimen with those described in this book, the main
difference is to be found in the tribosphenic M I and
talonid basin hypoconid cusp, which clearly bends to
the left side in the studied specimen. For this reason,
we prefer to leave it in-op.en nomenclature. However,
we point out the difficulties in finding comparable
materia.l, probably due either to the living tree-densi-

ry environmental conditions or to small animal
dimensions. Both are not ideal conditions for fossili-
sation.

Features BS BD BT

N
Sr

o. 31143 67

56
45

r42

128
t2l
130
1 1 6
r22
r26

r53?
r25
r28

r45

100

87
79
86
77
78
86

86?
79
89

96.00

pecimens of effuscus
Thb.6 - Comparison among

humeius No 31143" dif
ferent specimens of S.
etruscus (after Mazza,
1988) and itvcr?.f,e values
for S. hundsEeimensis
(after Forteliu s et al.,
1993). BS: Breadth of
the shaft; BD: Breadth of
the distal epiphysis; BT
Breadth across the del-
toid tuberosiry All mea-
surements are ln mm.

GF 716
GF 488v
GF 2209v
GF 2210v
GF 14840
GF 712
GF 730
GF 717
GF 732

;;
59
58
55
5:_

63.425
Specimens of hundsheimensis
Average vdues
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rext-fig. 8 - 
X{;ry:i:;i. 

cf. ktinorumhemi-mandible (No.

Distribution - Martes martes cf. ktinorum accord-
ing to Miller, 1912, represents the sole species with
M: f foina recovered in Italy: the first near Milan
(ttoithern ltaly) and the second near Rome (central
Italy). Our finding allows tlre presence of this species
in northern Italy io be confirmed.

Sardinia, the Balearic Islands and Mediterranean
region in general are the main disribudon areas of
this species.

DISCUSSION

Lacking a sure co-existence of the described faunal
assemblag;3ttd being in presence of.an aPParently
anomalous fauna, we iake only in consideration some
similar recoveries along the Emilian northern
Apennine foothills belt. Twenry km far from Vgggfa
lotaliry (Reggio Emilia Province) al_ong t. middle
valley' oi iiostolo River, inside fluvial-lacustrine
deposits overlaying littoral yelloy sands, a rich fossil
fauna have been iecovered. Such mammal fauna is
represented by S. etruscus, (mostly fragmentary.com-
pllte skull, mandible frasment, plus a cranid frag-
-.tu with almost compllt. tooth series, Part of t[e
tibial diaphysis and a cervical vertebra),
Hippopotoius amPhibius, Libralces gallicrys, Elep@s
*ii;/;onalis, Equis sp., Ceruus (Dama) cf. nesti, Sus
sp., Histrix ti., Urius etru.sctt's, Canis tf etruscus
(Ambroserri & Cremaschi, 1975). The presence of
Hippopotumus amphibius and Libralces gallicus sug-
eeitl i late Villafrinchian age of the fauna." 

The fauna reported aboie is not to take into con-
sideration becaule it is impossible to correlate with
the Secchia River's one (which has a completely dif-
ferent fossil assemblage with the only excePtion of S.
etruscus).

Following the Amorosi et al. (1998) stratigraphic
sketch (see glological seffing here), the littord yellow
sands ended the-ir depositi-onal seffing in the mid
Pleistocene, so the on.il"yitg sediment bearing S, etr-
uscus (from late Pliocene to early Pleistocene, Gliozzi
et Al., 1997) both in Secchia and Crostolo rivers
must be considered younger.

Furthermore both faunal fossil assemblages seem
to be in contrast both with seological (fossili bearing
sediments) and paleontological (Taunal assemblages)
stratigraphy.

O; the other hand, continental faunas seem to be
characterized by discondnuiry and Punctuated distri-
bution either in space or in iim. "'ff..ting so dating
and correlations.'We 

could take into consideration mammal fossil
localities fauna duritg late Villafranchian in Italy out-
side Emilia-Romagnt Region. Even if it seems to us
out of the main pitpot. 5f the present paPqr, we can
refer to De Giuli &Masini (1936); De Giuli (1936);
De Gi uli et al. ( 1986), in which Martes sP., <Leptobos>
wallisarni, Dicerothinus etruscus, et Casa Frata (Upp.t
Vddarro, Tirscany); Leptobos sP., Euckdoceros cf.
dicranzas (Nesti) ai Selvella (southern Chiana Valley);
Dicerorhinus etruscus at Apicena (Gargano) are report-
ed. These scattered faunal elements sho* some alfini-
ties with those described in this PaPer.

