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1 INTRODUCTION

Duning tieldwork in the spring of 1989, one of the authors {A. Mottura)
discorcred a smalt portien of dental crawn and some bone fragments. These
remains had been uncovered by ploughing in a field oo the left side of the
Val Triversa. about 150 metres south of C. Melona and at an aititude of
whout 190 metres above sea level, near Roatto (Ast) (Ing. 1)

More complete skeletal remains were expected to be present
underpround. On. ¢ permissson o excaviate had been obtained from the
Sopnntendenza Archeolopics det Premonte, after a prehnunary localisauon
of the bunied remains by Georadar (unsuccesstul because of the presence of
reflective concretions levels) the excavation led to the discovery of the
partial skeleton of a thinaceros. This fact has yiven the opportunity for an
update of geolopical and palvontological knowledge about the find arca.
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2 GEOLOGICAL SETTING (MG Fetno)

The Vil Triversa s developed with a roughly N S trend at the western
edge of the Ast reliefs, between 250 and 300 metres above sea level these
relicts are the morphological evidence of the so-catled ~Bacne di Asti™
which was filled by 1 regressive succession of marine transitional .und
conunental sediments  The strangraphy of the Villafrunchiano type was
estabhshed on the two last terms. The sediments are stightly deformed into 4
synclingl stiuctwre: the axis of the structure has a E-W trend with v mild
westly plunge The Val Triversia: which s orthogonal to the northern stope
of the synchne, cuts from north to south the progressively more recent terms
of the succession (sce geological map).

In the past century the sediments outcroppimg m this area and their fossil
content of land vertebrates and invertebiates were the object of several
studies  The most mportant geological and paleontological data wie
summanised in parapraphs 2.1 and 3 respectively

21 Previows geologieal studies

The titst brief deseniption of the continental sediments outcropping in
the Villahanei ' Asti areas was given by Pareto (1861). De Mortillet (1864)
added o st of the fossil findings and llustrated a section located between
Villanova and Villafranca. Shortly afterwards. Pareto (1865) provided the
first exhaustive description of the succession. Because it is particularly thick
and fossiliferous, it wias propused as reference succession, named “pigno
Villafranchiane” and attributed 1o the Quaternary.

I'he pencral, most important, geological work is that by Sacco (1889
1890) who published the first geological map of the “Bacino 1erziaro ¢
Quaternario det Piemouse” in which the Villafranchian sediments, refened
to Upper Phocene, were distingmshed from the underlying marine
sedunents The same survey was republished in the first edition of the Sheet
69 "Asti” ol the Carta Geologiea d Tralia at 1:100.000 scale (Saceo. 1922)

After a break in studies, the previous data were revised by Martinis
(1949) and Giabert (196.0)

Only partial studies on the Villatranchian succession were carried out by
Laer authors Petiucer & aghavim (1968) examined the morphology of the
western sector of the tluvio-lacustrine basin and pointed out the presence of
an extensive erosional surface which cuts upward the succession. These
sediments were mapped in the sceond ediion of Shect 69~ Asti” of the
Carte Gecloguea d talia (Bon ef al | 1970) and briefly described in the
llustiative notes (Bom & Casnedi, 1970). Some observations about the
Villafranchian seduments i the Piemonte reliefs were done more recently
durimg the studies tor the Carta Nectettomea d Irabia (Canaro o al | 1980)
Lhe ongmal discontimnty n the distnbution of the sediments was pomnt. d
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out: they did not fill extensive lacustiine hasins but a senies of reduced local
basins at different times. Furthermare, the deformation of these deposits
was confirmed. In a subscquent note (Cairarn er af. 1982) two
superimposed complexes were recognised: they are constituted respectively
by transivonal and fluvial deposits and by prevalently lacustrine deposits.

The Villafranchian succession was referred. according to the different
authors, either entirely (o the Phocene or catirely to the Pleistocene or
partly to the Upper Pliocene and partly to the Tower Pleisiocenc.

2.2, Geology

After the Roatto rhinoceros discovery, the geological survey of the
north-eastern sector of the Villafranchian type-area allowed a detailed
description of the succession cutcropping in the Val Triversa, which appears
to dip gently towards south-west (sce geological map). The outcropping
thickness is some tens of meties: the maximum thickness, recorded north of
the Roatto village, 15 about 90 metres (1), In the succession four averlying,
units arc recogmizable; these are present in the whole Villafranchian type-
area (Bouno & Forno, 1995). These are named. from the bottom upwardl,
“Unita di Ferrere™, “Uniti di San Martino™. “Unita di ¢! Gherba™ and
“Unitd di Marcllo”. Where the contacts e visible, it 1s evident that only the
Unita di C. Gherba is separated from the underlying unit by a clear
crostonal surface with angular discordance (2).

Given the poor exposure and the necessity lo keep the data, separate
ftom theis interpretation, it was decided to map the individual outcrops.
distinguishing them from the interpolated areas. The geological mup
includes the field work data up to 1993. The more representative outcrop is
ncar C. Mclona, just north of the rhinoceros site, where the upper part of
the Unitd di San Martino is recognisable.

The Unita di Ferrere oulcrops very locatly and only for a visible thickness
of a few metres at the northern edge of the study arca. It is constituted by
sandy sediments with Gough cross bedding. In some outcrops the remains or
moulds of tree trunks and branches oceur, alongside infrequent fragments of
manne molluscs.

The Unita di San Martine outerops in the lowest part of the vallev slopes,
where it 18 visible for i maxamum thickness of 40 metres (1). Tlis unit is
formed by altemnating silty and sandy sediments, from ten centinetres Lo 4

(1), Immediately twothe west of € Mebst at an adtitude ol ciren 199 m, 0 woll was dup in
which the Towes part of the same unit was fourd ool outeropping, and aben 18
metres thick.

(2). The Unitd di Ferrere und the Unita i € Gherba suterappig essentislly i the
southern tepe v e attribniesd with the namc of twa Jovaditics outside of the
fapped rea

443

metre thick. The silty levels show a parallel lamnation and often contain
leaf moulds, tree trunks and branches. concentrations of vegetal fragments
and of land molluses, The sandy levels generally show u cross lamination,
‘The vanability ol 1he facies results in different features of 1he various
oulcrops, even contiguous,

The Unita i C. Gherba is visible only in a few onterops: the thickness
less than ten metres prevents to verify its lateral continunty. It is constitnied
by sandy scliments showing 4 trongh cross bedding '

’

Fig 1o The right slope of the Vol Trversi seen tom € Meloni, Severad
fuvial medelling are mucked by o series of torraced suifaces. Particnkurly evident wre the
stnfaces at about 260 m () where is feontcd € Vatinarrone, 4t aboul 240 m (h). at about
180 v (o) where € Gunechi, Cascinetta and C. Brinss. arc respeclively licatrd

Fig, 2 Aspetto ded veesante destro della Val Vo, visto i O Meloma, Soats oases vahily

utid setie di lembi dy supeifiee tennzente praneggiant:, corsispondents ad htre ttanti cpisud

dmodellamento Tluviaie, che mcidono a piu livelli sy successne villatranchizna, Tn

partic: e evidenziane Jemabio G 260 m () suocui ¢ pesta € Valinarnme, a cirea 240

t(n “ll ifane o 180 0 {€) sucui s trovano rigpettivamente € Groechi, Casanctta v
1 BRH]
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‘The Unita di Maretto, more than 40 metres thick. has a continuous distri-
bution and constitutes the upper part of the valley stopes. [Uis formed by
silty-clayey unstratified sediments. characterised by considerable arcal
homogeneity. Carbonatic concretions, some centimetres to about ten
centimetres in size, frequently occur (locally known as “nmirs™). The
presence of these sediments, more eroded than the underlying units. is also
morphologically recognizable from the lesser inclination of the valley stopes.

Within the different units described, lenses showing generally modest
extension and thickness constituted by gravel deposits with trough cross
bedding occur. The pebbles show  very high degree of rounding and a
marked sphericity and are composed almost cxclusively by quartzite and
conglomeratic quartzite and subordinately by delomite, gneiss, micaschist
and gabbro. Such lithology suggests that the Bacino del Tanaro supplied the
sediments.

The whale succession can be interpreted as regressive. 10 1s opencd by
the marine coustal Facies (Sabbic di Asti p.p.). includes starting tfrom bottom
delta front sediments contmning Iragments of tree trunks, of branches and
of marine moliuses (Unita di Ferrere), prevaleatly deltaic plam sediments
rich in leat moulds, vegetal fragments and land moliuses (Unuta di San
Martino). and finally fluvial sediments generally sterile (Unite di C. Gherbu
e Unita di Mareno).

The frequent fossil land vertebrate remains found in the sediments of the
Unita di Ferrere and the Unita di San Martno allow us to refer them to the
middle Pliocene. On the contrary. at present. the lack of finds from the
Unite di C Gherba and the Unita di Maretto sediments, prevents any
documented chronological inference.

The geological survey also enabled us to observe how the whole
Villafranchian succession was cut by u serics of terraced crosional surfaces:
the scarps which separate them have variable heiphts, averaging around 20
metres. The small prescrved paits of erosional surfaces are locully covered
by selty tluvial deposits. or subordinately gravelly deposits with a helero
peneous lithology. some tens of centimetres 1o some metres thick. Between
260 m (C. Vatmarrone) and about 180 m (C. Gnocchi), five terraced
surfaces are recognizable (three of these are visible in Fig. 2). The
Rhinoceros remains were located on the scarp between the two lower
surfaces. The terraced series 1s chiracterised, [rom the top to the bottom, by
a gradual improvement in the preservation of the fluvial deposits and by the
presence of progressively less evolved soils. which indicate a more and more
recent age.

