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Reprinted synthesis of two preceding works published 
in the «Atti dell'Accademia dei Fisiocritici» Sez. Agr. - Ser. 
II - VoI. X - Siena, 1963: «Resti di Rhinoceros (Dicerorhi­
nus) etruscus rinvenuti nel Pliocene del senese» e «Prove 
paleontologiche della pliocenicità della formazione argil­
losa in cui sono stati rinvenuti resti di Rhinoceros etruscus 
nel Senese». 



We are reprinting in synthesis the content oi two preceding 
warks with the vie:w al acquainting a larger l1umber of readers 
with their sub ject-matter, and are presenting the new text in 
English far the benefìt of foreign readers. 

The finding of remains of Rhinoceros etruscus in a clayey 
lormation which positively belongs to the PliDcene is a paleon­
tological event that well deserves the attention cf all the scient­
ists fOngaged in the study of fossi! mammals. It offers us the 
Dpr;:ortunity to demonstrate once again the incansistency DI 
certain opinians and prejudices cancerning the identificatian af 
fossi! remains af Rhinoceros etruscus anld the assignment of the 
ground in which they lay to the Pliocene. 

The true description and cZear illustratian af the fossils (1) 
lead to the unquestial1able conclusian that those remains of 

(1) AlI cur preceding works have been carried out with the fame 
scientific cautian. We beg to calI our reader's attent;on to the papers pu­
blished from 1960 to 1970: 1) Ancora una nuova specie di «Balaenula plio­
cenica» - Con considerazioni intrO'duttive su alcuni Mistiçeti dei nostri Mu· 
sei (pp. 31, figg. 2, tavv. 4) - 2) Resti di « Gvis palustri~» rinvenuti in 
una gretta nel calcare cavernoso di Monte MaggiO' (Senese) (pp. 28, 
figg. 5, tavv. 3) - 3) Resti di Mammiferi rinvenuti nel territorio sene.e 
e sue adiacenze (pp. 32, figg. 4, tavv. 2) - 4) Resto di « MegacerO's » 
rinvenuto nel Senese (pp. 20, figg. 2, tav. 1 a colori) - 5) Anche iZ 
« Rhinoceros megarhinus» nel Pliocene dei dintorni di Siena (pp. 27, 
fig. l, tavv. 3) - 6) L'Ippopotamo (Hippopotamus amphibius varo major) 
di Poggio ai Venti (Massa Marittima) (pp. 71, figg. 13, tavv. 6) - 7) Resti 
di Ippopotami provenienti dalla zona di Chiusi (pp. 32, figg. 4, tavv. 3) -
8) Ancora sulla valutazione sii'tematica del Grande Ippopotamo (Hippo­
potamus amphibiu~ varo major) (pp. 40) - 9) Pollini di tipo arsaico 
rinvenuti nel bacino lacustre di Poggio ai Venti (Massa Marittima), già 
depositario di resti di Hippopctamus major - Qualche considerazione 
sul Villafranchiano (PP. 31, figg. 2, tavv. 2) - lO) Densa malacofauna 
pliocenica particolarmente oligotipica in strati litorali salmastri della 
zona nordica di Siena (pp. 14, fig. 1, tavv. 2). The,e works, respecfively 
documented with rich bibliographies, tcgether with those on Rhinoceros 
etruscus formerly mentioned, are now in the «Atti dell'Accademia dei 
Fisiocritici» O'f Siena. . 
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Rhinoceros etruscus, and the paleontological data deduced 
trom the presence of Molluscs and Foraminifera, firmly establish 
that the clayey sedimentations we are describing are Pliocene. 
There is no room even for the slightest doubt about this geo.. 
chronological evaluation because the remains were found at 
about thirty metres depth from the surface of the local hilly 
ground, fìrmly set in a clayey mass (undoubtedly Pliocene) in 
a striking original posture. ( 1 ) . 

(1) Other significant skeletal remains of the same Rhinoceros etruscu!> 
from Castelnuovo Berardenga are described and illustrated in a forth­
coming work. 



Et. 

FOREWORD 

The remains of fossil rhinoceroses which form the subject­
matter of this study carne to light during the excavations in the 
dayey ground of « I Sodi» near the railway station of Castel­
nuovo Berardenga (Siena). A man digging up day on the south, 
south-west side of the hill at about 70 metres north, north-east 
from the railroad to extract material far the local brick-kiln 
found some fossilized bones. 

The news was given us by Prof. Pietro Omodeo, the Director 
of the Institute of Biology of the University of Siena, and to­
gether with him we at once went to visit the cave. Dott. Pietro 
Passerini, Assistant at the Institute of Geology of Florence, was 
there waiting. Though it was a rainy day we succeeded in iso­
lating plastering and casing the blocks of day in arder to 
carry them away without impairing the organic relics they 
contained. 

These fossil remains were found at 30 metres depth from 
the top surface of the hill, at about 230 metres above sea leveI. 
There, the soil has the typical bluish colour, darker in the lower 
strata, that characterizes the vast dayey extent lying east, 
south-east of Siena. Geologists of the past, for instance Campana, 
Cappellini, De Stefani Carlo, Pantanelli, Lotti and others, and 
E:'ven more recent scientists such as Fossa-Mancini, Sestini etc., 
describe it as marine Pliocene. The Authors of Folio 121 of the 
new Geological Map of Italy (Jacobacci, Malatesta, Martelli) also 
8ssign that region to the Pliocene (L39], from page 51 onwards). 

We wish to point aut again that in consequence of the conti­
nuous excavations the structure of the ground now under study 
is deeply changed, as can easily be seen by comparing the 
topographical map of some years ago with the actual. During 
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these 1ast six month~, that is, about four years after the finding 
of our remains, the south side of that hilly region has gradually 
been t1attened right down to the railway station for an extent 
cf about 150 metres from the rail road and of about 300 metres 
in the parallei direction. On the spot where the fossiis were found 
now lies a pond (1) which is mentioned in folio 121 of the new 
topcgraphicai map of ItaIy. This practically means that during 
these last five years several million cubie metres of day have 
been removed fcr the Iocai brick-kiln (Fig. 1 and fig. 2). 

The fossil remains found this time awake the greatest inte­
rest and attention because the parts that first carne to Iight and 
the position in which they lay did not at first suggest any reliabie 
identification, nor reference to any particuiar marine or 1and 
.-.pecies. In the Sienese Pliocene formations many different kinds 
of Cetaceans have been found (Balaena, Balaenula, Balaenotus, 
etc.) as well as Unguiates (Bos, Cervus, Rhinoceros etc.) and 
Proboscideans (Mastodon, Elephas, etc.), and cther mamma1s. 
This is why we were so anxious to set to work to free the new 
shattered remains from the day in which they Iay buried and 
study them to estabIish which of the above mentioned species, 
or any other species of the mammalian fauna, they be10nged to. 

Once the remains were properly put together - even the 
~mallest fragments - their essentiai osteomorphoIogicai cha­
racteristics became manifest, and were so evident that we couId 
ascertain that they were not the bones of a marine species and 
al so establish the right orientation for their identification. 

During these Iast years we visited many times in su c­
cession the PaIeontoiogicai Museums of Turin, Bologna and 
Florence to study similar materiai far comparison and have 
al so consulted generaI and specific papers beionging to the librar­
ies of the Institutes of GeoIogy annexed to those Museums. 
Finally, we reached the condusion that our fossii remains 
positively belung to Rhinoceros (Dicerorhinus) etruscus Fale. 

The unusuai finding of remains of such mammai species in 
a ground generally described as beionging to the Pliocene advised 
the study of the many marine fossil molluscs found in the same 
formation, and also the micro-paIeontoiogicai ana1ysis of sam-

(1) Lack of water from the underground (springs) and on the sur­
face (streams and rivers) made the collection of rain water in artifìcial 
basins necessary far the brick·kiln. 

j Z 22M 
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Fig. 1 - The ccmpact clayey formation in which the remains of Rhinoceros 
etruscus were found (December 1958). On the Ieft is the wooden frame 
containing I.he second blcck of clay with the organic relics, carefully 
piastered and packed. 

Fig. 2 - The pond created by the excavations (September 1963). The white 
circiet on the Ieft approximateIy marks the originaI Iocation of the 
stratum of eIay seen in fig. 1. 
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ples of the same elayey formation in arder to confirm the 
stratigraphic evalutation (1) here above stated. The results 
confirmed that elayey ground as belonging to the Pliocene. 

We wish to elose this brief preface with a word of thanks 
and gratitude to Prof. Malaroda, Prof. Selli and Prof. Merla (Di­
rectars of the Institutes of Geology we visited) for their kindness 
and for having so generously placed at aur disposal books and 
fossil material for comparison. Thanks also to Prof. Vialli and 
Prof. Azzaroli, respectively the holders of the Chairs O'f Paleon­
tology of the Universities O'f Bologna and of Florence. Our 
warmest thanks also to Prof. Omodeo, mentioned above, for 
having enabled us to gather the fossi! remains we are now 
describing. 

DESCRIPT.lON OF TRE BONES 

Before describing the osteological and osteometrical cha­

racteristics of the main fossil remains, we wish to point out 

that they alI show great consistency as the result of the depth 

at which they lay. Their colour is iron-grey with touches of 

yelloweven in the deeper layers of the tissues (2). 

It is a miraele that the materia l we have gathered escaped 

destruction by the machinery used to dig up elay. We have 

almost alI the bones of the front left foot and many fragments 

of long bones but some are almost shapeless, deteriorated to 

such an extent that they are diflicult to define. 

(1) Contemporary paleontologists generally assign Rhinoceros etru­
SCU!i to the upper Villafranchian, which corresponds to the lower 
Pleistocene. Earlier Authors such as Cortesi, Issel, De Stefani, Ugolini, 
etc. assigned the remains of this rhincceros to the Italian Pliocene. 
Even the rhinoceroses found in the lower Valdarno, now assigned by 
Azzaroli to the melgarhinus species, were at first described as belonging 
to the etruscus. 

(2) The fossiI remains here described differ in colour and consist­
ency from those of Rhinoceros etruscus of the Paleontological Museum 
cf Florence. The latter, in fact, still show the porosity of bones in 
generaI and are yellowish. These differences are no doubt due to the 
characteristics of the ground in which fossilization developed. 
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FRAGMENTS OF LONG BONES 

The humerus (PIate I, figs. 1 and 2). 

We are presenting two fragments of the right humerus. One 
stilI shows part of the articuIar surface joining the head, and 
the part of the neck that separates the head from the body at 
the base of the posterior face. The other fragment, which is the 
Iarger, presents aIso much of the articuIar surface of the 
lroc.hlea, a1tached to a small part of diaphysis. 

The maximum diameter of this distaI extremity in corre­
spondence of the inner condyIe is mm 74,5, that is, just half 
a millimetre Iarger than that of the humerus of Rhinoceros 
etruscus from Leffe ([ 63], page 27). 

