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The rhinoceroses of Isernia La Pineta (early Middle Pleistocene, Southern Italy)
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ABSTRACT - Tha ririnoceros remains found in the prehisiorie Iseniia la Pinela deposit (Southent ey}, which :.’am: to the carly Middle
Pleisiocene, arc described. The renains include, & addition io nwo fairly well preserved skulls, rany ieeth and post cranial sl.:elg:m! elemertis.
beloveing 10 1ei:s of aniinals, and allow detailed description. They may confideris be referred 1o Stephanorhinus hundsheimensis. The

Isemic material

provides an oppormunity for ¢ decailed descriprion: of the acropodium, often quite unnecessarity neglecied.

In Western Europe at least o sites, Mauer and Mosbach, have ¢ large ameon: of maierial of this rhinoceros, but the are less precisel

dated a1 represent longer time spans than Isemia.

For the abundance and the good preservasion of the material the rhinoceros of Isermia will serve as a standard for comparison of

Stephanorhinus hundsheimensis

RIASSUNTQ - Vengono descritti i reperti di rinoceronie del giacimento preistorico di Isentia la Pineta (lealia del Sudi, datato al primio

Pleistocene medio. 2
nenti @ decine di indivi

teriale, comprendenie olire due crani abbesianza complesi, molii resti dentari ¢ dello schelerro posicraniale, apparte-
i, ha permessv 1o siidio dettagliato di questo riunceronie che viene daterminato come Stephanorhinus hundshei-

mwnsis.Tene colta foccesione per descrivere in particolare anche 'zcvopodio, colitamente trascurato in letteratire.
Ir. Exropa occidentale vi sono almiero altri due siti, Mauer e Mosbach, can materiaie di questo rinoceronte molio abbondavite, ma sonc
menp ben datati ¢ rappresentano usto spegio di tempo pit lungo di Guello compreso ad Isernic.

Stenh

PRy
p hinus

imensis,

Per la ricchezza e la buona consenvazione dei reperti i rinocerante di Isernia potra essere wiilizzeto come signdard di confronto per
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INTRODUCTION

The Isernia la Pineta deposit is a renowned site
containing a prehistoric settlement extremely rich
in artifacts and the faunal remains that accumula-
ted as a result of the activities of paleolithic hun-
ters. The faunal eiements identified 10 date include
Ursus deningeri, Panthera leo fossilis, Elephas anti-
quus, Hippopotamus cf. antiquus (Mazza, pers.
comm., 1990), Sus scrofa, Megaloceros sp., Dama
sp., Cervidac indt., Pliomys episcopalis, Pliomys
lenki, Clethrionomys sp., Microtus gr. arvalis-
agrestis, Microuus brecciensis, Microtus (Terricola)
sp., Arvicola cantiana, Anas platyrhynchos,
Tachybaprus ruficollis, small reptiles, batrachians,
and fish, in addition to the rhinoceros that is the
object of the present paper (Sala, 1983, 1987, 1990;
Tonon, 1989).

Chronologically speaking, the Isernia faunal
deposit has been attributed, sernsu Azzaroli (1977,
1983) and Azzaroli et al. (1988), to the earliest
Middle Pleistocene (Sala, 1983, 1987, 1990); its
fauna correlates with that of the Mauer deposit for
the presence of a very primitive Anvicola caniiana

and of Panrhera ieo fossilis and in panticular for the
degree of development of Bison schoetzrisacki. K/Ar
age determinations performed on the sanidine of
the anthropogenic paleosurface have vielded dates
of about 0.73 M.A. (Delitala et al., 1983). This age
agrees with the paleomagnetic stratigraphy establi-
shed by McPherron and Schmidt (Coltorti ef al.,
1982).

Skull

Material

Two skulls, both of which lack teeth, have been
recovered from Isernia. One (n. 33085), only sligh-
tly compressed dorso-ventrally, is very well preser-
ved and complete. The other (1S.46.32) is slightly
larger, also virually complete, but badly crushed.
In addition, the following cranial fragments were
found: 7 occipitals with parietals and the distal
parts of the temporals (n. 22024; 21844; 20991;
21843; 20856; 20887; 1S,120.3), 6 nasals (n. 21826;
20727; 4549; 4346; 20890; 20639), and a palate with
M\l and M\2 (n. 33084).
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Description