Ihese terraced susfaces e telated o the fluvial modceliing of the area
which oceurred in the Middie-Upper Pleistocene, considerably later than
the deposition of the Villafranchian succession. This modelling involves the
sciting up of a new hydrographic network, with an indipendent trend as
repard to the previous one.
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2.3, The sediments in excavation site

In the context of the stratigraphuc suceession previously described. the
rhinoceros remains are coming from the Unita di Sun Martino, about 25
metres below its top (see geological map). The én situ skeletal matenialy
randomly lied near the discontlinuity surface between a sandy bed and an
overlying silty one. The gray. medium grained, sandy sediments, the bottom
of which is unexposed. are recorded for a thickness of about S0 centimetres
and display o trough cross lamination, with local levels of clay-chips. Both
carbonatic and ron-manganese oxide concretions, few centimetres wide,
were also abscrved. The sty sediments, 30 to S0 centimetres thick, show a
hint of planar lamunation evidenced by iron coatings which also underlined
some of the fossil remains. Finally, this bed is overlain by helerogeneous
cqlluvial sediments, some tens of centimetres thick, formed by a chaotic
mixtwe of sandy, silty and clayey sediments. This is poorly éumpactedv
containing reddish-brown soil fragments und thus characterised by a varate
colom (Fig 3). The cross lnninated sandy sediments, suggesling, a tractive
flow are interpreted here as stream channel fillings. while the silty
sedimenis may suggest some low energy episodes. ‘The overlying cover 1s
then formed by far more recent colluvial deposits.

3 THE LAND FOSSILS OF THE VILLAFRANCA D'ASTI AREA:
A REVIEW OF PREVIOUS STUDIES (¥, Campanino)

‘The continental sediments overlying the Pliocene marine sands in the
Asti area contain numerous fossils, known from the end of eighteen century
and included in the old collections of Turin University and of the Academy
of Sciences. The first remains fiom Piemonte, which are attributable to
Anancus, were described hy Cuvier (1806). Later Borson illustrated other
remains (1818, 1823, 1825) and first described (1823) a 1ooth of a new
species later named Zygolophodon borsomi. All came from the Villafranca
d’Asti aren or from its edges, such as Villanova and Valle Andona. The
sporadic discoveries of other remains of vertebrates continued with time:
sume of them are documented in the Museum Catalogue published by
Baorson in 1830

Only avound 1850 during the excavation of the Turin-Asti railway-cut,
from Villanova to Villafranca, a significant number of remans of different
animals were collected, thus promoting an increase in the research on the
swrrounding area. The most complete (ossil, a skeleton of Anancus
arvernensis, was found near Solbrito, and was deseribed by 14 Sismonda in
1851, This author described the sediments, containng the {ossil together
with some land molluscs, and defined them as fluvio-lacustrine deposits. He
distinguished them clearly from the underlying tormation: “.siffatti deposit
fluvio-tacustri, che per lu toro nawera « modo dr formazione loro vanno
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staccute dulla sene deinvert sediment plivcenics marini.” (E. Sismnonda, 1851
p 98) He also stated their strangraphiuc position. . c/uaramerte visuldta che 1
sedmentt fluvio-lacustre con ossa di pachidome fanno bensi parie del grappo
terciario.an:t della formazione phocenea” (op. cit. p. 57). Furthermore the

Fip. bV Veow of the ovcavation At the contre the cocup of fosst] tomams s viable O - the
wall of the s tion i the bakgroand the GOltewing oan be observed. starting frem the
boattom. dolta- plam sedimeats fepre onted by sunds and by sverlying planas lacunatzd
e andee b by cnhieed Beose b et pops e s et rabified collusel o
agri.ul-ural s.al

Fig v Asp tto -3 owe Bosdisdd aloontn Disien des ot fosal. Sulla par-te d

taglie ~ulle sfond o s crcab D e e Nl sediments piat ur- St oy
rappte-entatid - abbi- ¢ -fesyprastanti «(it 3 kounanone p-anoparalizl: sottoline ata dail.
precenzo e bvelle sidate copettne Sl deasturs ctoreesnea prva de st
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author repotted ™ A poia distanza. s trovarono denii di Elcfante, corna di
Cerva, wina mandibola di Rinoceronte” . and near Ferrere by Gastaldi “con
maolurt od wna magnifice cunna di Mastodonte. . scoprivonst denti i
Ippopotamo ¢ dt Tapiro” (op at. p §9)

In the same years Gastaldi was. i fact. forming a nch collection of
vertebrate remains, which contained a large number of specimens conung
fiom the Villafranca J'Asti area (Briccarello ¢i Cortazzone. ( antarana.
Dusino. Ferrere. San Paolo) In 1858 he published a memoir on the
Piemonte vertebrates wath llustiations of some Zygolophodan and Anancis
remans together with o hst of all the species coming from the “allusiom
pliocemiche” In the stratigraphic succession Gastalds recogmsed two
different supenimposed sedimentary complexes with different faunas: Gl
stratt mann. passano sensitbilmente alle afluvion pliocer:iche. Queste sono
composte gencralmente di ghiaia grossa e minuta. e di sabbia sovente
purissima. « comsengono ol resu di Masiedonte. di Elefante vd alcuni
wnche di Rinoccronte o Ippopotamo. Sone soviapposte. sen-a merricione,
agli strat marini ¢ st wnnedesimano per cost dire con essi € 10 non te avier
separate da quellt se esse non passassere u grado a geade a st di argilla. ds
marna o di caleare grossolano cosntuenii un vero fonde di palude ¢
racchindente moltt rest di summants, di solipedi, di roditon, wna fawna cioe
che ha maggiore anadogia con la nostra.” (Gastaldi 1858, pp.45-46). The
paleontological discoveries and the stratigraphic inferenees of Sismonda and
Gastaldi formed the basis on which the following rescarch of Pareto and of
other authors were lounded.

In 1860 4 coll-ction of bones tound in the study arca during the railway
Irenching was donated to the Museum. Unfortunately the fossils of this
collection, including some important specimens, were recovered by the
raibway workimen, and it is not possible 10 know the exact position of these
finds within the sedimentary succession. 1he fact 1s relevant if one takes into
account that m a tract of a few Kilometres the railway-cut - which descends
from 260 m abave sea level at the edge of the Altopuno di Pormno near
San Fuolo, 10 180 m, at the conftuence of the Rio Traversola: Rio Stanavasso

cuts the sedunentury succession for about 80 metres of 1ts thickness
Among these fossils some cransal remains of a singular bovid drew the
attention of Sismonda who bevan a study and, proposing the name of Bes
stenam:topon, sent a drawing to Rutimever. The latter published i two
works (1868 and [878) atnbuting. however. (o Bos enuseus. With the death
of Sismonda. who did not complete his study of Bos stenometopon. and the
death of Gastaldr. the studies on the Piemonte Villafranchian fauna were
temporanly mterrupted

In 1880 the discovery of a neatly complete skeleton of rhinoceros neat
Dusine wn the “alluviont phocemche™ (Baretth 1880a. 1880b) rencwed
interest in the fossils of this region. The important tossil of Dusino will be
describued by Sacce many yens later. in 1895 atter the geological survey and
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the publication of his memoir on the “Tertiary and Quaternary Busin of
Piemonte” (1889-1890) where the Pliocene age ot the Villafranchian m
Piemonte was confirmed  [n previous years (1884, 1885) in some works on
the land molluses found in the Villafranchian scdiments, Sacco had already
stressed the differences between these molluses and the Quaternary ones,
confitming his opinion of the Phocene age of the Pemontese Villafranchian.
The same author. duning the French Geological Sociely Congress‘m Turim
(1905). provded a list of the tossil vertebrate and nvertebiate species found
in the Piemontese Villafranchuan sediments, [n 1906, Sacco documented
other fossil rhinocerus remains. from the Muscum of Tutm collections,
including tho<c coming from the ratlway cut

Shortly before. in 1903, De Alessandri had described the remains of
Phocene cervids from Piemonte, including some specumens from San
Paolo-Dusino (“San Paolo-Dusino” in Muscum labels indicates the fossils
recovered during the railway cutting)

In (904, another unpublizhed nearly complete skelcton of Anancis waas
found nen Villatraneca

In fus 1913 memorr on the elephant renains ol the Museum of ‘Tunn
Zuffards pointed out the problem of the chronostratieraphic attribution ol
the different species of £lephas found at San Paolo

Some plant fossil rtemams from the Villattanchian sediments werc
described by Peola at the end of List century (1896) and some new specics o
fosst] wood were described few years later by Pampalom (1903).

In 1949 Martiis. m an exhaustive review of the peological and paleonto-
logical knowledge of the Villatrunchian outcrops of the Po Valley, published
a list of the species of the vertebrates and invertebrates (land moliuses, wath
4 systemiatic update of the species cited) known at that time from Piemonte

"A renewed interest for the Villafianchian in the tvpe area followed the
discoversy. 1n the 19607 of new local fauna and the better defimtion of the
sedimentaty successton In 1967 Hurzeler pubhished a list of large fossil
vertebrates tound in the Villaftanca area. belonping to 4 private collection
and now housed at the Muscum of Basel, New species were added to those
alrendy known from the last century. The author made some cniticul
inferences on the fauna of Villafranca d'Asti and compared it with the
Villafranchian faunas from other localities

In 1965-1966 remains of small vertebrates and land molluscs were
discovered i a quarry newr C Arondell. Manv new species were thus
added to the Hurzeler's ist (Berzi ¢ al. 1970; Berzy. 1970. on the
Lagomorphs. Michaux, 1970. on the Rodents: Verpnaud-Grazzim. 1970, on
the Amphibians). Savage & Curtis (1970) provided a toll list of the species
found in the Villalranca suein, meluding the Basel collection and the hnds
from C. Arondelli. In this work the authors proposed for the Villafranchian
type section an age of about 3.4 m.y. In 1971 True dated the tand molluses of
' Arondellt to Pliocene
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A detatled sedimentological (Frimeavilly & Tomadm, 1970) and paleor
cological study on the basic of the palynolopy (Francavilly Bettolam e
Fontadu, 1970) was cated out oncome cctions of the Villaranca area (C
Crotine, Ciavy RDB Cona i Cantarangy Co Arondelln) [n 1970 Pavia
described the succession of Cava Arbaschio near Cantarana. where fossil
remans of Anancis and Khinoceros and o rich flora had been tound. In
1971, Azzaroh & Vil desenbed the Villafranchian type strainm