The radius. 

OnIy a few spoiIed fragments have come to light. The inner 
DrticuIar cavity of the proximaI epiphysis of the Ieft radius is 
recognizabIe in one of them. 

THE CARPA L REGION (PIate I, fig. 3) 

The scafoid (naviculare). (PIate II, figs. 1 - 2 and for compa­
r~son figs. 5 - 6). 

This carpal bone is incomplete; the Iower (distaI) part in 
correspondence to the articular facets with the trapezoid and 
with the os magnum is missing. The upper face instead is 
aImost complete and the Iarge articular concavity for the radius 
is still clearly visibIe; it continues down aImost all the Iength 
of the external face, which is markedIy rugose, and aIso down 
the internaI face characterized by a deep groove and by the 
articular surface for the semilunar. 

The dimensions are approximateIy the same as those of the 
scafoid of Rhinoceros etruscus from Leffe and Poggio al Pero ( 1). 

(1) The remains cf Rhinoceros etruscus from Poggio al Pero (upper 
Valdarno) are now in the Paleontological Museum of the University 
of Florence. 
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In all the comparative tables, CB, Le, PP stand respectively far 
the fossils of Castelnuovo Berardenga, Leffe and Poggio al Pero: 

I CB I Le I, 
pp 

Maximum length mm 76,0 75,0 78,0 

Width of the articular sur-
face with the radius )} 42,4 43,0 43,0 

Length af the same arti-

I cular surface )} 44,0 44,0 44,5 

The s6milunar (lunatum). (Plate II, fig. 3 and for comparison 
fig. 7). 

The Iower postericr side of this carpal bone is missing; 
only a few little bits of the articular surfaces for the os magnum 
and the unciform are in a fairly good state. The inner extremity 
(in contact with the scafoid) of the articular surface with the 
radius is al so missing. 

In spite of these mutilations the generaI conformaticn of 
this bone and its dimensions (measurable or simply traceable) 
show its similarity to the semilunar of the rhinoceroses from 
Leffe and Poggio al Pero. The minimum width, measured in 
front, is a]most the same for the three fragments, that is, CB -
mm 27,5; Le - mm 27; PP - mm 28. 

The trapezoid (trapezoides). (Plate II, fig. 4 and far compa­
rison fig. 8). 

This carpal bone is the most complete of all the samples 
we have found. The distaI and proximal faces (typically con­
cave and articulated respectively with the second metacarpus 
and with the scafoid), the middle and internaI faces, the dorsal 
and the palmar, present characteristics and dimensions which 
ccrrespond to those of the trapezoid of Rhinoceros etruscus from 
Leffe (1). No other data can be compared because the trapezoid 
of RhùlOCEros etruscus from Poggio al Pero is missing. 

(1) As a comparison for the determination of the fossil remains 
we are describing. we have kept to the illustrat:cns and measurements 
presented in Vialli's work [63]. We have therefore indirectly availed 
aurselves of the comparative measurements presented by the sa me 
Author for other fossil rhinoceroses, as for instance those of Saint­
Vallierc, Tegelen, Senèze, etc. 
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Here are some D'f the most important dimensions: 

l CB Le pp 

An tero-posterior diameter mm 35,5 38,0 --
Transverse diameter » 26,0 25,5 --

I 
Anterior height » 34,0 I 34,0 --

The us magnum (Plate II, figs 9 - lO and for comparison 
13 - 14). 

Even this carpal bone is incomplete; the termin:al and the 

lower parts of the apophysis of the lower posterior face (at 

the level of the articular face with the second metacarpus) are 

missing and the inferior margin of the anterior face is spoiled. 

The osteological characteristics of the articular faces with 

the II metacarpus (the inferior), with the semilunar (the su­

perior), with the unciform (the external-Iateral), with the tra­

pezoid (the internal-Iateral) and also the osteometrical data show 

great simiIarity to the corresponding characteristics of the os 

magnum (capitato) of the rhinoceroses of Leffe and of Poggio 

al Pero. 

Here are the most important dimensions: 

(1) I CB Le pp 

Max:mum length of the 
anterior face mm 45,0 45,0 46,5 

Maximum height of the 
same face » 27,5 28,0 28,0 

Maximum height measured 
from inside » (52-) 53,0 53,0 

(1) The number in brackets is approximate because, as said above, 
the spoiled margin of the inferior face does not consent the exact 
evaluation of the os magnum. 
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The unciform (uncinatum). (Plate II, fig. 11 and for compa­
rison fig. 15). 

The extremity of the apophysis of the posterior face, the 
articular surface with the IV metacarpus and consequently the 
inferior margin of the anterior face of this bone are missing; 
the height therefore cannot be measured. The conformation and 
the dimensions of the integraI part are in agreement with 
those of the homologues from Leffe and Poggio al Pero. 

Here are some of the most important measurements: 

CB Le pp 

Transven:e diameter of the 
anterior face mm 54,5 55,0 53,5 

Lenght of the articular 
face with the pyramidal, 
taken transversally » 37,0 38,0 38,5 

Width ofl the articular facet 
with the semilunar » 26,5 24,0 26,5 

To complete the comparison we wish to point out that, in 
the same succession, the measurements of the unciform of 
Rhinoceros etruscus from Saint-Vallier 1268 are the following: 
mm57, mm 36, mm 29 ([641, page 156). 

This demcnstrates that even older fossils which have already 
been determined and positively assigned to Rhinoceros etruscus 
show certain slight osteometrical differences like those in the 
table here above. As said elsewhere, such differences are but 
the normal variations almost always found in the frame of 
ìndividuals of different strength and height. 

A first conclusion can now be drawn. The osteological and 
Gsteometrical characteristics of the carpa l bones we have briefly 
described are undoubtedly those of bones of Rhinoceros etruscus. 
This statement is true not only because such bones are similar to 
the corresponding skeletal parts of Rhinoceros etruscus but above 
all because they differ in shape and size from the homologues 
of Rhinoceros megarhinus and of Rhinoceros mercki. 
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TRE METACARPAL REGION (PIate I, fig. 3) 

III Metacarpus (PIate IÌI, fig. 1 and for comparisoh fig. 4). 

This metacarpaI bone, Mc III, often called middIe meta­
carpus, is aImost complete: onIya piece of the posterior (intern­
al) extremity of the epiphysis and a few marginaI fragments of 
the diaphysis are missing; the posterior side of the distaI extrem­
ity of the epiphysis is sIightIy spoiIed. The generaI conformation 
and size, however, make it easily recognizab1c; in faet, in agree­
ment with Viret's indications (l64J, page 156) confirmed by 
Vialli (l63J, page 34) it is rather long, narrow, markedIy fIat 
on the antero-posterior side and the osteometricaI characteri­
stics are simiIar to those of the homoIogues of Rhinoceros 
etruscus. 

In this bo ne in particuIar, it is easy to see that the articuIar 
face with the os magnum is small and Ieaves room far the 
articuIar facet with the unciform in the proximaI epiphysis 
which is consequentIy but sIightIy bent outwards. We are pro­
ducing a comparative tabIe with the dimensions of the above 
mentioned facets taken on the anterior edge of the articuIar 
extremity of t4e bone, from Ieft to right (first the fiacet with the 
unciformand then the facet with the os magnum), respectiveIy 
U and M. 

U M 

Rhinoceros etruscus from Castelnuovo 
Berardenga mm 20,S 35,5 

Rhinoceros etruscus from Leffe )} 20,0 33,0 

Rhinoceros etruscus from Poggio al 
Pero )} 20,S 35,0 

Rhinoceros megarhinus from Monto-
poli )} 22,1 46,0 

Rhinoceros mercki from Taubach )} 23,0 45,0 

In our bone the reIation U/M is approximately mm 0,58, 
which corresponds more or Iess to the same reIation in the 
metacarpal bones from Leffe (0,60) and from Poggio al Pero 
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(0,58) and is far superior to the same relation found in homo­
logues of Rhinoceros megarhinus and Df Rhinoceros mercki (1). 

lt seems superfluous here to indulge in the description of 
cther particular osteological details since they have already been 
described by many Authors and are plainly visible in the fossil 
remains in the Paleontological Museums of the Universities Df 
Bologna and Florence. We are giving a table of comparative 
measurements (in millimetres) relative tD some fossils. The fossil 
remains of Rhinoceros etruscus from Castelnuovo Berardenga. 
Leffe, Poggio al Pero and Saint-Vallier 186 are respectively 
marked 1- 2 - 3 - 4; the remains Df Rhinoceros megl:1rhinus from 
Montopoli and Mcntepellier respectively 5.-6 and the remains òf 
Rhincceros mercki from Taubach and Phoben 7-8 ([63], page 
34 - [63], page 157). 

The II metacarpus (Plate III, figs 2 - 3 and for comparison 
figs. 5 - 6). 

Though some of the parts Df this metacarpal bone are 
slightly spoiled its generaI configuration and consequentIy the 
osteological characteristics are unimpaired. 

Rhinoceros Rh. Rh. 
etruscu; megarh. mercki 

----
l 2 3 4 5 6 7 8 
-- -- - -- -- -- ----

Total Jength mm 220 189 219 220 233 223 206 219 

Transverse diameter in 
the mlddle of the dia-
physis » 49,5 45,5 ~O,O 52,0 61,5 65,2 57,0 64,0 

Antero-posterior dia me-
ter in the middle of 

18,11 23 ,5 the diaphysis » 21,5 18,0 20,2 - 23,5 23,0 

Transverse diameter of 
the distaI epiphysis » 45,0 46,0 45,0 47,01 55,0 57,0 57,0 62,0 

(1 )The V 1M index for Rhinclceros etruscus has almost the same 
vaIue, otherwise it is higher than 0,60; for Rhinoceros megarhinus and 
Rhinoceros mercki the said index is aImost the same, or Iower than 
0,50 ([63], page 35). 
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It is slender, light, the epiphysis moderately developed but 
can easily be distinguished from the homologues of Rhinoceros 
megarhinus and of Rhinoceros mercki because thc latter are 
shorter, more robust and have stronger extremities ([63], page 
34). 

In the proximal epiphysis the articular facet with the tra­
pezoid is rather small; in the distaI epiphysis the trochlea is 
2symmetrical and markedly bent outwards. This osteological 
characteristic is noticeable in all the remains of Rhinoceros 
etruscus from Leffe, Poggio al Pero and Saini-Vallier 212. Viret 
and Vialli affirm that it is a specific character of the species 
(f 641, page 159). 

We are completing this brief description with a comparative 
table of the measurements (as usual, in millimetres) of the II 
metacarpus of several rhinoceros remains. The samples of 
Rhinoceros etruscus from Castelnuovo Berardenga, Leffe, Pog­
gio al Pero and Saint-Vallier 212 are marked respectively 1-2-
J - 4; the samples of Rhinoceros meg1arhinus from Montopoli and 
those of Rhinoceros mercki from Taubach respectively 5 and 
6 (l). 