The skull (pL1. fig. 1) is long, low, and very simi-
lar to skulls from Mauer and Mosbach. It is well
above the mean size for S. etruscus, and slightly
below the mean size for S. hundsheimensis given
by Guérin (1980: Dicerorhinus etruscus brachy-
cephalus). In lateral view the upper contour of the
skull descends from the nuchal crest to a point
above the pterygold processes, rises gently to form
an anticline over the frontal hornbase, and then
sinks slightly 10 rise again over the large nasals. The
nasals support a rugose horn basc with a distinct
apex about 2/3 of the way towards the tip, while the
frontal hornbase is flat and only slightly rugose
laterally. The occipital plane is near vertical; the
zygomatic arches descend towards the orbit in a
straight line, without levelling out anteriorly. The
orbit is situated approximately between M\2 and
M:3. The narial incision is very large, reaching back
o about M1, so that the distance between the inci-
sion and the orbit is very short. The nasal septum is
strongly ossified.

In dorsal view the skull is narrow, with only a
slight zygomatic fare. There is a pronunced medial
notch in the nuchal crest, and a corresponding
notch at the tip of the nasals. The nasal hornbase
covers the nasal bones from side to side, and is
wider than the portion between the nasal hornbase
and the frontals.

In posterior view the occiput is low and trape-
zoidal, with a deep, double indentation slightly
above the midpoint and a curious exostosis just
beneath the nuchal noich. Though the skull is
damaged ventrally, one can see that the posttympa-
nic process forms a lip on the anterolateral margin
of the paroccipital process, closing off the external
auditory mcatus. as has been described by Loose
(1973). The postglenoid processes are stout, but
broken apically.

Mandible
Maierial

Several mandibular fragments were found,
including two with P/4-M/3 (n. 2083; 21454), and
one with M/1-M/2 (n. 21388). The most complete
fragment is a right hemimandible with P/3-M/3 (n.
33083) (pl. 2, fig. 5), from a mature adult individual
whose teeth were quite worn. The portion of the
bone anterior to P/3 is lacking, as is most of the
ascending ramus. The mandible is robust and deep,
and gives no signs of shallowing rostrally. The teeth
are described separately below.

Teeth
Material
The dental material from Isernia consists mainly

of isolated and fragmeniary teeth, but there is a
good mandible and a number of upper and lower

jaw fragments with partial dentitions. The speci-
mens studied are listed below:

Right maxillary fragment with P2-P\4 (1S. 83)
Right maxillary fragment with Mu-M\3 (IS. 98)
Right maxillary fragment with Mi\3 (IS. §7)

Left maxillary fragment with P\2-P3 (IS. §4)

Right hemimandible with P/3-M/3 (n. 33083)

Right mandibular fragment with P/2-M‘3 (n. 20837)
Left mandibular fragment with P/3-M/2 (IS. 21.34)
Left mandibular fragment with M/1-M/2 (IS. 21.69)
Left mandibular fragmant with M/1-AM/2 {n. 21388)
Associated left P2-M\) (IS. IT SO)

Ass. left P\2-P\ (IS. 83)(pl. 2, fig. 1)

Ass, left P72-P/3 (1S. 138)

Ass. right P/£-P/4 (IS, 137)

Ass. right M/1-M/2 (IS. 139)

Isolated PA\2 (IS. 15 2; 3; 4; 3; 6;7)

Isol. A3 (IS. 8: 10; 11; 12; 13; 14; 15; 16; 17; 25; 26;
28)

Isol. @ (IS. 9: 18; 19; 20: 21; 22; 23; 24; 29; 32; 33;
34) Isol. M\l (IS. 31; 33; 37; 47; 30; 53; n. 21214)
Isol. M\2 (IS. 36; 39; 41; 42; 43; 43; 45; 46; 48; 49;
51)

Tsol. M\3 (IS. 44; 53; 54; 55; 36; 59; 60: 61; 62; 63;
64; 65; 66: 67; 70, 75: 76; 78; 80; 82, n. 2695)

Isol. Pr2 (IS. 88; 89; 90; 91; 92; 93 (pl. 2, fig.2);94;
96; 97)

Isol. P/3 (IS. 98; 99; 100; 104; 107; 126)

Isol. P/4 (IS. 101; 102 (Plate 2, fig. 3); 103; 116; 122
Isol. M/ (IS. 108; 111; 113; 115; 116; 117; 121; 130;
134; 140)

Isol. M2 (1S.103; 109; 110; 112; 114; 116; 117; 121;
130; 134; 140)

Isol: M/3 (IS. 106; 120; 124; 125 (pl. 2, fig. 4); 128;
129; 132; n. 60610)

In addition to these specimens, about 40 frag-
mentary specimens and a few milkteeth were
found.