From this penod many suthors deveted themselves 1o the systematic
1eviston of the lann o the assessment of the succession of the vertebiate
faums duriny the Pho Pleastocene and to the stratgraphic corrclaton
ol the continental tannas and of continental and marine faunas on an
t uropean and world seale As a result of theese investigations the fauna of
the type-area of Villafranea was attnibuted to the lower Villafrancluan.
Azzarohi (1977) m o work dedicated te the Foarly Villifranchian w 1taly and
to the Phio Pleistocene boundary . included the whole Lama from the
Villulranca mea i the “Faunal uiit of the Val Foversa™ Fe also desernbed
the sedimentary suceesaon and considered 1t " the Biteral cquivident of the
nchly tossderous Astuan sands tarther cast”, aceepting the dating proposed
by Savige & Curtis (197)) In Azzuoh eeal (1987) the Ealy Villshninclian
tama of Toversoncudo s 21 mamm lan speeics

Fsu & Guretn (1991) defined o sostiatiprane and palscochmatic set up
of Halian Villateanchian (includimg the type area) pased on the continental
molluses nssemblage -

U PXCAVATION AT ROATTO AND
TH TAPHONOMIC INFI'RENCES (AL Mottura)

Thanks to the bind of the embeddimy sediments and the localized Fone
scatienny, the excavation was carned ut i only ten day < thus uncovenng an
eatent over than 1S siuae metres. Thi allowed 1o record abont 1 hundied
bony temains from v smgle thinoceres carcass, includig a part of the axil
skefeton and the most of the limb benes. Only fow fragments of the skull and
pelvis were gathered on the surface of the site. Some bony remains indeed,
rewotked by fimung, outerspped along the interscenion of the topaaraphic
Wil stope wath the fossilifesous Laver. The matonneal parts winch i missing,
therfor probathy iy ncardy to the . xcavation are.a and thev cot broken

As the excavation progresses. o surface upon winch the bones Ly was
exposcd This interse. ted the embedding Tiyers with wregular trend and
showed a some sudden lowering towiad south cast (b 1)

None ol the bones were found in inatomical connection, but rather
these were focatly ind rndomly seattered, and sometimes overlapped. over
s extent of about 9 sgquare metres A numerical prevalence of the nght side
af the bedy s werkly reoonded and w0y caly remarkable removal of the



———— e - e T T . carcass, due tooa patal ervave Toexposion, could not be iterred. The
J 5] K bony surtiaces show ne Lices (‘ilhgx ab scavenper action, subnerial
' weathering on flood rolling. Most of the lesser dens¢ bones with high
H surtace volume ratic, are also present such as nibs. vertelsace and sacrum.,
3 _;5 : whitch are more casily dispersed cven in the 1ow energy environments
< R (v oorhies, 1969 B hiensmever. 197%) Such hydiodynamic behavior aind. in
B =2 paticular, the vverall bone dip and orentation (as analysed by cinculin
. 3 diyrams) Lul 1o reveal tor the single disjonted part any evidence of fload
transport. Whire observable. the lammation of the sands which lay
; wnmeddely in contact with the bones show no trace of postdepositional
= trouble or displscement It docs not seem theretore recopnizable a sinking
= down due to the overlying sediment load. On the other hand. fiom the
R previous observations it should be also postulated 4 tapid burial of the
R carcass parts m o “dead end” (Hanson, 1980) and not 1 sorting m a channel
;; i lag deposit. On the contrary, the twe isolated teeth of Sus mmor and of an
- ind-teronnable cervid (see this volume py. €Y. of by tar spnaller size than
sz the previous remams, miay undergo similar conditrons by tractive curients
ERU From ths overall context of the remains therelore. one can infer that the
‘o . unpulate corpse was carried ott by the stream tlood (o1 perhaps direetly
. v : - dicd) 1nto a fower eneryy bat pomt covitonment, where o sank after the
[ beginning of the decomposition of the solt tissues So it was rather locally
. 3 '; - and partially dismembered. i"'d then quickly buned by sand ‘
PR sk Following crosional episodes pnawed here ind there the depusition
Z= surface. thus paitly reexposing some ot the uppermost remams. up (o the
;7" vory low cnergy passave fillmg and to the final obsolescence of the wate
i 5 body
- 7 The iimng-upward sequence of the embedding sediments, which close
;‘3 with a “clay plug” facies, may well support these inferences
g
ooee
5t S THE STALL OF PRESIRY ATION
= % OF 11 BONIS (D Ormezeano),
> = Generalls the boaes Iving in contact with the sandy ~ediment have 1 hght
s pkish colour with patchies teddencd by the imon oxades, while those in
TEOEL contact with the silty scdiments hive 3 white colour tending to grey with
' g_‘ patches of blackish patma bamed by manganese oxades, In some cases a
£3 clear variation m colour on the surface of the bone documents the position
=g with rospect to the sand-silt contut Sometimes. and espectibly <n the
L 1 arhicular sutfaces. one obseives thin coatimps of cemented sand. with
R g concentration: vl hmoaste. The faet that the bones were lound n both s.andy
4 and silty scdiments has produced different siations of preservation 1he
£ 73 bones in contact with the silty sediments are motre altered. Plastic
R deformations are ventiable on sonre benes and e more evedent oo the




laminar portions. Also fracture deformations are numerons and rmportan:
and produced by the pressnre exetted on the fossiiferans horizon. close 1o
the surtace, 1y the repepted passage of the furming, machines. Despite this
the genural state of preservation can be swd good. An accurate preliminay
consolidation by unpregnation with reversable adhesive was necessary. On
the bones aftectcd by extensive areas of mictottacture, o coating with pauze
souked m adhesive was necessary . in order 1o avord the dispersion of vy
small tragments. The bones wer: removad after they had been wiapped
with alununwm toil and cased 1 a two components polywethane foam

51 Restorauen

After the 1emoval of the adhesive used tor the consohidation in the Licld
and the cleammg with small instruments or 3 sand blaster, some bones were
consolidated and repinred. In some cases. when present fractures with sligth
dislocation of the (rwements by crush. the bones were taken to their smple
fragment and then epaned. Inother caes, when fracture and crushimg
deformations wer accompamed by deformations ot 4 oplastic type. the
operation of the restitution of the bone sty correet ongnal morphology
was compromus. d (the most evident cases ae repre-ented by the spine of
the scapula and by the proximal part »f the nght fomur). For same bones
which had been partially damaged by the ploughing. a complet
reconstruction of the fragments tound varously distocated over the area was
possible (left femur and some cervical vertebra). For the heaviest and
targost bones interna] reinforang structurer were miade

6 DESCRIPTION OF THE POST CRANIAT SKETEFTON
OF STEFHANORHINUS JF ANVIKETTFROM ROATTO
AND DUSINO (B Sila)

The rhinoceros fiem Roatto, even if it does Lick the cramium, the
mandible and pait of the axial skeleton, can be considered one ol the best
preserved specimens of Stephanorhunus jeanviecti 1ts attribution to this
specivs s based on morpholopical charactetisties of o large part of the bones.
which wre comparable witly those described by Guenn (1972). The specinien
represents @ huge anind, of maximum o vreater dimensions than those
known from the literature.

A neatly complete skeleton of another thinocetos, which s proserved o
the Muscum of the Department of Fart Soemees of funn University. wis
found 1n the Lt contury at Dusino oniv @ tew kilometers away from
Roatta The skeleton was partially de<cribed and figured by Sicco m 1895,
and later attributed 10 8 geamvren by Guenm (1972, 1950). This Latter
speaamen was untortunately damaged dunng the list world wa and only
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now at s bring westored. Suce tins 1hinoceros s of medium or mediuny-small
size 1t was deaded to describe it alongside that trom Roalto, in osder to be
able 1o evaluate better the charactensues o the species, the individual
differences and those which are attubutable to the size.

T addition, reference was partculacly made to Guénn's pubhication of
197” whaien the speaies was iormally established. Compansons on both
morphological and quantitative grounds led to stight updatings of the
descriptions o1 Stephianorlinus ramaren

The illustrations were chosen not only to *how the material studied. but
also to steess the eharactenstios whach are rctumed to be peculia to the
speaies, so that this publication night be used s a reference work.

‘I he state of preservation of the bones and their restoration are described
in this volume by D. Ommezzino

The sunlaee material unearthed by agricultural works at Roatto includes
stll fragme nts of cramum, munute semains of one or twar teeth, sad . small
portion of palate with an alveolus which stll preserves fagments of dentad
roots Fhis mateial is very tagmentary and s not desenibed here

I'he - camum and the mandible from Dusmo were already broken when
they were tound, and were de wnibed i detal by Sacco (1893) Bominny
duniny the List war further dameged these tind- - Other dental matenad o1 §
Jeanaren s preserved in Museum of Tunn: it will be deseribed st g later
date

Description of the matertal

The muteral which forins the object of this study is the post cranial
skeleton from Roatto. found in 1991, and that from Dusine, found w1880
I'he doseniption of the discovery of the specimen trom Roatto and detuls of
the site are gvien by Mottur cand Torno in this volume: imformation on the
specun-n feom Dusia can be found i Sacco (1893)

Al the measurements are given nnmdhunctens, i the descuption. and in
the tables of the measurements. the tollowimny abbreviations have been used:

Mt - arheulay
i daphysis
st e tal

it epaphiye

. hn

max maxinum (oroateet)
mu e

phve  phyve b

prox oo

p bt

sl vilan
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Vertebrae and ribs

The veriebral column of the specimen from Dusino is nearly complete,
lacking only few caudal vertebrae. "I'he majority of the ribs are alo present.
though some arc incompicte. Fortunately. most of the damage produced
duning the fast war cun be repaired.

At Roatio the axis and other thiee cervical vericbriac were found.
alongride mine thoracie vertebrac, the last lambar vertehrs, the sacrum, one
caudal vertebra and fiagments of another ten, Unlonunately, part of this
matenal was displaced by plonghing,

Nine sibs arc complete, while many others are fragmentary.