Rhinoceros etruscus Rhin. Rhin. 
me!g. mercki 
--

l 2 3 4 5 6 
-------------

Total length mm 177 168 165 184 207 196 

Diameter of the proxim-
al epiphysis » 43 42 45 43 49 54 

Anterc-posterior diame-
ter of the distaI epi-
physis (trochlea) » 36 37 37 39 45 49 

(1) We wish to point out that the length of the II metacarpus is 
not a reliable element for the differentiation of the many species of 
rhinoceroses ([63], page 34). 
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A simple comparison between the main osteologicai data 

Ieads to the conclusion that the II metacarpus here above 

described is to be assigned to Rhinoceros etruscus. 

THE DIGITA L REGION 

The phalange (Plate II, fig. 12 and for comparison fig. 16). 

OE all the bones of the digitaI regio n we have only found 

the first phalange of the fourth toe of the Ieft foot. Its shape 

is characteristic as the proximai articular facet is hollow and 

markedly ben t from right to left, the outline is subcircular 

and the distaI articular facet is sIightly concave with an antero­

posterior-upward movement. The maximum externaI-anterior 

height is 35 mm, that is, almost the same as that of the homo­

lcgous bone of the fossiI remains from Leffe (L63J, page 37 

and 38). The generaI conformation and dimensions are more or 

Iess those of the same phalange of the rhinoceros of Poggio al 

Pero, now in the Paleontoiogicai Museum of Florence (as said 

above) which served as a controi for the determination of 

the digitaI bone we are now describing. 

We can now formulate some finai conclusions: the osteo­

logicai and osteometrical characteristics of all the bones here 

described advise us to assign them, without exceptions, to 

Rhinc:::eros (Dicercrhinus) etruscus Falc. (1). 

(1) We wish ta add that the fassil banes (bath carpal and meta­
carpal) faund by us and here described are recarded in the list af 
thase skeletal parts cf fossil remains which are recamended far a 
reliable astealagical diagnaois. In fact, accarding ta Viret and ather 
Authors specialized in the study af fassil mammals, the camparative 
studies of the «hands)} and «feet)} af rhinccerases have cantributed 
much to the prablems af taxonamÌcal differentiatian between the 
several species of Pliacene and Pleistacene rhinacerases ([63], page 29). 
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PALEONTOLOGICAL DEMONSTRATIONS 

In this part of our work we want to demonstrate that the 
ground in which the fossil remains here described were found 
is marine Pliocene. 

Though certain formations in other parts of Italy, and of 
Tuscany in particular, at first considered as Pliocene were 
later on assigned to the Calabrian we insist again upon the 
fact that there are no reasons whatever to assign this ground 
to the Calabrian (folio 121 of the Geological Map of Italy). 

This alternative is to be excluded because the clayey 
formation we are describing does not contain Cyprina islandica, 
that is, the fossil that together with other «cold species)} 
characterizes the Calabrian, and also because severa l species 
belonging exclusively to the Pliocene, or extremely diffused 
in that age, are instead present. 

TRE MACROFAUNA (Plates IV and V) 

Here is a list of the species of molluscs found in the 
superficial as well as in the deep strata of the Sienese clayey 
formation during our investigations, which were most frequent 
in the year 1963 (1). 

Dentalium sexangulum Schrot. 
Arca diluvii Lamk. 
Limopsis aurÌta Brocchi 
Amussium cristatum Bronn 
Pecten bipartitus Foresti 
Clamys inflexa Poli 
Clamys angelonii Menegh. 
Pvcnodonta cochlear Poli. 

. varo navicularis Brocchi 
Chama gryphoides Lamk. 
Venus multilamella Lamk. 
Architectonica millegranum Lamk. 

(1) We do not mean to say that alI the moIIuscs eXIstmg in the 
formation here described are comprised in this listo Some may ha ve 
escaped attention in spite of our care and others may stilI be found 
in future excavations. We only wish to point out that some species of 
thin shelled gasteropods and of lamellibranchia of different sizes, which 
were certainly different from those we succeeded in gathering, were 
so firmly set that they could not be extracted without risking complete 
destruction. 
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Architectonica monilifera Bronn 
Arclzitectonica pseudoperspecta Brocchi 
ArchitectG'nica semisquamosa Bronn 
Natìca raropunctata Lamk. (1) 
Polynices catena Da Coste 
Turritella communis Risso 
Turritella subangulata Brocchi 
TurritelZa tornata Brocchi 
Vermetus intortus Lamk. 
Vermetus arenarius Linn. 
Sveltia lyrata Brocchi 
Chenepus uttingerianus Risso 
Fusus longiroster Brocchi 
Admete (Bonellitia) bonelli Bellardi 
Admete (Bonellitia) serrata Bronn, 
Brocchina mitraeformis Brocchi 
Charonia appenninica Sassi 
Cymatium (Lampusia) affine Desh. 
Pyrene (Mitrella) subulata Brocchi 
Pyrene (Mitrella) nassoides Grat. 
Nassa (Amyclina) italica Mayer 
Euthria cornea Linn. 
Eocypraea (Apiocypraea) pyrula Lamk. 
Pleurotomella calliope Brocchi. 
Turris rotata Brocchi 
Turris turri/era Nyst 
Bathyto:ma cataphracta Brocchi 
Pseudotoma bonellii Bellardi 
Turricula dimidiata Brocchi 
Cìavatula interrupta Brocchi 
Turricula allionii Bellardi 

DESCRIPTIVE SYNTHESIS OF PART OF THE MACROFAUNA 

As said in the preface to this work, we are giving a synthetic 
description cf some of the most significant, or diffuse, Pliocene 
species: 

Dentalium sexangulatum Schrot. 

Plate IV, fig, A. 

1814 Dentalium sexangulum Linneo ([ 72], pago 262, tav. XiV, fig. 25). 
1876 )} sexangulare Lamk. ([148], pago 262). 
1889)} )} d'Orbigny - ([144], n. 1736). 
1897 )} sexangulum Schrot. ([142], pago 92, tav. VII, figg. 48-54), 
1955 Dentalium sexangulum Schrot. - ([118], pago 51). 
1961 )} sexangulare Lamk. ([140], pago 411). 
1963 )} sexangulum Schrot. ([ 77], pago 19). 

(1) According to Ruggieri's suggestion we have named Natica raro­
punctata the species of Pliocene Natica which was, and still is, usually 
defined as Natica mille'punctata ([ 137], page 23). 

We are pleased to have the opportunity of thanking Chiar.mo Prof. 
Giuliano Rugg~eri, the Director of the Institute of Geology and Paleon­
tology of the University of Palermo, for his precious indications. 
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Distribution: Widely spread in Piedmont and Liguria, and al so in other 
parts of Italy, during the Pliocene. 

Remarks: Certain forms recall Entalis recta which, as Sacco says ([142], 
Val. XXII, page 110, plate X, fig. 3) may easily be mistaken for the 
sexangulum species. 

Architectonica millegranum Lamarck. 

Plate IV, figs. 6a - b 

1814 Trocus canaliculatus Lamk. - ([ 72], pago 359). 
1875 Solarium millegranum Lamk. - ([125J, pago 199). 
1876 » » » - ([148], pago 8). 
1879 » » ([ 92], pago 84). 
1892 » » » ([142], pago 59, tav. II, fig. 18). 
1959 Architectonica millegranum 

Lamk. - ([138J, pago 111). 

Distribution: I/alian Pliocene (LigurIa, TUfcany, etc.). 

Turritella (Haustator) subangulata Brocchi. 

Plate IV, fig. lO. 

1814 Turbo subangulatus n. - ([ 72J, pago 374, tav. VI, fig. 16). 
1876 Turri/ella subangulata Brocchi 
1895 Zaria subangulata Brocchi 
1912 Turritella (Zaria) subangulata 

- ([148], pago 100). 
- ([142], pago 9, tav. I, fig. 30). 

Brocchi - ([ 78], pago 159, tav. XXIV, figg. 
34-36 ). 

1912 Turritella (Zaria) subangulata 
Brocchi - ([ 82], vc1. IX, pago 113, tav. IX, 

fig. 9). 
1955 Turritella (Zaria) subangulata 

Brocchi - ([118J, pago 52). 
1955 Turritella (Zaria) .subangulata 

Brocchi - ([135], pago 144, fig. 53). 
1959 Turritella (Haustator) subangu-

lata Brocchi - ([139], pago 106, tav. XXI, figg. 129 
a - b). 

Distribution: Miocene-Calabrian. Rather diffused in the Italian Pliocene. 

Turritella tornata Brocchi. 

1814 Turbo tornatus n. - ([ 72J, pago 372, tav. VI, fig. 11). 
1889» » Brocchi - ([144J, n. 1903). 
1895 Haustator tornatus Brocchi ([142], pago 24, tav. II, fig. 25). 
1912 Turritella (Haustator) tornata 

Brocchi - ([ 78], pago 164, tav. XXV, figg. 
7-15). 
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1955 Turritella (Haustator) tornata 
Brocchi - ([135], pago 107, fig. 49). 

1955 Turritella (H austator) tornata 
Brocchi - ([118], pago 52). 

1963 }} tornata Brocchi ([ 77], pago 21). 

Distriburion: Present in the Italian Pliocene. (Piedrnont, Tuscany etc.). 

1914 Voluta lyrata n. 
1841 Cancellaria lyrata 
1868 }} » 

1870 }} }} 

1872 }} }} 

1875 
1879 }} }} 

1955 Sveltia }} 

Sveltia lyrata Brocchi. 

Plate IV, figs. 13 - 14. 

Brocchi 
}} 

}} 

Defr. 
Brocchi 

}} 

([ 72], pago 311, tav. III, fig. 6). 
([ 73], pago 55). 
([ 99], pago 28). 

- ([ 67], pago 288). 
([ 85], pag.107, tav. XiII, figg.11a-b; 

12a-b ). 
- ([125], pago 196). 

([ 92], pago 118). 
- ([135], pago 270, fig. 144). 

Distribution: This species first appeared in the Miocene and reached its 
greatest develcprnent in the Pliocene. Found in ItaIy in the Pliocene 
fcrrnations of Piedrnont, Modena, Siena, Pisa, SiciIy, etc. 

Charonia appenninica Sassi. 
Plate IV, figs. 16 - 17. 

1814 Mures reticularis L. var. Brccchi - ([ 72], pago 403). 
1868 Triton a~penninicum Sassi - ([ 99], pago 27). 
1871}} }} » - ([ 67], pago 284). 
1872» » }} ([ 85], pago 65, tav. IX, figg. 7a-b). 
1872» » » ([ 71], pago 219). 
1903 Triton (Sassia) appenninicum 

Sassi - ([ 82], VoI. V, pago 93, tav. IV, figg. 
1 - 2). 