CONCLUSION

The recovered faunal assemblage is represented by
appar.ently contrasting elem^ents that.leave oPen some
quesuons. The presence of two rhinoceros species,
one (S. etrascus) tharacterising the Villafranchian and
the second (S. hundsheimensii) widespread in the first
part of the mid-Pleistocene seems implobable. Even
sffanger ls the concurrent presence of Ceruus ekphus
and errrut Dereieri. C. elaihus was found for the first
time in the Sli't i" bone breccia mid-Pleistocene in age
(Ambrosetti et al., 1979; Bon et al., 1992), whereas
C. penieri characterises the Lower Villafranchian of
Spiin and France (Heintz, 1970)-. However, C. Pt^o!-
ti; is reported inside two faunal assemblages of the
mid Pllistocene at Alkalkalaki and at Dmanisi
(Southern Georgia) (Vekua, 1986, 1995). Owing to
the paucity of information concerning thry deer, we
cannor exclude that it reached the mJd-pleistocene.
The writers would like to underline the fact that the
ander, calcaneum and tooth series (perhaps of the
same young specimen) of -C. penieri rEcovered in the
River-Secchia represents the sole repoft on the Pres:
ence of this species in western -^Europe in 

-mid

Pleistocene sediments. The mustelid Presence does
not allow obtaini.g any time informition. On the
conffary the recovered leptobovid rePresents another
Villafranchian element.

At this point, it ryrght be logical to think we are in
ossesslon of nvo different refuorked faunal assem-

bl"e.rr one of the early Pleistocene and the other of
the"mid-Pleistocene. Partially supPorting thi_s state-the mrd-l'letstocene. yartJelly suPPorung u
ment are some fossil elements (e.g. Leptobos sp.)
which have been recovered above thJoxidised pelitic
horizon, so it must be younger (e.g . C. ekphus).

However, after careful eiaminition of both geo-
losical and sedimentological data (Boni, 2004) we
befieve that there are not Enough assumptions to con-
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ments) could even suggest that the fossil remains had
tumbled down froni-riverbank areas made up of
coarse deposits and that the pelitic horizon was not
an inter-channel area, but a wide abandoned channel
filled by fine sediments. Again, the degree of fossilisa-
tion and the crushing of t[. remainr i"ttributable to
the same diagenetic Jpisodes inside oxidised pelites),
in particular 6f the rwb cervid antlers, is the sime for
thd rest of the fossils. These considerations disagree
once again with any reworking event. Furtherm-ore,
sedimentological evidence linked to meander struc-
ture (a probatle ereeof fossil accumulation created by
the yiSsport reworkirg differently aged fossil
remains) was not found.

At Dmanisi and Alkalkalfi (Vekua, 1986; 1995)
inside Lower Pleistocene fossil assemblages was found
the contemporaneous presence of Ciruus penieri,
Stephanorhiius etruscus ind Martes sp., the r"ro. fau-
naf elements recovered in the River Secchi a area.

S, etrascus is reported at the Crostolo River area in
a fossil assemblage belongi.g to late Villafranchian
(Ambrosetti 6( Cremaschi, 197 5), but recovered in
sediments that according to the stratigraphic sketch
by A-orosi et al. (1998)", musr be pro6"bly younger
than mid Pleistocene. This last remark could repie-
sent e further aid against reworking of the studied
fossil assemblage. 

L'

In conclurlor, even if it cannot completely
exclude fauna reworkiog, a real contemporaneous
presence is possible, as s[own by the described fossil
assemblage reported in Georgia. Unfortunately, lack-
irg ,lr. direct dating of the [orizon beari.g itudied
vertebrate remalns, we must use rnference by means
of geological succession."If 

thE contemporaneous presence of the studies
species in continental sediments after the Middle
Pleistocene littoral facies deposition could be con-
firmed, it would provide veqrimponant evolutionary
data concerning the described species.
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