Scapula - Fig. 5

The matesial avatlable for study consists of the 1ight scapula from Roatto
and both scapulae from Dusino.

The scapula from Roatto s nearly compiete. even if 1t has been
fragmented into many small pieces. The spine is markedly deformed. while
the rest of the bong s fairly well presetved. ‘The cranial border 1s badly
proserved, and incomplete.

The scapulae trom Dusino were well preserved belore the damage
causcd by the last war: now they ave being restored and a partial
reconstruction work will also be necessary. Therefore. for the moment, theis
height could not be measured

The scapula from Roatto is barger than the six of S, megarhinus
measured by Guerin (1972).

‘This bone is not usually described in the literatore. Comparing the
lateral profile of the scapula from Roatto with those of S etruseus and S
hundsheimensiy (Fortelius et al., 1993), the Tormer is proportionately longer
and narower,

The glenoid cavity does not seem to he claractersstc; 1t is elliptical in the
specimen from Roatto and kidney-shaped in those from Dusino.

Scapubi Dusio e Roatto rg.

herpht 590
leogth el the glenoid process 133 1o
leagth o the glenod cavity & v4
brendth of the pleaoid cavity 68 8
Loagth of the ek [[1}] 16

g

Fig.

3

3

10em
- Stepbanarhing oo arest from Roatio, right scapake s lateol vies bdistil vew

Stephancbinns pemrcireg di Routo, seapeds deste o visoae Titenile b atistale
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Humcrus Fig n

The ledt humerus from Reatto, which is complete, il hoth humen trom
Dustno are present. The proximid «piphysis of the tight humers rom
Dusino s broken and the epicondyle of the left one has boen recon:ticted

The head s vanable in the Roatt) specimen it s more audally
protrudhing than in those ftom Dusino. so that i the latter the head is
rectangulne The other dharacteristics obseived by Guenn o the proxmial
pwrt ol the bone (nterntuberal groove and mehercdum nuguy) wie no
siasficant n these speamens. probuably Fecause of the difference i size

According 1o the description and the slustrations weported by Guenin.
the Laterad eprecondyle i S megarhinus 1s more clongated candally than
lateratly. so that n cranial view the radial fossa s wader than the epicondyle
compared (o that of N jeanviren. The specimens considered here show a
notable literal development of the cpicondyle which confinms the difference
from S mesarftinugs

Humet- Dheano It Revafte It
gt 4t R
phys 3oaoth 47 1.1
proo breadth (D of Guernin i »”
pron depth ID AT oF Guaenin) 87 181
Lreadih caput s 103
depth capn 10 108
Lroadth b S¢ :
deych 10 ST 1
Dt beoaith i3 led
st dlepith 1 1
b it beadth 1 107

o
A

A tdnt depth teoclia (ntonaly
Ldet dopthtec b Goateon )

Radus Iy 7

All {ous 1adir are present

The proximal surface s variable 1 the two mdmviduals: the lateral
tlenoid ety 1s more conene n the specimens trom Roatto and Qatter m
those from Dusino

The other characterstios. both of the proximal and distal epiphyses, aie
variable. Tor example. viewed distally the Tateral border of the distal surface
18 slighty concave 1n the speamens from Dusino and ncardy 1at m those
{tom Rourto
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R The only characterstic consistent with the de-cnption given by Guerin s
33 that reg uding the tuberoaty for the attachment of the Luerad collateral
T tigament of the carpal joint: which 1+ Linly swollen m both the specunens
2 . studied here
g P Rads Dasn g Roatto 1y
z L : [ - —

Lo l:n.1h 1 i
vy plys ) i 40

Y Y prox e wlthy e i

= “::: prox depib i RO

i 5 prosoat taeawdih (1 18

2 0= prox it depth ¢0S 68 =

':‘ ; ma depth di a7 7

i v dist treadtt e 1t

Z - aist epth 8 5
ST Attt b adih 4 2

3 ¢ bl et I s/

o L] — j—

-

. w

£ £

R ing g 7

s =

- - All fowr winac are complete but chipped i the olecranon tubcrosity
oo En the it rature the ulna of S nnegariunus is shghtly descnbed and thus
R without the possibility of making comparisons with this species, a detailed
EE desciption of the specimens from Roatto and Dusime would be of little use
= However. in the specimens ltom Roatto the inedial border of the trochlear
< = notch 1s tansveral. as descnbed by Guenn. and sligistls concave. while n
Y o the speamens from Dusinot s still transversal Lut decidedhy convex

f © Despute the dimensional itteronces. the ulnae of the two individuats are
i u very similat
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Seaphoad (eadiad corpad) - Feg. 8

All fom carpul bones me present and arean pertect condition

In medul view the profile of the scaphoid s trapezoidal with
distinctive saddle shaped proximal surface, deeper and narrower thann
Stephancrhows cows s and S hundsbemionses The deawing Al an By |
of Guenn (19771 1s very cear wath regard to this. The Jdorsal profile as
pomnted and forms an obtuse angle. in the speaimen trom Roatto this border
s conveX. as in S agarkinns, while i the speamen from Dusind it s
rectiline:ar. Wo presume that the observed ditferences depend on the muscle
and tendon attachment. which inerease with both ape and size

400

Viewed Literally the proximal sustace, which articulates with the
semubin, is divided into two pans m the specimen from Roatlo and fused
i those trom Dusino.

Viewed proximally the articular swiface 1v more developed medio-
{aterally than doiso paimarly

The distal surfuce. which srbiculates with the pvramdal and the magnum
1s narrow. The relationship between the distal articular measurements
(TxLXV6) 15 45 310 roth the -caphoids trom Roatte and thos - Grom Dusinn

Scaphasd oo . Rt It
depth (leogth of Concnny P [
bresdih [ 7
teoyth Ehe dghit) EAR 1)
utope X depth 1] B
gt peex byl [ [
ot th Al !
LA TR ST BT 1} 3 [

Semilunae hig. 9.1

All fous semilunars are present. but badly preserved.

‘The dorsoproximal surface is stretched litero-medially

Viewed distally the semilunar s clongated dorso-patmanly . with
relatnvely nattow atticular surtaces, more than i § kirchbergcnas ind hke
in S hundshennensis

Sl e Dasy o Af Rt U
max broalth n 1
depth 71 I
sy gy ANY 8)
Lenthy (heghie) RN [
art dist lonpth LT A

Eyvramidal (tdnar carpal)  Fag 92

A tonr capal bones are present: the Teft pyranmsdal tom Roatto s
complete but budly preserved, while the ather three are in perfeet condition
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Hom

Fig. V- Steplionohiaus feourcirati from Rontts, 1lele semunar, 0 oght prramidik s dorsal
view. banedinl view. ¢ Bterad viesy
Fig O Sweplanodivas jeanversti & Reatta, §sanilunirs aaistin, & pieamidale destro: o vi.
sione dorsale, b mediale, e laterale

The dosal swiace of the pyramidids from Roatto is more clongated
proxinmo-distally than in the pyrumidals from Dusino.

‘The proximal surface is very sadde slaped mesiolaterally, as was also
shown i the drawings of Gudiin, Viewed proximally, the specimens hom
Roatto arc deeper dorso-palmanly thun those from Dusino

Differences can also be observed in the distal surface, which is more
quadrangular in the specimen tfrom Roatto than in those from Dusma.

Tu wedial view, i the pyramidals from Roatto the upper suriace for the
articulation with the scmilunar s broader than the fower, while in the
speciimen from Dusinoe the two surfaces are of more or less the same size.
Tius is in contrast with Guérin, who believed this a peculiar charactevistic of
8 jeamaren and that the opposite occutied in S megarlius and 8. etruscus.

However, this bone is particulay variable and therefore the differences
can be at least partially allometric.

From (he measurements it is apparvent that the maximum height is
different hetween the (wo individuals studied, while the physiologic lengthis
sinnl,

o

AR

Pyramidal Dusinn g Ruatti 1g
Tenpth (hewght) §75 (35
phvs. lenath 46 47
treadth 6F ]
deptly 47 48

it prox dept’ w I

wt mox bewdih £} i

e dist. depth 1l A
st st bircadthy 44 51

Pisiform (accessory carpal) - Fig 10,1

Only the two pisilorns from Dusino are preserved. ol which the left one
is complete and the nght one broken

Fustform Dusin If
max. kb (antering posterior) 3
height fompus) 495 {ry.)
mn. height (be hosd articudation) RV

sk, brzadtly 9

arl dength EAT

art. breadih %

Perbaps consilered to be a variable carpal bone. the pistorm ot S, jearnireti
was not lustrated by litenine  In comparnisen with S hndsheimensis,
the find from Dusino has a more slender bady and the dibedral angle
tormad by the two articular facets 1s wider, cien 90 degrees.

Trapcezin (foest carpal) - Frg. 10.2

There is anly the nght trapezium hrom Roalto

This carpal bone is not deseribed in the iteraure, 14s sumilay to a
sesamoid with two confluent artictlar surfiaces forming a dihedral angle of
more than 90 degrees. The proximal-dorsal surfuce. which is the smallest
and most convex, mticulates with the scaphoid while the Iateral surface,
which s Iarper and mose concave. adticulates with the Gapezoid
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Drapeczowd (second -apal) frig 100

Al twonght trapezoids [rom Dusino e pres:nt.

This eamal was also ot duscribed by Gocim' The medial surtace. which
aticulytes with the trapezium, s fuscd with 4 very <addle shaped proxirail
sirtace which articulates with the scaphord  The distal swrface. wh.ch
athcubites with the second metiearpal 1s also saddle-shaped. Overall the
bone tends to have s cubic fonm

baag o Deon o,
o ength (hoohn 37
min phy. kugth :
ity -
Yoot KR

Mavoma (thud arpaly g 111

Only the two (hird cnpals Liom Dusin ae present,

The most peenlin charactenstic is tepiesentod by the shape of the distal
surlace whech 4t ulates with the third metacarpal As s shown by the
diwwang of Guenin (1972, ng 8. page 90). thiy ~urface s subtingular and
paticuladly clongated, so that. viewed medilly or laterally . ns profile has a
ivdie: of eurvature which i greater (e bee concave) than in S bendihr o
MRsis.