- ([142], pago 37, tav. X, figg. 18-19). 1904 
1953 

}} }} }} 

» » 

» 

}} - ([135], pago 172, fig. 89). 
1959 Charcnia appenninica Sassi ([138], pago 15, tav. II, fig. lO; tav. 

1962 » » » 

III, figg. 18 a - b, 22). 
([141], pago 49). 

Distribution: European Miocene and Mediterranean Pliocene. 

Cymatium (Lampusia) affine Desh. 

1814 Murex intermedius n. 
1963 Triton affine De,h. 
1872» }} » 
1872» }} » 

PIa te V, fig. 1. 

- ([ 72], pago 400, tav. VII, fig. lO). 
([ 93], pago 335). 

- ([ 85], pago 72, tav. IX, figg. 6a-b). 
- ([ 71], pago 211, tav. XV, fig. 1). 
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1875 Triton affine Desk. ([148], pago 342). 
1903 Tritonium (Lampusia) affine 

Desh. - ([ 82], Vol. V, pago 92, tav. III, 
fig. 32) 

1911 Tritonium (Lampusia) affine 
Desh. - ([ 78], pago 265, tav. XXV, figg. 19-20). 

1959 Cymatium (Lampusia) ccrruga-
tum (Lamk.) affine Desh. - ([138], pago 13, tav. III, figg. 12a-b, 

tav. IV, fig. 19). 

Distribution: According to Ruggieri this species is a link between 
Cymatium corrugatum and Cymatium affine; it belongs to the 
Eurcpean J\lliocene and to the Mediterranean Pliocene. 

Remarks: Cymatium corrugatum differs from Cymatium affine because 
of the greater gibbosity of the last anfractuosities ([71], Val. I, 
page 213). 

Pyrene (MitreIla) subulata Brocchi. 

1814 Murex subulatus n. 
1875 Cclumbella subulata Brocchi 
1890 Columbella (Tetrastcmella) su-

- ([ 72], pago 426, tav. VIII, fig. 21). 
([148], pago 276). 

bulata Brocchi -
1911 Columbella (Macrurella) subu­

lata Brocchi -

1959 Pyrene (Mitrella) subulata 

([ 71], pago 44, tav. II, fig. 49). 

([ 78], pago 256, tav. XXIII, figg. 
66 - 69). 

Brccchi - ([138], pago 39, tav. IX, figg. 51 a-b). 

Distribution: Found in the Pliocene formations of Siena, Colli Astesi, 
Monte Mario and Altavilla. 

Pyrene (MitrelIa) nassoides Grateloup. 

Plate IV, fig. 20. 

1875 Columbella nassoides Grat. ([148], pago 276). 
1876» » BelI. ([100], j::ag. 24). 
1880» » Grat. - ([149], pago 50). 
1890 Columbella (Macrurella) nassoi-

des Grat. - ([ 71], pago 51, tav. II, fig. 67). 
1909 Atilia na_'soides (Grat.) Macru-

rella (Sacco) - ([ 82], VoI. VI, pago 224, tav. X, 
fig. 25). 

1959 Pyrene (Mitrella) nassoides Grat. - ([140], pago 41). 

Distribution: Miocene and Italian Pliocene. 

Nassa (Amyclina) italica Mayer. 

Plate IV, figs. 21 - 22. 

1814 Buccinum costulatum n. 
1814 Buccinum exiguum Brocchi 

([ 72], pago 343, tav. V, fig. 9). 
- ([ 72], pago 655, tav. XV, fig. 20)_ 
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1875 Nassa costulata » 

1875 »» » 
1878 Nassa esigua Brocchi 
1882 Nassa italica Mayer 

- ([125], pago 196). 
([148], pago 278). 
([ 92J, pago 101). 
([ 71], pagg. 140-141, tav. IX, figg. 

6 a-b). 
1959 Nassa (Amyclina) italica Mayer - ([138], pago 49). 

Distribution: Upper Miocene; Pliocene in some Iocalities of Piedmont, 
Liguria, Tuscany (Siena), etc. 

Pleurotomella calliope Brocchi. 
PIa te V, figs. 4 a-b. 

1814 Murex (Pleurotoma) calliope 
1847 Pleurotoma calliope Brocchi 

n. - ([ 72], pago 436, tav. IX, figg. 15 a-b). 
- ([ 70], pago 62, tav. I, fig. 9). 

1870» » » 
1875 Clinura calliope Brocchi 
1875 Pleurotoma calliope Brocchi 
1876 Clinura calliope Brocchi 
1877 » » » 
1879 » » » 
1896 » » Bellardi 
1955 Pleurotomella (C/inuropsis) cal-

- ([ 67], pago 286). 
([148], pago 206). 

- ([125], pago 197). 
- ([100], pago 28). 
- ([ 71], pago 205, tav. VII, fig. 1). 
- ([ 92], pago 124). 
- ([ 82], Vol.I1,pag.75,tav.V,fig.19). 

liope Brocchi - ([135], pago 305, fig. 163). 
1957 Pleurotomella calliope Brocchi - ([137], pago 20). 

Distribution: Upper Miocene in some European localities, and Mediterra­
nean Pliocene. 

Turris (Gemmula) turrifera Nyst. 
PIate V, figs. 5 - 6 

1814 Murex turricula n. ([ 72], pago 435, tav. IX, fig. 20). 
1841 Pleurotoma turricula Brocchi - ([ 73], pago 52). 
1847 » » » ([ 70], pago 45). 
1868 » » ([ 99], pago 57). 
1870 » » » ([148], pago 204). 
1870 » » » - ([ 67], pago 285). 
1876 » » » ([100], pago 25). 
1877 » » » - ([ 71], pago 39, tav. I, fig. 25). 
1896» » » - ([ 82], VoI. II, tav. V, figg. 11-12). 
1914» » » - ([ 79], pago 115,tav. XII,figg.3 a-b). 
1955 Turris (Turris) turricula Brocchi ([135], pago 313, fig. 168). 
1959 Turris (Gemmula) turrifera Nyst - ([139], pago 117, tav. XIX, figg. 165_ 

166). 
Distribution: Miocene and Mediterranean Pliocene. 

Turris rotata Brocchi. 
PIa te V, figs. 7 - 8. 

1814 Murex rotatus n. - ([ 72], pago 434, tav. IX, fig. 11). 
1847 Pleurotoma rotata Brocchi - ([ 70], pago 50). 



1868 Pleurotoma rotata Brocchi 
1870 » » » 

1875 » » » 

1876 » » » 

- ([ 99], pago 59). 
([ 67], pago 285). 
([148], pago 206). 

- ([100], pagg. 25). 
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1877 » » » ([ 71], pago 13, tav. I, fig. 2). 
1914 » » » 

1955 Turris (Turris) rotata Brocchi 
1959 Turris rotata Brocchi 

- ([ 79], pago 114, tav. ~II, figg. la-b). 
([135], pago 315, fig. 169). 
([139], pago 115, tav. XXVI, figg. 

150-151). 

Distribution: Present in the Miocene of manv Euronean countr:es and 
in the Mediterranean Pliocene. ". 
Ruggieri de,cr:bes a sample found at the basis of the Cyprina islandica 
formation (Calabrian) belcnging to the Santerno series (northern 
Appenines). 

Bathytoma cataphracta Brocchi. 
Plate V, figs. 9-10 

1814 Murex cataphractus n. - ([ 72], pago 427, tav. VIII, fig. 16). 
1841 Pleurotoma cataphracta Brocchi - ([ 73], pago 52). 
1847» » » - ([ 70], pago 20, tav. I, fig. 14). 
1868» » » - ([ 99], pago 56). 
1870» » » - ([ 67], pago 285). 
1875» » » ([125], pago 197). 
1876 Dolichotoma cataphracta Brocchi - ([100], pago 28). 
1896» » » ([ 82], VoI. II, pago 101, tav. VIII, 

figg. 12-14). 
1914» » » - ([ 79], pago 134, tav. XIII,figg.la-b). 
1955 Moniliopsis (Bathytoma) cata-

phracta Brocchi - ([135], pago 329, fig. 177). 
1959 Bathytoma cataphracta Brocchi - ([139], pago 118, tav. XXX, fig. 168). 

Distribution: Present in the Miocene of several European countries and 
in the Mediterranean Pliocene. 

Turricula dimidiata Brocchi. 
Plate V, figs. 11a - b. 

1814 Murex dimidiatus n. ([ 72], pago 431, tav. VIII, fig. 18). 
1847 Pleurotoma dimidiata Brocchi ([ 70], pago 57). 
1868 » » » - ([ 99], pago 57). 
1870 » » » ([ 67], pago 285). 
1875 » » » - ([148], pago 285). 
1875 » » » - ([125], pago 197). 
1876 » » » - ([100], pago 25). 
1877 Surcula » » - ([ 71], pago 58). 
1914 » » » - ([ 79], pago 130, tav. XII, fig. 24). 
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1955 Clavatula (Turricula) (Surcula) 
dimiadata Brocchi - ([135], pago 309, fig. 165). 

1959 Turricula dimidiata Brccchi ([139], pago 119, tav. XXX, fig. 169). 

Distribution: Present in the European Miocene and Mediterranean 
Pliocene. 

Clavatula interrupta Brocchi. 
Plate V, figs. 12 a-b. 

1814 Murex interruptus n. 
1847 Pleurotoma interrupta Brocchi 
1870» » » 
1875» » » 
1877 Clavatula interrupta Brocchi 
1879» » » 
1914 »» 

1955 Clavatula (Turricula) (Surcula) 

([ 72], pago 433, tav. IX, fig. 21). 
([ 70], pago 31, tav. I, fig. 18). 
([ 67], pago 285). 

- ([125], pago 197). 
([ 71], pago 169, tav. V, fig. 33). 

- ([ 92], pago 123). 
([ 79], pago 126, tav. XII, figg. 17 

a-b). 

interrupta Brocchi - ([135], pago 312, fig. 167). 
1959 Clavatula interrupta Brocchi - ([139], pago 122, tav. XXX, figg. 176-

178). 
Distribution: I talian Pliccene. 

Turricula aIIionii Bellardi. 
Plate V, figs. 14 - 15. 

1814 Murex (pleurotoma) cblungus ([ 72], pago 429, tav. VIII, fig. 5). 
Brocchi -

1847 Pleurctoma brevirostrum Sow. - ([ 70], pago 79, tav. IV, fig. 9). 
1875» » »([125], pago 197). 
1875 DriUia allion;i BelI. 
1876 » » » 
1877» » 
1879 » » » 
1896 » » » 

1914 » » 
1955 » al/ionii » 

1957 » » » 

1959 Turricula allionii BelI. 

- ([148], pago 206). 
([100], pago 27). 
([ 71], pago 91, tav. III, fig. 17). 