Methods

The teeth were studied using methods described
by Fortelius et al. (in this volume). For a quantiiati-
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ve comparison, ratio diagrams and analysis of
variance were used. Isolated teeth were included,
since using only toothrows would have rendered
the sample size too small for the results 1o be stati-
stically significant. The use of isolated teeth brings
up the problem of separating P3 from P4 and M\l
from M\2. Separation was carried out subjectively,
mainly by size, except in the case of M\I, where the
presence of a double buccal fold between the meta
and hypolophids was used to identify M\l
{Fortelius ef al., in this volume). The method inevi-
tably exaggerates the apparent mean size difference
between these teeth, but no other method is curren-
tly available. This complication is considered in the
discussion of the resuit below.

In as far as it was possible, the measurements
Guirin (1980) proposes for postcranial remains
were taken. A few additional measurements, descri-
bed below, were also used.

Description

The dentition of the rhinoceros from Isernia is
very similar to that of the early Middle Pleistocens
species Stephanorhinus hundsheimensis well known
from a number of sites, including Mosbach, Mauer,
Sussenborn, West Runton, Trimingham and
Westbury (Fortelius er al., in this volume).
Descriptive statistics of the Isernia material are
given in tab. 2.

Most of the upper premolars have moderately
developed buccal styli, quite strong lingual cingula,
a branched crochet, and multiple cristae. The upper
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molars have a strong recurved crochet that approa-
ches the single crista to form a closed or almost clo-
sed fossule.

Most of the lower cheek teeth lack well develo-
ped cingula, with the exception of a buccal oblique
cingulum on the protoconid.

A thin covering of coronal cement is present on
most of the tecth. The ¢namel surface is sculpted
with a fine, mainly vertical relief, and on many of
the lower premolars the cnamel roughens buccally
near the base, forming wart-like enamel pearls.
Some of the specimens (e.g., specimen 21.34) have
large, vertical wrinkles.

Postcranial skeleton

Material

The postcranial rhinoceros remains found are,
by comparison, much less abundant than are the
teeth and cranial remains. There are a few frag-
mentary vertebrae, fragments of epiphyscs of long
bones, a few whole meiapodials, carpal and 1arsal
bones, and phalanges. The \aricties of bones pre-
sent and their fragmentary state are due to the ani-
mals having been killed for food by prehistoric
man. The paleolithic hunters carried parts of their
quarries rather than the whole animals back to
their camps, and then systematically broke open all
the hollow bones to extract the marrow.

Wherever possible the measurements recom-
mended by Guerin (1980} were taken to make com-
parisons of the data possible; in some cases other
measurements that were deemed especially sizanifi-
cant were also made. All the measurements are in
mro.

We suggest the reader refer to Fortelius et al. (in
this volume) for skeiches indicating the orienta-
tions of the measurements made and the abbrevia-
tions used.

Description

Scapula

Only one articular fragment of a left scapula
(IS.F.301) was found. The glenoid cavity on the
side of the incision is incomplete. The only charac-
teristic feature observable is that the lateral border
of the glenoid cavity is slightly re-cntrant with
respect to the articular surface, whose edges are
pronounced.

Humerus

One proximal and three distal humerus frag-
ments were found. The former is a right anicular
head (IS. F. 307), whose maximum articular width
is 96 mm. The distal epiphyses, two right trochlea-
ses ([S.93.59; IS.F.306) and one left trochleas
(IS.F.305) are fragmented and unmeasurable.

Radius

Onc proximal right fragment (IS 101.16), poorly
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preserved and broken in several points, but inclu-
ding the entirc epiphysis and the first third of the
diaphysis, was found. The radial and lateral tubero-
sities are chipped, rendering its maximum width
unmeasurable. The reconstructed humeral articular
surface has a fairly elevaied coronoid process that
forms an angle of about 100°-103° with the lateral
and medial glenoid cavities. The diaphvsis was pro-
bably broken ai its thinnest point. Its diameters,
measured at a slight angle because i1 is bent with
respect to the proximal epiphysis, are 32x42.

Ulna

Nine proximal fragments. almost all anconeal
processes, and one distal [ragment were found. The
anconeal process is easily recognizable in all of the
proximal fragments because it is extremely elonga-
ted in palmar view, and therefore the trochlear
notch is wide and latero-medially rounded. Of the
five right proximal articular fragments, one (IS.
317) has part of the olecranon, the articular surfa-
ces, and an almost complete svnovial notch; three
specimens {IS. 319. IS. 308, and IS.F.312) have just
the anconezl] process and part of the trochlear
notch, and one (IS. 101.50) has part of the trochlear
notch and the dorsal side of the diaphvsis. Of the
four left proximal articular fragments, threc
(IS.R.318, IS.F.311, and 1S.F.309) are just anconcal
processes, and one (IS.F.314) is a complete olecra-
non with tuberosities, anconeal process, trochlear
notch, and synovial notch (pl. 3, fig.1). Only the
medial side of the trochlear notch is chipped.