My Duow-lf
N weeth (hoaehity 71
s bneadth doral ante firasver, 0y 1
ik b sdth !
k. I

Ut opron crc L dth i

it (forrth carpat)  Tig 11

The two unainate: fram Dusino and the left one from Roatts ar
peosent

These bone show various ditterences, T the specimens trom Dusino 1he
lewer-external boarder of the dovsal surface 1 tounded, while n 1that teom
Roatto it is mere inpular: it also wider and deeper in the lirter

The postensor epiphysis is longer and propottionate’s thinnee i Roatte
than in Dustie
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In the uncmate from Roatto the upper articutar facet forms y dihedral
angle with the Iateral anticular facet: m that trom Dusing the two facets aie
not m contact

hem

Vig 1 Seepbocradinees gepaereit, 1 et vpanm Lom Dusio 2 L unamate toem
Rt At anviate bom D abacvabve s bdotabsew o beralv o
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The abserved difterences may either be altorcin: o reflect imdnvlual
varons

Unanute Dusane )l Roatte If
max. Jepukb YA 1y -
min depth T4 24
bicandth “ie

1upth (ghty 85 7%

Sceond meacarpat hore Fig 12

The two second metacarpals from Dusino and the vight one from
Raoatto ar: precent; the Jatter s brol.en

Thi tarly Inng metapodial s quite sl and hiae consaderably byoad
cpiphyies

Fipo 10 Swephoa o e o
Raoatte domal vies

comnd egh b et bone 4 tom Baane U linm

P 1 Stephuonerbienien poaeopen, oconde e Gwarpo o destio, T PDuana 7 0 Rt
oty et al
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Lhe proxumd surlace which articulatos with the tiapezod s saddle
shapod. and the one which sinculates with the thind mctacarpal s aide T
the spec nen from Rodtto there - small media surtace Dor artculat on
with the trapeziod vhich 1 tackmy i the speamen from Dusino

The diaphysis s Nattened and the levelling s more accentuted in the
specimen ltom Dusine which is simaller

In dorsad view the distal swiLice 1s mote elonyated i the specinen lrom
Rontto with respedt (o that rom Dusino

Althauph simlar m s1ec 10 e second metacarpal bone of 8 hachber-
gensts. it duffers in the more cupanded proximal facet tor the trapezend

Secondern oy pal b | S IR Roator:
leapth {{ V!
mox broaghtle (A 2]
proy epth 1 Sen
At ey boadih [l §
L RIE SN A 1] LB ]
e il 4 £
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st bae et i o
art dhst breandth 44 t
diat slepl 153 19

Thoden e arpal Lore T 13

[he two thud metacatpals trom Dusino and the nelt one trom Reatto
are present. Allure well preserved.

Fhese bones show strong dimensional difterenees as s apparent m the
table of the measutcments. The large size specsmen [rom Roatte s much
flattes than those [rom Dusino both in the digbvsis and m the epiphysis
thus assung the charactenstics which Guenn attnbutes to Stephanorhins
megarhmin

1 he proximal facet which irtcul ites with the s-cond metacarpal 1~ small
i bath ~pecimens another character i starl contrast with Guenim's
duscription

Viewed Laterally, the proxunat facets wince stcalite with the uncinate
und with the lourth metcapal form a dihedial anele: the former is Loger
than the Iattes

Consequenty i seems that this metapodial has no pecndiar charace
nstics forp cres discnmimation

{6
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2a 2d %y

Fig 13- Stephancibinny geanvieeti, thivd vight sn e pal bane, U hom Duane 1 trom
Rentter @ medhal vies Idigean views e g v d Bigerad v
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Fourd: vactacarpal bone - Fig 14

[here e two complete fourth metacarpals fram Dusing

Lo medial view. of the two proximal facets which artienliate with the titd
metacarpal the dorsal one s ielnively short aad small and is eihptical. while
the palmar one ss wider and tangalir These Gacets of they were not widely
sepatated. could resemble those of § megarhinuy according to the
descniption eiven by Guenn

“Ocm

Fig Y4 Seephanorhine jeanviects, Tom Il tpbit metearpat bone from Digsiae: @ tdorsal
v bpadova view . ¢ nedial view

b U Seghaa chom v gt T
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The diaphysis has @ subtrimgular section up to half its fenpth, and then
becomes iregularly clliptical tnd shows .+ wide tlettened medial surtace.
point of contnt with the third metacapal

Fovrth =t fhan oot
length jas
o, bremdth i
prex depth 47
bieadth dia 0}
deprh a 1
debroadih 47
art dist biendrh 4
et lepth 4¢

Fifthe metacarpal bone Lig 15

The left metearpal of the fifth reduccd dipit from Dusmo i preseat

This bone 1s not descnibed m the Titcature because 1t s commontdy
stk 0 with some ses nmmod

Its body 1s <longated Iatero-p.amarhy Its larg.r semi-elhptical wticular
facet, which is located medially artuulates with the uncmate while the
smatler, wedpged-shaped one. located distally. mticulates with the fourth
metacarpal. These two [neets are placed at nght angles to onc anather.
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Fig 15 - Stephinidnn paichen, G et meicipal bone frovm Dasino ol view
b medind view
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Febvis

The pelvi: nom Dusimo, which was whole before the war, now has hoth
i broken: The restoration works now peoviess should cllew it to be
repared to up to 907 - of its complet: form

At Roatto munercus miute ‘Tyments of pelvis were tound which had
been destroyed by ploughmy

W retain that the pelvis 1s more important for sexial tan for species
determination. In the absence of comparitive material, it will not be
described here Dull informaticn on the pelvis can b fonnd in Saceo (1895)

Femur - Figs 1o, 17

All fout fomurs ave prewont. thowe from Roatta are partially tractuned
und duformed bat e still be me wured guite preasely

Apart tom the dimeasions. the femues e very sinulae to one another
e proximal part shows no peculie cliattensticn. Ehe thitd trochanter 1s
shifted proximally with 1espect 1o the muldle of the diaphvsis. This 1s an
comtrast with what was sustaned by Guenn

The charactenstics which scem to b most diaznostic for discrimimating
botween S peamvirets and S nrvarkmes can be found in the distal ~piphysis
Viewed distally the medial ndge of the trochlea is abgned with the vertical
of the medial condyle while the lateral one i internul 1o the axis of the
lateral condyle. tn the drawimng by Guerin (197°) (fiz. 11 2) 1t seems that §
megarhunus 10 et has the ndges laterally displaced wath tespect 1o th,
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condyvle. This difterence leads 1o a greater biteral enfagoment of the distal
epiphysis 10 S, geamvar i and. 1n contrast, 10 21 greater Jewelopment of the
medid patin S smegarines. Compaing the distal part of the temur of the
specrmens. one notes that there is a greater development in depth with
respect 1o width in the Tarpest specimen. that from Roatto. This different
growth. probably imputable to allometry, makes 1t appear shmmer. 1n
cranial view, than the temmes from Dusine.
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Faelln Frg 18

I'he two patelbiae from Dusino and the nght ane from Roatto. which is
mncomplete, are present. 'The former are larger than the latter.

The speciinens {rom Dusino exceed in size the S jeamuren patellac
descnibed by Guenn. Thas 1act 1s probably due to the different ag- of the
individuals beo ruse Guenn took the measurements on the tuberosity of the
muscular inserons, on the dorsal Lice ol the bone, which merease with aye,
mstead of conmdering the dimensions of the invariant articular facet of the
planta side. Therefore the patellae from Vialctte probatily belong to
vounger indcividuals.

Patlls Dusne g Routto g

length 11 [
wt length 101 116}
broandih W
o booadth st
dipth € 7
mux_depth ™ B4

Tibur - Fig 1Y

All four tibie are present. and complote

A for the temurs, the large <ized tibiae trom Roatto are more
developed in depth than in width. e peaally i the proxunal epiphysis This
Lactis Jess evident in the distal epiphysis,

Viewed proximallv, in both specimens the axs of the tuberosiy is shited
more comtrally with respect to the axis of the bateral suitace. Thissan
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agreement with the drawimg by Guénn ot S geamvret;, which difters with
that of S megarbus beeause in the fatter the twibcrossly viewed proximally
s axss with the bieral surface. Other differences abserved by Guénn aie,
at least partially, allometiie and not specific.

In dersal view. the distal epiphysis s smmba to that of the speamen from
Vialette illustrated by Guerin, while in ihe specimen from Roatte it s more
developed 1 depth. Therefore this difference can also be imputed teo
Allometric growth

Fibwla - Fig. 20

The two fibnlac from Dusino and the vght one fiom Roatta are prosend,
all of them fractured bur complete and undeformed

Tius bone, which s htle deseribed. s quite slendes and clongated, with o |
sub tnpula section, i conene Jateral sadace, and o deep Tongitadinal |
groove on the planta surface

The facet which articulates with the astnigaluss kidney shaped and
cont:guous with 1 much smaller one located proxunally which articulates -4
with the tibra

tibula 1Y aninn If, Roalto 1o
length 0. () S
min. piox breadth 2 0
max prox dopth Al 44
s ded b nlth Kt ]
max -t depth S1 !
Lometrs gt and ] “x v
[ 1Cem

Talus (tilial tarsal) Iy 21

All fow astragadi ae present

The morphelogy of this tarsal bone s well illustiated in the drawings by a b
Guerin (1972 hp 13 page 109),

The race of the tochlea s deeply groovad and the Lateral lip. viewed P o Sephiencdis onssom night hlbuki a1t g denatae e Bl
proximally. s very expanded ~ideways This development s al- o visible Vo 20 Seopd oot b e el Rt an ik Bl

when viewed distally since the greater articular surface, stwited oo the
lateral proximal part,1s laterally extended.
The medial hp b a samilar develbopment to that 0 8 enrescns
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Calcancum (fibutar wsaly - Fig 20

All tour calcanen are present

Many dilferences were observed among the ditferent articulin surface,
even between two caleanca of the same individual. For example, the sulace
which articulates with the coracod process is separate fiom that of the
sustenticulum in the nght calcancum from Roatto, it is fused in the left one;
in those from Dusino the two surtices arc alwavs separate. In the specimens
from Dusino two of the surfaces which articutate with the astragalus are
{used in one calcaneum and separate in the other, while in Ruatio they are
separated in both calcanen

Guérin indicates a medial dopression i the lateral surtace. unhike n
Stephanorhinus jeanvircii from S, megarinus because i the latter the
depression 15 placed under the cotacoid provess. This characteristic also
seems to be confirmed m (he speamens studied here.