- ([ 92], pago 121). 
([ 82], VoI. II, pago 82, tav. VI, 

([ 79], pago 117, 
([118], pago 54) 
([137], pago 19). 
([139], pago 121, 

figg. 3-5). 
tav. XII, figg_5a-b). 

tav. XXVIII, figg. 
162-164 ). 

Distribution: Miccene of some European countries; Mediterranean 
Pliocene. 

In generaI aII these species, and in particuIar those we 
have described, seem to represent a fauna which has distinct 
Pliocene characteristics. The folIowing species alone are suffÌ­
cient to justify this affÌrmaticn: Architectonica millegranum 
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Lamk., Sveltia lyrata Brocchi, Charonia appennmzca Sassi, Py­
rene (Mitrella) subulata Brocchi, Pyrene (Mitrella) nassoides 
Grat., Nassa (Amyclina) italica Mayer, Pleurotomella calliope 
Brocchi, Turris (Gemmula) turrifera Nyst, Bathytoma cala­
phracta Brocchi, Turricula dimidiata Brocchi, Clavatula inter­
rupta Brocchi, Turricula allionii Bell., etc. 

Besides, the substantiai presence of Pycnodonta navicularis 
(fig. 3) a fossii so frequently found at the basis of Pliocene 
formations, advises us to pIace the clayey sedimentations of 
({ I Sodi» as far back as the lo\ver Pliocene (1). 

Fig. 3 - Left valve of Pycnodonta 
navicularis. (nat. size). 

We have, therefore all the 
mcst valid elements for the 
assignment of the ground we 
are describing to the marine 
Pliocene and consequent­
Iy - in line with the sub­
ject-matter of this work -
for the affirmation that the 
remains of Rhinoceros Etru­
scus fcund in this same 
formaticn are undeniabIy of 
that same Age. Rere we 
deem it advisabie to quote 
De Stefani's and PantaneI­
li's statement: «As to the 
Age these grounds belong 
to (the Authors refer to the 
Sienese hills) all the many 

kinds of fossils, land mammals included, together with the 
molluscs stand to prove thEir exclusive rela tion to the Plio· 
cene ... ; those scientists who are of the opinion that such mam­
maIs ( land mammals in particular) are characteristic of the 
post-Pliocene only have fo come to Siena tO' be convinced thal 
zhey must either be considered as typical of the Pliocene or the 
Plioce11e itself must be eliminated ». (92, page 71). 

(1) Ruggieri ascribes to «Zone A }} - which corresponds to the lower 
Pliocene in Romagna - the following species now extinct, or at least, 
no lcnger present in the Mediterranean: Admete serrata Bronn, Sveltia 
lyrata Brocchi, Charonia appenninica Sa,si, Pyrene nassoides Grat., Turris 
rorata Brocchi, Turris turrifera Nyst, Bathywma cataphracta Brocchi, 
Turricula dimidiata Brocchi. Turricula allionii Bellardi and even Pycno­
donta navicularis Brocchi ([141], page 49 and 50). 

------------~~~~~-~---_._--
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LIST OF TRE MICROFAUNA (Plates VI and VII) 

We are producing a list of the Foraminifera found in four 
samples of day from the same formation in which we found 
the molluscs formerly described, together with the remains of 
Rhinoceros etruscus determined and described in the first part 
of this work. The same block contained also an unrecognisable 
large Rhinoceros bone fragment (1). The second block extracted 
é'nd the third Iay right and left of, and not far from, the first; 
the fourth comes from a layer situated about 7 metres above 
the other three and a little further north. 

S a m p l e n.l (taken from the large block containing Rhinoceros bones). 
Species present: 

Bigenerina nodosaria d'Orbigny 
Dorothia gibbosa d'Orbigny 
Dotothia cfr. brevis Cushman e Stainforth 
Martinottiella communis d'Orbigny 
Quinqueleculina vulgaris d'Orbigny 
Sigmoilina tenuis Czjzek 
Spirolcculina excavata d'Orbigny 
Robulus cfr. rzehaki Schubert 
Robulus cultratus Montfort 
Lenticulina peregrina Schwager 
Marginulina crebricosta Seguenza 
Marginulina costata Batsch 
Globulina Gibba tubercolata d'Orbigny 
Glandulina laevigata d'Orbigny 
Nonion commune d'Orbigny 
Nonion soldanii d'Orbigny 
Nonion de'pressulum Walker e Jacob 
Astronion stelligerum d'Orbigny 
Entosolenia staphyllearia Schwager 
Bu/imina aculeata d'Orbigny 
Bu/imina aculeata basispinosa Zanmatti e Tedeschi 
Bulimina affinis d'Orbigny 
Bulimina buchiana d'Orbigny 
Bulimina echinata d'Orbigny 
Bolivina dilatata Reuss 
Bolivina subspinescens Cushman 
Bolivina aenariensis Costa 
BoTivina mi'dwvensi1 Cushman 
Uvigerina peregrina Cushman 
Valvu/ineria complanata Cushman 
Gyroidina soldanii d'Orbigny 
Eponides umbonatus Reuss 
Eponides umbcnatus stellatus Silvestri 

(1) We do not hesitate to ascribe this bone fragment to Rhinoceros 
etruscus as it lay near the remains we have been able to determine and 
even because its colour and degree cf fossilization are the same as that 
of the other remains. 



Rotalia beccari Linneo 
Spheroidina bullcides d'Orbigny 
Pullenia bulloides d'Orbigny 
Cassidulina laevigata carinata Silvestri 
Cassi:dulina subglobosa Brady 
Globigerina bulloides d'Orbigny 
Globigerina bulloidès cryptomphala Glaessner 
Orbulina universa d'Orbigny 
Globigerinoides elongatus d'Orbigny 
Globigerincides helicinus d'Orbigny 
Globigerinoides gc.mitulus Seguenza 
Hastigerina subcretacea Lomnicki 
Cibicides lobatulus Walker e Jacob 
Cibiàdes pseudoungerianus Cushman 
Cibicides bellincionii Giannini e Tavani 
Cibiddes rcbertsonianus Brady 
Cibicides boueanus d'Orbigny 
Cibicides ungerianus d'Orbigny 
Planulina ariminensis d'Orbigny 
Planorbulina mediterranensiJ d'Orbigny 

S a m p l e n.2 (from the right side of sample 1}. Species present: 

B~generina nodosaria d'Orbigny 
Dorothia gibbosa d'Orbigny 
Robulus crassus d'Orbigny 
Lenticulina peregrina Schwager 
Mal'ginulina glabra d'Orbigny 
Lagena hexagona Williamson 
Lagena elongata Ehrenberg 
Globulina gibba tubercolata d'Orbigny 
Bulimina buchiana d'Orbigny 
Virgulina squamosa d'Orbigny 
Virgulina complanata Egger 
Bolivina pseudoplicata Hern-Allen e Earland 
Bolivina midwayensis Cushman 
Bolivina slpathulata Willlamscn 
Bolivina dilatata Reuss 
Bolivina subS'pinescens Cushman 
Bolivina elongata lappa Cushman e Parker 
Bolivina aenariensis Costa 
Rectuvigerina siphogerinoides Lipparini 
Trifarrna bradyi Cushman 
Angulogerina angulosa Williamson 
Gyroidina umbonata Silvestri 
Gyroidina saldanii d'Orbigny 
Rotalia beccarii Linneo 
Cancfis auriculus Fichtel e Moli 
Cassidulina laevilgata d'Orbigny 
Cassidulina laevigatacarinata Silvestri 
Globigerina bullaides d'Orbigny 
Globì,gerinita naparimaensis Bronnimann 
Globigerinoides trilobus Reuss 
Glcbigerinoides elongatus d'Orbigny 
Globigerincides sacculifer Brady 
DI'bulina universa d'Orbigny 
Ol'bulina saturalis Bronnìmann 
Cibicides bellincionii Giannini e Tavani 
Planulina ariminensis d'Orbigny 

29 
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S a m p I e n.3 (frem the Ieft side of sampIe 1). Species present: 

Bigenerina nodosaria d'Orbigny 
Dorothia cfr. brevis Cushman e Stainforth 
Saracenaria arcuata d'Orbigny 
Robulus crassus d'Orbigny 
Glandulina laevigata d'Orbigny 
Virgulina ccmplanala Egger 
Virgulina squamosa d'Orbigny 
Bolivina dilatata Reuss 
Bclivina midwayensis Cushman 
Bolivina pseudcplicata Beron-Allen e Earland 
Bolivina subspinescens Cushman 
Bclivina spathulata Williamson 
Bolivina uenariensis Costa 
Lenticulina peregrina Schwager 
Bulimina elongata lappa Cushman e Parker 
Bulimina echinata d'Orbigny 
Bulimina buchiana d'Orbignv 
Rectuvigerina siphogenerinoides Lipparini 
Trifarina bradyi Cu,hman 
Gyroidina seldanii d'Orbigny 
Gyroidina umbonata Silvestri 
Cassidulina laevigata carinata Silvestri 
Cancris auriculus Fichtel e Moll 
Cassidulinoides bradyi Norman 
Pullenia salisburyi R. E. e K. G. Stewart 
Pullenia spheroides d'Orbigny 
Sphaeroidina bulloides d'Orbigny 
Globigerina bulloides d'Orbigny 
Globigerinoides helicinus d'Orbigny 
Globigerinoides' elongatus d'Orbigny 
Globigerinoides sacculifer Brady 
Drbulina universa d'Orbigny 
Hastigerina subcretacea Lomnicki 
Cibicides lebatulus WaIker e Jacob 
Cibicides refulgens Montfcrt 
Cibicides pseudoungerianus Cushman 

S am p l e n.4 (extracted from a Iayer above the other three blocks and 
a little further north). Species present: 

Bigenerina ncdosaria d'Orbigny 
Dorothia gibbosa d'Orbigny 
Textularia sp. 
Mai tinottiella communis d'Orbigny 
Quinquelcculina vulgaris d'Orblgny 
Sigmoilina tenuis Czjzek 
Robulus vcrtex Fichtel e Moll 
Rcbulus cultratus Montfort 
Lenticulina peregrina Schwager 
Marginulina costata Batsch 
Marginulina crebricosta Seguenza 
Saracenaria arcuata d'Orbigny 
Saracenaria italica Defrance 
Dimorphina tuberosa d'Orbigny 
Lagena striata d'Orbigny 
Lagena squamosa Montagu 
Lagena acuticosta Reuss 
Guttulina communis d'Orbignv 

--------_ ... _-_._._ .. _ .. _--------------------------------------



Globulina gibba d'Orbigny 
Globulina gibba tubercolata d'Orbigny 
Lagena gracilis Williamwn 
Dentalina inflexa Reuss 
Dentalina leguminiformis Batsch 
Nonion padanum Perconig 
Nonion saldanii d'Orbigny 
Nonicnella turgida Williamson 
Ncnion commune d'Orbigny 
Elphidium decipiens Costa 
Plectofrcndiculafia inaequalis denticulata Silvestri 
Entcsclenia staphyllearia Schwager 
Siphcnodosaria scalaris Batsch 
Siphonodo~aria prcxima Silvestri 
Siphonodosaria hispida d'Orbigny 
Uvigerina pymaea d'Orbigny 
Uvigerina peregrina Cushman 
Bolivina pseudoplicata Hercn-Allen e Earland 
Bolivina dilatata Reuss 
Bolivina aenariensis Costa 
Bolivina punctata d'Orbigny 
Rectuvigerina siphcgenerincides Lipparini 
Virgulina schreibersiana Czjzek 
Angclcgerina angulosa Williamson 
Trifarina bradyi Cushman 
Bulimina avata d'Orbigny 
Bulimina aculeata d'Orbigny 
Bulimina affinis d'Orbigny 
Valvulineria complanata CU5hman 
Epanides umbcnatus stellatus Silvestri 
Rotalia beccari LinneD 
Gyroidina scldanii d'Orbigny 
Discorbis globularis d'Orbigny 
Cancris auriculus Fichtel e MDII 
Chilostomella oolina Schwager 
Pullenia bullcides d'Orbigny 
Cassidulina leavigata carinata Silvestri 
Cassidulinoides bradYi Norman 
Sphaeroidina bulloides d'Orbigny 
Globigerina bullc:des d'Orbigny 
Glcbigerinoides elongatus d'Orbigny 
Globigerincides trilobus d'Orbigny 
Orbulina universa d'Orbigny 
Globorctalia hirsuta d'Orbigny 
Hastigerina subcretacea LDmnickj 
Anomalina helicina CDsta 
Anomalina grcsserugosa bedenensis d'Orbigny 
Cibicides pseudoungerianus Cushman 
Cibicides bellincionii Giannini e Tavani 
Planu!ina ariminensis d'Orbigny (1). 
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(1) Not having at Dur dispDsal the material necessary fDr the 
analyses, we applied tD Dett.ssa Laura Nardi Dallan (assistant at the 
Institute of GeDlDgy and PaleontDlogy cf the University of Pisa). We 
thank her warmly fDr her kindne5s and preciDus help. 
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DESCRIPTIVE SYNTHESIS OF SOME OF THE MICROFAUNA 

We are now giving a brief description of the most indi· 
cative and widespread Pliocene species, in the same order as 
indicated for the classification of Foraminifera, without indi­
cating families and genera (1). 

Robulus cultratus Montfort. 
Plate VI, fig. 17 s. - Plate VII, fig. 8 i (2). 

1846 Robulina cultrata d'Orbigny 
1899 Cristellaria cultrata Montf. 

1908 Robulina cultrata Montf. 
1952 Robulus cultratus Montf. 
1953» » » 
1957 
1960 

» 

» 

» » 

» » 

- ([ 98], pago 96, tav. IV, figg. 10-13). 
([154], pago 195, tav. VII, figg. 11 

a-b). 
([110], pago 43, tav. II, fig. lO). 

- ([130], pago 6). 
- ([114], pago 226). 
- ([ 65], tav. IX, figg. 7-7 a). 
- ([113], pago 37). 

Distribution: Middle Eocene Extant. This species is most frequent in 
the Tortonian, and in the lower Pliocene. 

Robulus vortex Fichtel e MolI. 
Plate VII, fig. 3 i. 

1883 Cristellaria vortex Fichtel e MolI - ([104], pago 179). 
1891 » » » »- ([ 94], pago 640). 
1895 » » » »- ([ 88], pago 42). 
1899 » » » »- ([154], pago 189, tav. VII, fig. 11). 
1952 Robulus vortex » »- ([130], pagg. 5-6). 
1957 » » » »- ([ 65], tav. XI, figg. l-la). 
1961 » » » » - ([159], pago 97, tav. XI, fig. 16). 

Distribution: Oligocene - Extant. Found in the Po Plain alI through the 
Pliocene; most frequently present in the Elvetian and Tortonian, and 
during the lower Pliocene. 

Robulus crassus d'Orbigny. 
Plate VI, fig. 31 ì -Plate VII, fig. 31 S. 

1846 Cristellaria crassa d'Orbigny 
1880 » » » 

1899 » » » 

- ([ 98], pago 90, tav. VI figg. 1-3). 
([149], pago 141-223). 
([154], pago 193). 

(1) For the sake of brevity and in consideration of the limited number 
of species described, Families and Genera have not been mentioned. 

(2) The letters « s » and « i» after the figures referring to the plates 
indicate respectively the microfossils we found in sample-blocks 1 and 
3, 2 and 4. 
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1957 Robulus crassus d'Orbigny - ([ 65], tav. IX, figg. 6-6 a). 
1961 » » » - ([140], pago 407). 

Distribution: Miocene - Pliocene. According to Ruggieri Robulus crassus, 
and alI its forms, seem to characterize the lower sub-zone (Sub-zone 
B) of the Italian Pliocene ([140], page 407). 

Lenticulina peregrina Schwager. 
Plate VI, figs. 29 s - 25 i - Plate VII, fig. 13 s. 

1952 Lenticulina peregrina Schwager - ([130], pago 6). 
1953 » » » - ([114], pago 230). 
1957 » » » ([ 65], tav. XI, fig. 2). 
1960 » » » - ([113], pago 39). 
1961 » » » - ([159]. pago 98). 

Distr;buticn: Miocene - Extant.Present in the upper Miocene and, more 
frequently, in the lcwer Pliccene. 

Remarks: This species is known al so as Cristellaria peregrina or Cri­
stellaria variabilis; it is not mentioned in Alfredo Silvestri's list of 

the Foraminifera of the Sienese Pliocene. 

Marginulina costata Batsch. 
Plate VI, fig. 16 S. 

1880 Marginulina raphanus Batsch ([149], pagg. 90-140-223-374). 
1883 » » » - ([104], pago 178). 
1893 » costata » ([ 86], pago 111). 
1896 » » » ([153], pago 200, tav. VI figg. 9 a-b). 
1953 » » » ([114], pago 234). 
1957 » » » - ([ 65], tav. XII, fig. 2). 
1960 » » » ([113], pago 40, tav. V, fig. 9). 
1961 » » » ([159], pago 99, tav. X, fig. 1). 
1962 » » » - ([ 88], pago 409, tav. XXIX, fig. 2). 

Distribution: Present ever since the Mesozoic and still lÌving. In the 
Pc Plain it is most diffused in the Tortonian, and in the lower 
Pliocene. 

Saracenaria italica Defrance. 

1883 Cristellaria italica Defr. 
1891 » }) » 

1893 » » » 

1899 » » » 

1957 Saracenaria italica Defr. 
1960 » »» 

1961 » » » 

- ([104], pago 178). 
- ([ 94], pago 603). 
- ([ 86], pago 409). 
- ([ 154], pago 179). 

([ 65], tav. XV, fig. 1). 
- ([113], pago 42). 

([159], pago 105, tav. X, fig. lO). 

Distribution: Oligocene - Extant. In thePo Plain it is most abundant in 
the Tortonian, and in the lower Pliocene. 
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Saracenaria arcuata d'Orbigny. 

Plate VI, figs. 36 s - 27 i - Plate VII, fig. 12 s. 

1846 Cristellaria arcuata d'Orbigny 
1953 Saracenaria » 

1960» » 

([ 98], pago 87, tav. III, figg. 34-36). 
([114], pago 223, tav. XV, fig. 9). 
([ 113], pago 41). 

Distribution: Oligocene lcwer Pliocene. 
Remarks: This species is not mentioned in Silvestri's list of Pliocene 

Foraminifera cf the Province of Siena. 

Globulina gibba tubercolata d'Orbigny. 

Plate VI, fig. 24 i. 

1846 Globulina gibba tubercolata 
d'Orbigny - ([ 98], pago 230, tav. XIII, figg. 

22-22). 
1957 Globulina gibba tubercolata 

d'Orbigny - ([ 65], tav. XX, fig. 3). 
1960 Globulina gibba tubercolata 

d'Orbigny - ([113], pago 45, tav. VI, fig. 9). 

Distributicn: Eocene - Pliccene. In the Po Plain present only in the lower 
Pliocene. 

Remarks: This species' is not specifically mentioned in Silvestri's list of 
the Pliocene Foraminifera of the Province of Siena. This Author 
describes only Polymorphina gibba, sometimes called Globulina gibba, 
and mentions a tubercolata variety only for Polymorphina pliocaena 
([ 153], Pages 228 and 236). 

Nonion soldanii d'Orbigny. 
Plate VI, fig. 2 s - Plate VII, fig. 13 i. 

1846 Nonionina soldanii d'Orbigny 
1880 » formosa » 

1957 Nonion soldanii d'Orbigny 
1960» » 
1%1» » » 

1962 » » » 

([ 98], pago 109, tav. V, figg. 15-16). 
([149], pago 63, tav. VII, fig. 6). 
([ 65], tav. XXI, fig. 5). 
([113], pago 48, tav. VII, fig. 4). 

- ([159], pago 119, tav. X, fig. 7; tav. 
XIII, fig. 4). 

- ([120], pago 85, tav. VII, fig. 1). 

Distribution: From the Miocene to the Pliocene (the lower in particular). 
Remarks: Silvestri names this species N onionina umbilicatula ([ 154], 

page 331). This same denomination has been used even for another 
species ([119], page 82). Other Authors name this same species Nonion 
pompilioides Fichtel and MolI. This troublesome confusion is clarified 
in Giannini and Taviani's work ([113], page 47). 

Bulimina aculeata d'Orbigny. 
Plate VI, fig. 12 s· 

1862 Bulimina spinosa d'Orbigny ([147], pago 23, tav. I, fig .. 8 - 8 a). 
1886 Bulimina aculeata d'Orbigny - ([105], pagg. 85-87). 
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1896 Bulimina aculeata d'Orbigny ([153], pago 96). 
1957 » » » - ([ 65J, tav. 25, fig. 8). 
1960 » » » ([113J, pago 51). 
1961 » » » ([159], pago 123). 
1962 » » - ([ 88], pago 410). 

Distribution: Miocene - Extant. Present In the Po Plain in the upper 
Miocene and in the lower Pliocene, In Val di Trossa (Tuscany) and 
even in the Piacenzian. 

Bulimina elongata lappa Cushman e Parker. 

1953 Bulimina eZcngata Zappa 
Cushman e Parker - ([114J, pago 259). 

1954 BuZimina elongata lappa 
Cushman e Parker - ([119J, pago 90). 

1957 Bulimina elongata laippa 
Cushman e Parker - ([ 65J, tav. XXVI, fig. IO). 

1959 Bulimina eZongata Zappa 
Cushman e Parker ([113J, pago 52). 

Distribution: Miocene - Quaternary. Widespread in the Piedmontese PZio­
cene (particulary the lower and middle). 

Remarks: This species is not mentioned in Silvestri's list of Foraminifera 
of the Province of Siena. 