Caleiienn Disins g Routiaog,
Pt bt 150 114
{opth vl " ¢
hireadth tuties S8 [
depth coravoid process 7. 81
breadth wteotaulumn 58S n.s
mun Jdepth ¢orpus ¢ ]
min breaftl copas 15 46
dopth art surf. for cubnid k1) 19

breadth ol ol fer cubinhld 4 Rl
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Naviculu eennal tarsal bone) Frg i

All four cential tarsal bones e present

1t seems that the navicular of S jeanvureti i+ more developed m depth
than in width with respeci to the Quaternary specivs of the same penus
Viewed preximally. the dorso lateral angle i verv promment and expands
laterally as happens with S, kerchbergeonses

o k] J—— . . : . 9
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Cuboid (fourth tarsal bone)  Fig 24

A nght complete cubord from Dusmo and i faree frazment of a left one
from Reatto are present

Lhe most agmbicant charactenstics scem 1o be the notable width of the
cuboud and the proportions of the plantar tuberosity which s Luge but short
with respect, tor example, to the corresponding Lusal of S, huntdsheunensis

According to Guerin (1972, Lig. 1S, page 115) in S megarhunues the
cubod shoukd be compressed proxima-chstatly

56"\

Fuo b Seepdencabinn peanva o bt ocbond from Dasimo. w ot v, b mediad ©oow,
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Fust cunviform (furs: tsol bone) Figs 2512

Fhere are the two st tusals from Dusimo of which the kel one s
fragmented. and 1 complote ke ftone trom Roatto

I'he speaimens Trom the two localities Jiffer i several respects.
especially i the dorsal and latere dorsal articular facets which meetat ngh
angles | he fateral phintar articular facet also chhinges m the two mdividuals
his tarsal bone 15 tao highly vanable and is theretore msitable for species
diseriminations

Fits cinedonn Datsian vy, Ruatto if
Lngth( topht) e Ry
brvadth s 7
deyth s 415

Second cunctl.oom o seeomd tars d bone) £og 207

Therve is only the right seccond cunerform from $usmo

The bone sliehtly exeeeds in size the second cunciform of S fundsher-
niensés but hus s more expanded [ateal surtace. The proximal surface 1s
concave tawards the plantir border and convex towanrds the dorsal one

Sevond s uacifonm

Dusin rg

nax. dejpth Vi
atax. breadth 25
lenpth € height) N
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Thired cunciferm (thd forad bone) Figs. °S 4 258

All tout are present

Morphologically the thind cunerterms of the Turin Museum ne very
sumlar both to those ot § Auedshoracnsis and 1o the specimen of §
megm hinus shown by Guenin (1972 tig 17, page 120). In Guerin's table the
speeimen hoam Vialette seems 1o be juvente. pot an adult

Dimen aonatly the finds are closcr 1¢ the third cuneiform of §
ntecarhings than to those of S e en,

In the pecmens studicd the proximal surface is pronouncedly concave
like the distal one. but the Latte s consex tow ards the dorsal edge

Tio dene I Duonoye Rite
orin dopth S S6
naax Leoodth } 58
leapth ¢ hoastng U8

wnn phy o Loogth R '3

Second metagarsal bone - Fg. 70

All four are present

Viewed proximally. the facet which articulates with the second
cunetform s, as described by Guerin, nregularly cliptical. with the lareral
border Almost rectibine r and the m-stal one comv-x while the dossal border
is nartow and therelore ditterent feom that of S mego hamy whichos siemty
vantly wider

Viewed literalls there are ta facets located prosmuatly which mnenl e
with the thid cuneiform aand the tlurd metatarsal. The dorsad ticet s no
larger than the plantar ene. neither an the specimen from Roatta nor thint
trom Dusino The dorsal Bacet s verticd in Roatto and inclined towards the
conteal pat ot the metatusal m Dusino. The difterences noted by Gruerin
serardmy the facet of 8 megarlinus and S jeanvires do ol seem 10 e
sipmificant at least at species rank

The distal part of the dupbysis m the Roatto speaimens is swollen and
vory tough m the zone of contiet with (he thid metitisal. while o the
Dusine second metatarsals thie roughne-s s less pronounced. This may
somehow be related with size. the speamens from Roatt being larger than
the specimens from Vialette and than all those ol S megahunns reposted in
the htertture
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Thoed mctatarsal bone - Fig 07

The two thied metatarsals rom Dusaio and the rieht one rom Rastto
are present

As with the turd meticapal the thied mettosal from Roatto s also
particularly flattened dowso-plintarly. bot i the proximal cpiphysis and in
the diaphysis. This is very clea ilso fron the measitrements.

Dorsathy or plantarly. in the Roatto specimen the medhal and Lucral
borders of the diaphysis arc parallel while in the Dusino one - they diverg:
distally. The Roatta third metatarsal widens shightlv before the distal
cpluphysi. which 15 wider and very compressed dorso-plantarly thaa in the
Dusino specimens

In medial view the two proximal facets which articulate with the second
mcelatarsal are hke those which Guorn descitbed for S0 megarhmus
senmcirenlin. and with the dorsal one much sovaller than 1he plntis one
Theretare. as with the second metatarsal. this facet s no discnimimant
chaactenistios.

I'he proximal tacets (or articuliion with the fourth metatasal e also
variable: they e similar to one another in the Dusino third metatusals

Third metatacal bo: Dusine iy Rty
lingth ‘e 8
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while 1 these from Roatto the plantar one s elbpuicat and shebtly smalles
than the dasal one. Since there s contespondence between the facet- of the
Larpe size thud metatarssl trom Roatto cnd those of S0 megarhinns
descnibed by Guenn, the difterences in these characters trom S e
ate belicved here to be allometne. 1 s chservation can be extended also to
the section of the diaphyses

Fowth meotamsal b Fig X

Only the two fourth metatarsels from Dusmo e preserved

[he proximal surface ts sub-triangular with rounded angles and the
dorsal latcral side as the farger. Drawings 1A, 1B and 1C in figwie 20 of
Guenn (1977) are partially rotatad from the normal anatonnical position.
and thus they ate ditticult 1o read

[ doesal Lacet b arbculation with the third metataesal is placed m o
mote dortl position 1 the plantir one and forms a dihedeal angle with
e proximesl surface the plantar facet s well sepaated from the dorsal $icet
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and 1s shy bily =malles. The dorsal Lacet s quadrangula nd the plantar ticet
subcrreuln, unhle those descrtbed for S pearyar i
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Fhalances

T he followmg phalanges were collected from Dusine all those ot the left
thoracic lunb. the three tirst phalanges and two (Lateral and mediat) thed
ones of the aght thoracic hmb: the Gist of the sceond digrt the three of the
third dig:t. and the thard of the fomth digit of the right pelvic hmb: the first
and third of the second chpit. the first of the third digit and the third of the
fourth digi of the left pelvic limb

I'he phalanges collected from Roeatto are the following: the first and
cecond of the second digit, and the thiee of the thud and fourth digits of the
left thosacic limb, the first of the second digit. the second and third of the
thud digit and the firt and second of the fourth digit of the nght thoracic
hunb: the first and second of the second digat. the fust of the thud digic and
the seeond of the tourth digit of the deft pelvic imb: the tust and second ol
the scecond dign, the Drst of the thed digat and the frst and second ot e
fourth digit of the right pelvic hmb: and the second and third of the third
digit of the right or left pelvic hmb. There are also some umdentilied
phalanx tragments

For the differences between the phalanges of the vanicus digats ot the
thor e and pelvie mbs see Saly & Fertehuas (1993)

T OITHERMATERIAL FOUND (B. Sala)

The sediment, i which the skeletal remans of the thmo. eros at Roatto
were found. was saived for micromammuls 1his led to the Jiscovery of nish
tecth and two ungulate teeth. The fis 1 1 second lower decduous jugal
1ooth of a cervid. As this ind 15 pot sipnificant for spec:es det.snunation. 1t
will not be desenbed hese

The second lmd 1s o third upper premolan of - soid, whose morphology
shows pecubar charactenstics which will be described in osder to justify 1he
species attribunon (bg . 29)

The 10uth. which lacks the root. is not wotn: probably it v. as still crupting
and therefore appertiined to a youny mdividual. This tind ha~ heen
compared with matenial of Sy scrofa. housed at the Department of
Geological and Paliwontnlogical Sciences of the University ot Lemara, of
Suy strozzi housed at the Geopalacontologieal Musceum of the University
ol Florenee, and of Sty minor Trom the Moscume ol Notaral history of Basel
which was temporanly housed at the Department of Fath Seiences at the
Uniersity of Flomence

Sus stroz-u and Sus scrofa have i upp. r tlurd premolar which tends to
molanze. Normally. in these two species the tooth has 1 pacacone which s
slightly hiche: than the met:cone and separated trom it by a Libil siws.
and a reduced prolocone and a particulnly developed hypocone separated
by a deep groove. Tu both the species. the 1ooth has a bilobate polile in
occlusal view. A slight mesial cingubum also occurs.

T um
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Th. speamen from Roatto 1s decid.dly smaller and more priminy. than
the thud upper premolar of Sus stro>: o and Sus serafa, The paracone and
the metacone are very close and separated by a labial sinu- only at the apex;
the protocene is practically absent and the hypocone is well developed
In occlusal view the profile of the tooth s ovodal and distally elongated
Uhere i also a stight cingulwin in the mesil patt of 1he tooth.