Bolivina subspinescens Cushman. 
Plate VII, figs. 16 s - 27 i, 

1953 Bolivina subspinescens Cushman - ([ 132], pago 8). 
1954» » »- ([119J, pago 84). 
1957»» - ([ 65], tav. XXXI, fig. 5). 
1960» » » - ([113], pago 59). 

Distribution: Pliocene - Extant. Particularly abundant in the Piedmontese 
Pliocene (lower and middle) ([139J, page 83). 

Remarks: Silvestri does not mention this species among the Foraminifera 
of the Province of Siena. 

Uvigerina pygmaea d'Orbigny. 
Plate VII, fig. 29 i. 

1846 Uvigerina pygmaea d'Orbigny ([ 98], pago 190, tav. XI, figg. 25-26). 
1862 » striata » ([147J, pago 26). 
1883 » pygmaea » ([104J, pago 180). 
1892 » » » - ([117], pago 97). 
1895 » » » ([ 87J, pago 48). 
1899 » » » ([154J, pago 239, tav. IX,figg. 5 a-b). 
1952 » » » - ([ 68], pago 173). 
1957 » » » - ([ 65], tav. XXXIV, figg. 3-3 bis). 
1960 » » » ([113], pago 61). 
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1961 Uvigerina pygmaea d'Orbigny - ([159], pago 136, tav. XI, fig. 6). 
1962» }) » - ([ 88], pago 412). 

Distribution: Miocene - Extant. Common in the lawer Pliacene. 

Pullenia salisburyi R. E. e K. C. Stewart. 
Plate VII, fig. 24 s. 

1952 Pullenia salisburyi R. E. e K. C. 
Stewart - ([130] pago 6). 

1954 Pullenia salisburyi R. E. e K. C. 
Stewart - ([119], pago 89). 

1957 Pullenia salisburyi R. E. e K. C. 
Stewart - ([ 65], tav. XLV, figg. 1-1 a). 

Distribution: Present in the Pliacene of Cortemaggiore and in Piedmont. 
Remarks: This species is not mentioned in Silvestri's list of the Pliocene 

Fcraminifera of the Province of Siena. 

Globorotalia hirsuta d'Orbigny. 
Plate VII, fig. 19 i. 

1839 Rotolina hirsuta d'Orbigny ([ 97], pago 131, tav. I, figg. 37-39). 
1952 Globoratalia hirsuta d'Orbigny ([130], pago 6). 
1953 » » » ([131], pago 146). 
1954 » » » - ([119], pago 89). 
1957 » » » - ([ 65], tav. XLVIII, fig. 4). 
1961 » » » ([ 159], pago 163). 
1963 » » - ([116], pago 278, tav. XVII, figg. 

1-2). 
Distribution: In Italy, from the middle Miocene (Elvezian) to the m~ddie 

Pliocene. Particularly diffused in the Tortonian and in the Iower 
PIiacene af the Po Plain. 

Remarks: Not even this species is to be found in Silvestri's list of 
Pliccene Foraminifera of the Province of Siena. 

Anomalina helicina Costa. 

1855 Nonionina helicina Costa 
1953 AnomaIina» » 
1954» » » 
1957» » » 
1960» )} » 
1961 
1962 

» 

» 

» » 

» » 

- ([ 83], pago 123, tav. I, figg. 12 a-b). 
([132], pago 9). 
([119], pago 124, tav. VII, fig. 12). 
([ 65], tav. XLIX, fig. 9). 

. ([113], pago 76). 
- ([ 159], pago 166). 
- ([120], pago 90, tav. VII, fig. 13). 

Distribution: Miocene - mididie and Iower Pliacene. 
Remarks: Silvestri does not mention this form among the Pliocene Fora­

minifera of the Province of Siena. 



Cibicides bellincionii Giannini e Tavani. 

Plate VI, fig. 1 i - Plate VII, fig. 1 i. 

1960 Cibicides bellinCÌcnii Giannini e 
Tavan; - ([112], pago 418-421, tavv. I-II). 

1960 Cibicides bellincicnii Giannini e 
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Tavan; - ([113], r:ag. 77, tav. X, figg. 5-8). 

Distribution: Oligocene - Pliccene; most frequent from the Tortorian to the 
lower Pliocene. 

Remarks: A new species; net mentioned by Si!vestri among the Pliocene 
Furaminifera of the Province of Siena. 

On the whole the species of Foraminifera in this list, those 
described in particular, even on the basis of a simple associat­
ive evaluatien seem to represent a fauna which is obviously 
Pliocene. In fact, among the forms referable to the earlier 
stages of the P/iocene we find: Robulus crassus d'Orbigny, Sa­
racenaria arcuata d'Orbigny, Nonion soldanii d'Orbigny, Uvige­
rina pygmaea d'Orbigny, Globorotalia hirsuta d'Orbigny, (1), 
Anomalina helicina Costa, Cibicides bellincionii Giannini and 
Tavani; among the forms that play an important role in 
the lower Pliocene we find: Robulus cultratus Montfort, Robu­
lus vortex Fichtel and MolI, Lenticulina peregrina Schwager, 
Marginulina costata Batsch, Saracenaria italica Defrance, etc.; 
among the forms remarkably diffused in the lower Pliocene 
we have: Bulimina aculeata d'Orbigny, Bolivina subspinescens 
Cushmann, Pullenia salisburyi R.E. and K.c., Stewart, etc. 

We have, therefore, valid data to assign the clayey sedimenta­
tions of « I Sedi» also to the lower Pliocene (2). 

Now it seems time to dose this chapter because the spe­
cific data concerning the statistica l and ecological study of the 
micrcfauna we ha ve described do not secm useful to the purpose 
of this worlc We shall discuss them elsewhere. 

(1) Ruggieri places <.;lcborotalia hirsuta among the forms that 
characterize the Pliocene inferi or sub-zone (sub-zone B). (cfr. [140], page 
407). 

(2) The lower Pliocene is character:zed al so by its microfaunal asso­
ciations and Miocene affinities ([130], page 12). The forms found in our 
fcurth sample of clay seem to us particularly fit for this consideration. 

\'~l 
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CONCLUSION 

The contents of the preceding chapters seems sufficient for 
the formulation of definite conclusions, so the final significance 
of this study can be stressed. 

At first we only meant to describe the fossil remains re­
cently found near Castelnuovo Berardenga railway station to 
contribute to the determination of other mammal remains in 
the Sienese territory which is well known far its rich fossiI 
content but, as we proceeded with our wark, we realized that 
the consultations cf specific papers and of fossil material for 
comparisons were making our task ever more complex. 

Other integrative elements which had not been foreseen 
at the beginning became by and by indispensable for the strati­
graphic evaluation of the ground. As a rule however we prefer 
10 deal cnly with what concerns vertebrates, mammals in par­
ticuIar. We hope our efforts will not prove useIess. 

Now that we have described and compared the fossils 
found in the clayey formation of «I Sodi» we feeI that, on 
the basis of their csteoIogicaI and osteometricaI characters, 
we have good, reasons to confirm that they are remains of Rhi­
noceros etruscus. 

We have demonstrated with paIeontoIogicaI data that the 
clayey sedimentations in which they Iay are positiveIy Pliocene. 
In fact, the paIeontclogical and lithoIogicaI data in some ways 
seem 10 recall the piacenzian type. 

All these cbservations are valid presuppositions for the 
affirmation that Rhinoceros (Dicerorhinus) etruscus appeared 
in times as far back as the earliest Pliocene. 

All the uncertainties concerning the existence of this kind 
of rhinoceros during the Pliocene (l4J, page 17) are absoIuteIy 
out of the question and so is thc idea of using, Rhinoceros 
etruscus as a guide-fossiI of the Villafranchian (l631, page lO). 
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EXPLANATIONS TO PLATE I 

Fig. 1 - Fragment cf the prcximal epi}:hysis of the right humerw: (of 

RhirlOceros etruscus from Castelnuovo Berardenga); a good part 

of the articular surface of the head is still visible. 

Fig. 2 - D:stal fragment ef the same bone with part of the articular 

surface cf the trochlea; a small tract of diaphysis is ,till 

attached to il. 

Fig. 3 - Left front feot: the pyramidal, the IV metacarpus (marked 

with a dotted line) and all the phalanges are missing. The bones 

of the prcximal carpal range (scafoid, semilunar) and the distaI 

range (trapezoid, os magnum, unciform), and also the metacarpal 

bones II and III. 

All the figures are about half natural size. 



PLATE l 

From the «ATTI ACCADEMIA FISIOCRITICI SEZ. AGR. _ SER. II - VaL. x}} 
P. CUSCANI POLI TI. Resti di Rhinoceros (Dicerorhinus) etruscus rinvenuti nel 

Pliocene del Senese. 

Fig. 1 

Fig. 3 
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EXPLANATIONS TO PLATE II 

Figs. 1 - 2 - 3 - 4. represent in succe,'sion the scafoid seen from the prox­

imal articular surface, fra m the outer side, the semilunar, and 

last, the trapezoid of Rhincceros etruscus from Castelnuovo 

Berardenga. 

Figs. 5 - 6 - 7 - 8, repreo-ent the homologues of Rhinoceros etruscus from 

Leffe (the first three bones be long to the right fcot, the fourth 

to the left). 

Figs. 9 - lO - Il - 12, represent m succession the os magnum seen from 

the outer side, from thc lower side, the unc:torm and the first 

phalange cf the fourth toe cf Rhinoceros etruscus from Castel­

nuovo Berardenga. 

Figs. 13 - 14 - 15 - 16, represent the homologues of the right fcot of 

Rhinocercs etruscus from Leffe. 

Ali the figures are about half natura I size. 



PLATE Il 

From the ({ ATTI ACCADEMIA FISIOCRITICI SEZ. AGR. - SER. II - VOL. X» 
P. CUSCANI POLIT!. Resti di Rhinoceros (Dicerorhinus) etruscus rinvenuti nel 

Pliocene del Senese. 

Fig. 5 

Eg. 9 

Fig. 13 
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Fig. lO 

Fig. 14 

Fig. 3 Fig. 4 

Fig. 7 Fig. 8 

Fig. Il Fig. 12 

Fig. 15 Fig. 16 



EXPLANATIONS TO PLATE III 

Fig. 1 - III metacarpus (left fcot) of Rhinoceros etruscus from Castel· 

nuovo Berardenga; front view. 

Ego 1 -2 - II metacarpus (left foot of the same Rhinoceros); front 

and outer views. 

Figs. - 2 - 3 - The hcmolcgues (right foot) cf Rhinoceros etruscu>' 

from Leffe seen from the same sides as above. 

The osteometrical differences found when comparing the bones are within 

the limits characterizing the size variations of bcnes of Rhinoceros 

etruscus (see the comparative tables in the text). 

All the figures are about half natural size. 



PLATE III 

From the « ATTI ACCADEMIA FISIOCRITICI SEZ. AGR. _ SER. Il - VaL. x» 
P. CUSCANI POLITI. Resti di Rhinoceros (Dicerorhinus) etruscus rinvenuti nel 

Pliocene del Senese. 

Fig. Fig. 2 ·Fig.3 

Fig. 4 Fig. 5 Fig. 6 



EXPLANATIONS TO PLATE IV 

Fig. A 

Figs. 1-2 

Fig. 3 
» 4 
» 5 

Figs. 6a-b 
» 7a-b 

Fig. 8 
)} 9 
» lO 

Figs. 11-12 
» 13-14 

Fig. 15 

F;gs. 16-17 
».18a,.b 

Fig. 19 
)} 20 

Figs. 21-22 

Dentalium sexangulum Schrot. 

Arca diluvii Larnk. 

Limopsis aurita Brocchi 
- Clamys inflexa Poli 

Venus multilamella Larnk. 

Architectonica miUegranum Larnk. 
» monitijera Bronn 

Natica raropunctata Larnk. 
- Polynices catena Da Costa 
- Turritella subangulata Brocchi 

- Vermetus intortus Larnk. 
Sveltia lyrata Brocchi 

Clzenopus uttingerianus Ri~so 

Charonia appenninica Sassi 
Bonellitia.serrata .Bronn 

- Pyrene sp. ind. 
- Pyrene nassoides Grat. 

- Nassa italica Mayer 

All the figures are natural size. 



PLATE IV 

From the « ATTI ACCADEMIA FISIOCRITICI SEZ. AGR. - Ser. II - VoI. X» 
P. CUSCANI POLITI. Prol'e paleontologiche della "pliocenicità" della formazione argillosa in clii sono 

stati rinvenutz resti di Rhinoceros etruscus n'el Senese. 



EXPLANATIONS TO PLATE V 

Fig. - Cymatium affine Desh. 

)} 2 - Euthria cornea Linn. 

)} 3 - Eocypraea (Apiocypraea) pyrula Larnk. 

Figs. 4a-b - Pleurotomella calliope Brocchi 

)} 5-6 - Turris turrifera Nyst 

)} 7-8 

)} 9-10 

» lla-b 

» 12a-b 

" 13a-b 

)} 14-15 

Turris rotata Brocchi 

- Bathytoma cataphracta Brocchi 

Turticula dimidiata Brocchi 

Clavatula interrupta Brocchi 

- Pseudotoma bonellii Bellardi 

Turricula allionii Bellardi 

AlI the figures are natural size. 



PLATE V 

From the "ATTI ACCADEMIA FISIOCRITICI SEZ. AGR. - Ser. II _ Val X" 
P. CUSCANI POLI TI. Prove paleontologiehe della "plioeenicità " della formaz.ione argillosa il1 elii S0110 

stati rinvenuti resti di Rhinoceros etruscus ileI Senese. 



EXPLANATION TO PLATE VI 

Sample n. 1 (<< s »). (Approximately x 26). 
Fig. 

1 - Marginulina erebrieosta Sego 
2 - Nonion soldanii d'Orb. 
3 - Spiroeulina exeavata d'Orb. 
4 - Globulina gibba tubereolata d'Orb. 
5 - Cibicides ungerianus d'Orb. 
6 - Dorothia gibbosa d'Orb. 
7 - Hastigerina subcretacea Lomn. 
B - Nonion depressum W. e J. 
R - Cibieides boueanus d'Orb. 

lO - Quinqueloeulina vulgaris d'Orb. 
11 - Planorbu/ina mediterranensis d'Orb. 
12 - Bul;,,,ina aculeata d'Orb. 
13 - Bulimina buchiana d'Orb. 
14 - Cibicides pseudoungerianus Brad. 
15 - Orbu:ina universa d'Orb. 
16 - Marginulina costata Bath. 
17 - Robulus euItratus Mont. 
18 - Cibieides lobulatus W. e J. 
19 - Glandulina laevigata d'Orb. 
20 - Nenien commune d'Orb. 
21 - BO.1jvina aenariensis Cast. 
22 - Derctia cfr. brevis Cush. e St. 
23 - Robulus cfr. rzehaki Sch. 
24 - Bulimina affinis d'Orb. 
25 - Uvigerina peregrina Cush. 
26 - Trifarina bradyi Cush. 
27 - Bolivi"a midwayensis Cush. 
28 - Gyroidina umbonata Silv. 
29 - Lentieulina peregrina Schwag. 
30 - Globigerinoides helicinus d'Orb. 
31 - Enlusolemia staphyliearia Schwag. 
32 - Bolivina dilatata Reuss 
33 - BolivÌlw subspineseefls Cush. 
34 - Eponides umbonatus stellatus Silv. 
35 - Sphaeroidina bulloides d'Orb. 
36 - Saracenaria arcuata d'Orb. 
37 - Bulimina echinata d'Orb. 

Sample n. 2 (<< i»). (Approximately x 26). 
Fig. 

1 - Cibicides bellindonii Giann. e Tav. 
2 - Marginulina glabra d'Orb. 
3 - Planulina ariminensis d'Orb. 
4 - Orbulina universa d'Orb. 
5 - Orbulina saturalis Bronnim. 
6 - Globigerinoides sacculifer Brad. 
7 - Globigerina bultoides d'Orb. 
8 - Gyroidina umbonata Silv. 
9 - Virgulina squamosa d'Orb. 

lO - Globigerinoides elongatus d'Orb. 
11 - Pullenia bulloides d'Orb. 
12 - Globigerina naparimaensis Bronnim. 
13 - Virgulina complanata Egger 
14 - Bolivina dilatata Reuss 
15 - Siphonodosaria sealaris Bath. 
16 - Hastigerina subcretacea Lomn. 
17 - Rectuvigerina siphogenerinoides Lipp. 
18 - Trifarina bradyi Cush. 
19 - Bulimina echinata d'Orb. 
20 - Bigenerina nodosaria d'Orb. 
21 - Lagena elongata Ehrenb. 
22 - Lagena hexagona Will. 
23 - Valvulineria complanata Cush. 
24 - Globulina gibba tubercolata d'Orb. 
25 - Lenticulina peregrina Schwag. 
26 - Globigerinoides helicinus d'Orb. 
27 - Saracenaria arcuata d'Orb. 
28 - Gyroidina soldanii d'Orb. 
29 - Bolivina spathulata Will. 
30 - Bolivina pseudoplieata Her.-All. e Earl. 
31 - Robulus crassus d'Orb. 





PLATE VI 

From the " ATTI ACCADEMIA FISIOCRITICI SEZ. AGR. - Ser. II - Val. X » 
P. CUSCANI POLITI. Prove paleontalogiche della" pliocenicità" della formazione argillosa in cui sano 

stati rinvenuti resti di Rhinoceros etruscus nel Senese. 



EXPLANATION TO PLATE VII 

Sample n. 3 (<< s »). (Approximately x 26) 

Fig. 
1 - Gyroidina soldanii d'Orb. 
2 - Globigerinoides sacculifer Brad. 
3 - Orbulina universa d'Orb. 
4 - Hasligerina subcrelacea Lomn. 
5 - Cassidulina laevigala carina la Silv. 
6 - Virgulina complana Egger 
7 - Globigerina bulloides d'Orb. 
8 - Marginulina glabra d'Orb. 
9 - Bolivina midwayensis Cush. 

lO - Virgulina squamosa d'Orb. 
11 - Glandulina laevigala d'Orb. 
12 - Saracenaria arcuala d'Orb. 
13 - Lenticulina peregrina Schwag. 
14 - Va:vulineria compia naia Cush. 
15 - Bolivina spathulata Will. 
16 - Bolivina subspinescens Cush. 
17 - Cassidulinoides bradyi Norm. 
18 - Bolivina dilalala Reuss 
ER - Trifanina bradyi Cush. 
20 - Bulimina elongala lappa Cush e Park. 
21 - Nonio/1 commune d'Orb. 
22 - Recluvigeri/1a siphogenerinoides Lipp. 
23 - Bigenerina nodosaria d'Orb. 
24 - Pullenia salisburyi R. E. - K. G. Stewarl. 
25 - Bolivina spinescel1S Cush. 
26 - Gyroidina umbonala Silv. 
27 - Pul:enia sphaeroides d 'Orb. 
28 - G!obigerinoides helicinus d'Orb. 
29 - Cibicides refulgens Monl. 
30 - Bolivina aenariensis Cost. 
31 - Robulus crassus d 'Orb. 
32 - Bulimi/1a buchiana d'Orb. 
33 - Bolivina pseudoplicala Her.-All. e Eearl. 

Sample n. 4 (<< i»). (Approximately x 26). 

Fig. 
1 - Cibicides bellincionii G. eT. 
2 - Saracenaria arcuata d'Orb. 
3 - Robulus vortex FichI. e Moli 
4 - Gyroidina soldanii d'Orb. 
5 - Planulina ariminensis d'Orb. 
6 - Quinqueloculina vulgaris d'Orb. 
7 - Siphonodosaria scalaris Batsh. 
8 - Robulus cullralus Montfort 
9 - Lenliculina peregrina Schwag. 

lO - Marginulina coslala Batsch 
11 - Martinottiella commu'nis d'Orb. 
12 - Globulina gibba lubercolala d'Orb. 
13 - Nonion soldanii d'Orb. 
14 - Siphonosaria hispida d'Orb. 
15 - Dimorphina luberosa d'Orb. 
16 - Denlalina leguminiformis Batsch 
17 - Virgulina schreibersiana Czjz. 
18 - Hasligerina subcrelacea Lomn. 
19 - Globorola,lia hirsuta d'Orb. 
20 - Lagena slriala d'Orb. 
21 - Pleclofrondicularia inaequalis dell'/. Silv. 
22 - Texlularia sp. 
23 - Chilostomella oolina Schwag. 
24 - Anomalina grosse rugosa bedenensis d'Orb. 
25 - Siphonodosaria proxima Silv. 
26 - Cancris auriculus FichI. e MolI. 
27 - Bolivina suspinescens Cush. 
28 - Dorolhia gibbosa d'Orb. 
29 - Uvigerina pygmaea d'Orb. 
30 - Denlalina inflexa Reuss 
31 - Entosolenia slaphyl1earia Schwag. 
32 - Lagena gracilis Will. 
33 - Nonionella turgida Will. 
34 - Recluvigerina siphogenerinoides Lipp. 
35 - Sigmoi/ina lenuis Czjzek 
36 - Non'ion padanum Perconig 
37 - Bulimina echinala d'Orb. 





PLATE VII 

From the " ATTI ACCADEMIA FISIOCRITICI SEZ. AGR. - Ser. II - VoI. X» 
P. CUSCANI POLI TI. Prove paleontologiche della " pliocenicità" della formazione argillosa in cui sono 

stati rinw!muti re'sti di Rhinoceros etruscus nel Senese. 
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