‘The dimensions of the specimen are lensth 125 mm: width 102 mm

The premaolar of the suid from Roatto 1s sumlar in size and morphology
1o the thind upper promolars of Sus mimen from the Villabianca & Asti basin
(Bevdondmi. 1992) houscd at the Natwial History Muscum of Basel. In
particular. the finds V.J 1 and V 1146 are morphologicallv simlar but
shightly larger (13 5x13 and 13.8x12.> mm) while ihe 1'3/ of the palate
V.14 s about the sume size (12.4x10 mm). The premolac of the cranium
Rss 70 fvom Perpignan housed at the Basel Museum (Azzaroli, 1944) and
another from the sime site. which are kept at the Muscum at L yon. of which
the Geopalacontological Museum at Florenee has o cast are also similar.

For these 1easons the suid premolar teom Rentto s eferred here o Sus
nunot

8 PAI AFONTO! OGICAL AND
STRATIGRAPHICAL REMARKS (B. Sala)

The study of the postcranial skeletons of the rhinoceroses from Roatto
and Dusino have 1d to the confirmation of some morphological characte-
tistics pevuliar to Stephanorhinis jeanvirc:r which wete described by Guernn
(1972}, and also to the recognition of others which miy serve tor the
deternunation of the specics. With repard to thr some of the carpal bones
wid part of the upper limbs clements turned out to be particularly
sigmiticant.

‘There has alse been the occasion to describe the fifth metacaipat of
Mephanortunus. which s commonly negletted. Bones of § jearnar e not yet
lustrated in the Wterature. such as the trapezium and the trapezod. are
mesented here for the fiest (ime

‘The possibality to compine two skeletons of the same species but of very
different dimensions gave us the opportunity to evidence individual
differences which are commonly thought to be species charactenistics. The
arheular faeets between the metapodul bones and the tarals, for mstance,
are very varable. s are the pyramidal and uncinate

In owr opimon common charactenstics are shared by different species to
sabisty sinmlar structural demands. This s the case, for example, with the
fiattening of the diaphysis of the third metacawpal and the third metatasal
trom Roatto and of Lirpe individuals of S mecarhmas 1his as the most

4

rcasonable nyvpothesic, in our view. - con 1t one cannot exclude thi s
Jeamarett vecupicd. at Jeast partially. simmlar environnents o those 1 which
S. megarhinus had hived previously and thercfore. far purpeses of
adaptation. had acquired some <imLn morphologicsl chisractenstics

We nnderhime the importance of the concomitant occurience of
Stephanarhuuy jeanvirett and Sus ounor, two typical taxa ol 1 ower
Vallatranchian, therefore ennching our knowledye about the Villafranea
dASH type areand s vertebrate fauna

These speamens. included i the Unita S0 Martino, allw to asenbe the
sediments to Middle Phocene

RINGRAZIAMEN L

CGly Aatorn v e rvetaare s prop eetascdel boodooe s seno ave ot
e s Sy Godacaoo b e cranatoes a1 o ool ol o
cavic plectwdean Poola Featime Antea e Cue- ottt Mocc e Delia o Fray
Seabfun, rhe haano pose stuvane i patteapatie e Livon sul derea

Fooo el e s omdaget coplorats g con Geocda d omprsane ot 6 Rangen
LSt A Gt de! Drporiment . Goerecea el Famecne s Bberme S
cadiane sy caoge Fe b Can B Mo 0 RS Sy cooolbmorny ot

del menoiontte i dienmetaze e fotaprahics o stita ceddizzat o dal D M Gredins
Felaborrecnn gealic e lle covne statacu sty dalln DEva 8 A

RIAsSUNTO
Noae e bt SR c e ere g e Mdlafr noa FAC0 ) et ds e
chel te gneompicto dorinceetvite s SEphien bt amvret asteme e te o
premolare superione v Sty oot
Stpreat tie conte taalme nte dorifeve pesloguen dell area ¢ vnicrevisiane (e innane
Pl et atprrr s mean lbe peabils de g acte quattn uratd s ippe
Al b U b ver cmpead L went s e b b 1 g

Coamnn a6 dt o b deaobius b wacns ope L de San Matoon avcorse peooden o
dedlit quale sesoncoinvenuty Creste okse fosinata da sodimente sdtoea s soblaos b prane
dettese o he dt impeomte e logle fosmmentd di trenchn voonma oo tods veretn e
robiusenr contiecat b o Lot 4 O Clea - Mocetio cheadion acll dine
txeasio s eopradon cdwa rlmispede e at et s dben grged o mpener.
sterh v e el

Toostehio dello scheletre pesteranile dol nmoccoonte v Regita sntanende

prcatn el epert s il dh Do (8000 TR e mnto el geod oo b e
ENE [T N1 cnerma. boom Conteoment boges proalie e Se gl e
o e des nth 30 Guenn (1972 0 ooz s sl b e vl poscoo cvar por
U deCrnyma,ne beBa specne tnotal seaso g milere-se nvestonn aloine o
vanpale s b poederne I precane eocse g pag i oluge o dato Poceasaone d
Prscrrer abqumte met coape U Sepdianchoae che noe ccnmieeaente nooe b
proborbnene cpe conten ooy e od o ne ot e 1o Al s e S
gz non anceraal osteats L et s come ol ey sz sl rape e v omme

presesdute i B pnecvolta
Fooears s moefotopion doedue ol ke teonferde alby skesa wpeen an b gl

Pttt cters s b pome ot e adte sl o i ool b canete



490

che o fetlen it crane e ot o s spevn s 8 vkl s i b 1

atteqrt ke e et e e paadiesb e aoodo qae IR Gealis sers el
; oot Vanbidosoood pramidale - Tesorae
Dot oy pnse b Lo v g creaunn o ter o queli e oo

sta raputbie Coryge strutin sl Que b Paasa o ad ceagd Vi epprattnente L1
Salra Vol terso sctae g o del et me tese s roni. d. Reatto, mezannabil
ache el eomplan pugrands S e nadieas Que daogbea e g e bl
s e o escludere che 8 pone e abban cecapato. dmeno o parte, oh stees
ambeie s v b precedenza S e by v quels e dy tigle, shiba
segurtnnottolog s adattative <imih

Secatolineaifline Panpontanz g el vmvenione ate conprusta el gl b
Stepbenac oo gevaviieti conown poomelave du S o 3 e tave, tyes el
b eong Lot he QU Vellake oo ha e mleticre penas e o nilerie wedoa ety
LU b Sue astine d Phocene modie 2 cLondooan t ) mado = oo
lbacc v Voafrenea d A tie toe Foses ot b

MG Fopno

Dipnpene di S e dotl 1o
Copcvrsitd doghe Sund o d e

Ve badpva Codano 3710078 Toa e

A M
Dpatecnonte di Bookeaa Veoond,

Vi

I Comane - DOORME 23
Mote RBopeadd b Senn - Mt o
Vor oy 3o PR T e

B Ssia,

Ditpartreat: de Sercnss Covbageche o Paleontodoge b,
Litiversitd de beren

Cora - Eoode FIVE G 50 HH000 F e

RETERINCTS

Aczamntt A 1 Belegenese e bk Ses sz b Sioeee Falacsstog: T
o4 I

Azzavore AL YO Villaltaneh i conrelgtions based on e Mammads. Giara. Geol | 38
Lian

Nezarwtn A DT The Vil Toachian sage n 1k sml the Plio-Pleitocens. Boonbiry
Caota Goonl 461 9

Accas oA vy ) Wil en Guae Gl B B

AZZA 00 A DEGIL G Te o ARG ToRe D98 Iabe ol e st g b
di tnbonees of terresral manmohar fasoas e flaly booo the Phcoenes b0 the £ oaly
Mt Pleetr-ne Geogr Brs Dioan Oeatern S X

Beatone MOIRBE Resn tosaab e Roveersote ael teantone ol Dusima {a € o
o) AL R A Tomin L 07308

Borrto M, B8Ob. Reaai foasile df Risecereatte ael terrtians & Dosipe. (20 Con
cazronity At R AL S T 183 3

Beary cccavee AR PV Loprnecmy and pabeoccalogy o th Phe PLoistoce e vertet e

SobLoe ke ROl Ko M Conap 20 C Bl dde 80 S9N

o

B <im0 0 Suds ol the early Vil chan of Vitbdronea d7 A amd Ching

Rind Feo A Doy s i1

Hig o A 1970 Ve coaan oneho typ e tenehbn of Vo laten A te tllyg
Probminary Netr ¢ G207 04

BErZ. AL MouHAt o Hern weson JH &1 weoas BT The Aol el Bauns
an a-~embbis ol sl cortebrote Trom e Vinberroechian S ey Villafioa o

dUAst [taly Girorn Greol 353

BoaN P& Forneo MG 9980 Fiteetratipsahe I Cavnine 1 b Revisiene el
Yallatranchimn vl e tpe dE Villdranei O At 1EOwtesmens. On pieac)

Bone A & AL 0 Dogho 60 Ast™ da La G atts Geoologees d Tl allcod e 8 1RUAD 2n
Sty Gend lt

By A 2Cy R 17 Noteadlwtoativs 110t Geolovrea Aitali Toglig - 70
Azge Alesoiiy Jaed  Sery Goot R

Borsce, ELCRED Moarar o ser dos macharss ot 2o donts do Mot Lot it Maosauth
tromsen freat o 1némont. Mo RN S0 Lo, 24 160176

Bt B 1820 Note e des denits du Gaand Moot donte onvee s en Preonoat of sur des
rschntes et et fesales peises dans Benac de oadlle de Cadibeans proctie Sacone
Mo ROAG S T 27 3104

Boeson LIRS {Comumcnzicae &0 riteosan. s de on fomore Je Paocbedenes o vl
Ardina A Moan ROAC S Tooan 9 XXXV XXXV

BoaseN |10 Cotalopure pesrrs 0 Mucs JH o Noteddl 1T A fome de
Junn i 7D

CoRrRARD FOF rne MG & R B 980 & struavens pe hamny . FH00 s alieeen.
phie plowsta e v el ar s corrsporadoar o oheve colle Langhe, 4o Monl ara ©
defla Collina Tanpes: Tn. Conmbuts pes la realizzazsone detls Coata Nootettonica
taiia, CONC R Popeno Faahzzato Gecdiamies, Granaing, Napols VS 388

CArR ke b OANG MG & VALPRERA o U8 Fudi oy on Nocilenn Tialy CGoidebonk
September " oth Tiedmiont: Asti arca 16G CF %I04 Pro Ouaternary claoinen snthe
northern henpephicre Dot cssion Septaher IR 198 Froae Hals, Muse i o
Sinchetto Torms

Covar G OIRG yer Wi ent dents beopen o M ostedea s Anay Mo Tt Na
s - 40 41

DEALEsSSAY G MY Sopre cbuaray endr G o b Pliceome T Pemomt AR
Ac S T B0 e

U3 Mor e ey MG ERGH D epo e quatenaine dan. Bvalloe du Fo Bl o Gdon b
1

Fo D& GROT O (1991} T Flioccne md Plostocens assemblapos of contimentil
mothesoon Haly N curvey HQuetcroarin A 157150

P M Ma Al &Sata b 1Y Sooch e cbene (Mamanal R g
chth vt Poeep v Fectecs o v £ S o i b orr 1800
Falacettcpr Tty Br 2315

Tearboavnis Bo& boetvos Lo 120 Comtebate alle sonoscenze palbeabe e
sedracutoloache D Vil anchaan e G Geol 23563 7

Prareavmra BB o ard MAarcut 000 1) & Boonatan 1o 1970 Rieen e cabpiaticic
sedimentalogiche o palinologehe sul Vldra biane ipe Chosn Geol, 3o 700 241

GARERT P 1967 1w phvioee occidentales di PO ¢t o puedmonts. Gap, §3

CGATATEE B I8SK C o i cestestan teealb del Brooeente Momc R AC S Toone 2
17 08



98

Guerie C 1975 Uane nouvelle éspies e rhinoceros (Mammsnba, Porisaonlictvlad
Vishette (Hante Darve France) otdan diatess pisements du Vilsfeanchien miceiens
curepe: Brerakaiy peanvaati o spoDocum Lub. GOol Fae Sei Lyon 1920 150

GuERIN C 198G Los chinoccres (Mammadia, Porissodeetvla) au Mineeae werininal
Pleistocine supéricn vn Voyvops occidentale - Compaion aeee les cepéces acluelles
Dacun Lals Geok Fac, Sev Ly, 79 1-3- 118y

Hanson C B 1980, Fluvial Laphopomie processes: maodeds vnd exporiments
o Behrensineyer A K e THEAP Eds. Fossibin the Making - Vertebrate Tapheoaomy
and Pidecovatay. Univ Chago Pre s 156-181

Heszreer ) 1907, Nouvelles deosvectes de Mammiferes dung bes sedient- Tl
lacwstres de Villatrane 1 d' At Coll ot dn© N RS (Pare 611 juin 1966), CNLRS .
Boris 165 633 6340

Magres B 19, Introduzione alle studiy del Villidraneliaoo nelk Valle Padan:, Riv 1t
I'al. Strar.. 55. 1 47-71

Micstaux 3., 1970 1o Rongers (Arvicolides, Murides ot Glrsdess 3 b focalite Arondells
i Vitlafranca & Ast (Mabic). Palucontogy ttal., 2, 36: 67-80

TaMraLont 1 103 Sopra uleunt lugm silicizziats del Promaonte. Boll, Sac Goeol 10, 200 %
RERILSE S

PAFEIO T I¥6D Coupes o loness PApenaus, des Bondkode B Mastitersmee a b Vallée du
Po diegsos Livonioe jusqu's Nive, Bull See, Geol Tr» 19, 2393

Faggre Lo 180, Note sy bes subdivisoas o Vo potran stablie e b Lo
tertinnes de PApeamn septeotrional. Ball Sce. Gaal fy, 2000 100277

Pavia G 000 Rest di s wvenrescss o Hop ad wlfintd pliceeniche acl
Villdeanctnano inlerine dedla Cava Asboschie {Villif=anca S A, Mem Sue, Geod,
I, 9287176,

Prot A PUO1S96. Flor fowsle dell’ Astigraao. Riv. 11 Fall, 203, 139158

Prrrucor Fo& TAGLIAVING S 1968, Consuleiavioni gecmesfolostche sub seirore
oceslentale del bacine tuviobwustie villulranchinnoe dy Villabnases d' AsG. L Ateaco
Purmuonse, 4; 32,

Ruregeyes .. 1868 Versuch cinut patoihchen Gesetuebre dee Rinde
Benehungen 7o den Wisderhaneyn i Allgemceinen Neuw, Denk Alg. §
Nut .2 23175

Roresn ver Lo 189S Dhe Rinster doy Tation Fpocn Abh Schweite, B Ges v 20008

Sercocb IBB Nuave speces fesal di Mollieahy bicvsn o teresto o fPremonte. AL R
Ave 8o Potinn, 1000

Sacece 1 IBRN. Favmy malacolngies Jolls athovw phicscmche del Piomionte, M R
Ace 8¢ Torino, 2037169 204,

Sacen FLIRR9 1860, T Bacino Terzians ¢ Quaternnse ded Piemonte. Mimo: 037,

Sacoo FoIBIS. ) Rlupecerin de Dusmo (Rluwceesses ctiecns Fale v astersss Sace )
Arch woblse Nat [y 60 30

Sacco F 108 Les ctages v len e e Bassin Tertiaire do Tiemomt Ball Sue Geod

Fr. Paris. 4, 393916,

o b 19060 Rean fossih b Rinocrmonti dell Avtians. Mens ICACe S Torinns, 06

10s-11n

SAcCu 11922 Fupln 69 At sl lla Cinta Geologicn 3 ladicdly suabs 1 100000, L sl
R UIf. Geol. It

Seba Bo& Forteeis Mo, 1M The thisoveroses of Tenna Fa Prict {eirly Middle
Pleptocene, Southeon Ihidyy Palseontogr bud 8 1§7.1709,,

$in serngn
wertz G

Sar

490

Savage DE & Curos GH 1970 The Villalranchian Stage-Age snd 1t Radiomstiw
Dating. Gel Suv. Ame, Spee, Fup 124: 200 083

Sisponsa B IRS ] Outcogralia di un Mastorlants Apgustidente. Mem. R Ace s Tonna
11265

Teic G, 1971 Gastrope
Unte Lyon HS. 179

VERGRAUD-GIAZZING C., 1970, Les Amplibens fossiles du gisement d"Arandeliy
Palacontoge. Wil 2, 564768

Voo » MR 1969 Taphonomy and population dynamies of the Pliveene veriebrate
fauna, Knox Country, Nebeaska Conttb Geal, Spes Pape, L Wyommg Univ Pross
(&)

Zoaranoe P 19138 Elctanti fassil del Picmonte . Palieontogs Tl 15121 188

conuinentiiux Netw di Bassin Rhodanien. Doc Litb




VAL TRIVERSAsGEOLOGICAL MAP (§

" 'MARIA GABRIELLAFORNO = 4
kR

MIDDLE-UPPER PLEISH
and HOLOCENE

L kS 22
. L\\

R \Y

AR Y

)
S Be
Bl o

—

LOWER PLEISTO

MIDDLE PLIOCENE:

|
|
CT Valmarrone (260 m) R. di Maretto (180 m)
T. Triversa (175 m}

C. Melona (190m) C. Bottalero (255 m}

|
\
i
‘ Cascinetta

240 m 180m 260 m 250m 257 m

'
| -
| |

a a a




8 s % A NS ANL VNS

MIDDLE-UPPER PLEISTOCENE
and HOLOCENE

LOWER PLEISTOCENE?

MIDDLE PLIOCENE

sibvnalnhei it

257 m

\

o0

*

* p om

Fluvial silty-sands or gravels.
i sabbioso-siltosi o ghiaiasi fluviali

Cords
€

Unita di Maretto. Unstratified fluvial
clayey-silts rich in carbonatic concretions:

a) outcrops; b) interpolations.

Sedimerui fluvial siltoso-argillost non
stratificati ricchi di concrezioni carbonariche:
a) affioramenn; b) aree di interpolazione.

Unita di C. Gherba. Trough cross bedded
fluvial sands: a) outcrops: b) interpolations.
Sedimenti subbiosi flurviali con stratificazione
incrociaia concava: a) affioramenti; b) aree di

interpolazione.

Unita di San Martino. Deltaic plain

planar laminated silts, with leaf moulds, tree

trunks and branch remains, vegetal fragments

and land molluscs, aiternating with cross laminated
sands: a) outcrops: b) interpolations.

Sedimenti di pianura delfizia costituiti da alternanze di
silt con laminazione piano-parallela, ricchi di impronte
di foglie, frammenti di tronchi e rami, frustoli vegeiali
e molluschi continentali, e di sabbie con laminazione
incrocigta: a) affioramenti; b) aree di interpolazione.

Unita di Ferrere. Trough cross bedded delta
front sands with tree trunks and branch
remains and infrequent fragments of marine
molluscs: a) outcrops; b) interpolations.
Sedimenti sabbiosi di fronte deltizio con
straificazione incrociata concava confenenti
resti di tronchi e rami e rari frammendi di
molluschi marint- a) affioramenti; b) aree di
interpolazione.

Sabbie di Asti (p.p.). Plana: bedded marine sands rich
in marine molluscs: a) outcrops; b) interpolations.
Sedimenti sabbiosi marini a stratificazione
piano-parallela con frequenti molluschi marini:

aj affioramenti; b} arce di interpolazione.

Rhinoceros remains. Resii di rinoceronte:
Stephanorhinus jeanvireti (GUERIN).

Marine molluscs. Mofluschi marini.
Land molluscs. Moliuschi continentali.
Leaf moulds. Impronte di foglie.

Plant remains: tree truaks, branches and
vegetal fragments. Resti vegetali: tronchi,
rami e frustoli.

\,/ Cross section, Traccia del profilo.

Cross section of the Val Triversa through the rhinoceros site. The succession of Villafranchian
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