The measurernents made on IS.F.314 are as fol-
lows: DAP olecrancen (afier Guérin, 1980) 95, BPau
(DT olec. after Guérin) approximately 53,DAP prox.
(after Guérin) 132. DPa (DAP prox. min.) 113, Do
82. The DPa of IS. 317 is 11&.

The distal fragment 1S.313 is a left epiphysis
whose distal articular surfaces are partially frag-
mented. Its articular measurements are DDar 59,
BbDar 37.3.

Carpal bones

No specimens of cither the scaphoid or the tra-
pezium have been found in the deposit.

Semilunar

A left semilunar (IS. 33.4), whose measurements
are L 72.5,1(52), H 54, H ant. 53, | ventral articular
facet 40, and L veniral articular facet 33, was
found.

The semilunar is rather long and slim. The infe-
rior articular face with the pyramidal is split down
the middle by a deep notch that subdivides it into
wwo distinct faces. In both the anterior and dorsal
views, this bone’s profile is elongate and slim.

Pvramidal

A left pyramidal (IS. 326) (pl. 4, fig. 1), measu-
ring L 39.5,1 62.5, and H max 49, was found. This
bone is fairly decp, and clongate in the dorso-pal-
mar direction; therefore the upper part of the proxi-
mal articular surface is more strongly developed
dorso-palmarly than laterally.

Pisiform

A right pisiform (S. 336) (pl. 4. fig. 2}, mecasu-
ring L 68.8,142.3, and H 30, was found.

Both the inferior and the superior articular sur-
faces are triangular and have similar dimensions.
The angle between them is about 75°. The body of
the pisiform is compressed, pear shaped, and elon-
gate towards the rear.

Trapezoid
Two right *rapezoids (IS. 333; IS. 71.107), and

two left ones (IS. 332; IS. 331), have the following
dimensions:

Specimen N- 333 107 332 331

L 423 436 420 403
1 26.0 313 293 310
H 360 333 3335 36.0

The dimensions and proportions of the trape-
zoids from Isernia vary from a thin, high form (IS.
333) 10 a wide, flattenad form (IS. 71.107). Because
the ossificaiion of the bones is not spongy, but
vather thick and conrtinuous, they are all assumed
to be from adult individuals.

Magnum

Three right magnums, two almost complete and
one limited to the posterior part of the bone, wers
found. Though the anierior-internal part of the
bone is squashed and the posterior of the body of
the bone is missing, specimen IS.F.363 is the best
preserved (pl. 4, fie. 5). The non-articular part of
the anterior side of specimen IS. 366 is ruined, and
the poorly ossified, spongy character of the bone
suggests it belonged to a voung individual.
Specimen 18. 367 consists only of the posterior part
of the inferior articular surface and a long posterior
tubercle. The following measurements were made
on the two better preserved specimens:

Specimen N°® 365 366
L 93)  (90)
I (43) (1
H - 60
H art. 63 38

‘Width sup. artic. surf. 19 20.5
Min.length sup. art. surf. 58 (54)

This bone is farge. deep, and thin, and thercfore
appears slim and elongate.

Uncinate

A well preserved right uncinate (IS.F.378) with
an abs. L of 88.5, an anat. L of 72, an | of §8, and an
H of 52.3, was found.

This bone, like the preceding one, is relatively
large in size. The anterior face is fairly wide, as is
the posterior apophysis, which is flattenedsposte-
riorly.

IV metacarpal

The TV metacarpal, the only anterior metapodia:



THE REINGCEROSES OF ISERNIA LA PINETA (EARLY MIDDLE PLEISTOCENE. SOUTHERN ITALY) 161

bone found, is represented by two proximal frag-
ments, one right (IS.F.382) and one left (IS. 383),
and one complete left specimen (n. 28926).

Specimen N* 382 385 28926
L - - 167
BP 41.8 420 45,3
DP 443 440 443
BS - - 33.7
DS - - 22
BD - - 42.2
BD art. - - 37
DD - - 42

The proximal articular surfaces of the three spe-
cimens are very similar. They are concave and sha-
ped like a right triangle, with the major cathetus
corresponding to the latero-posterior side. In the
complete specimen the diaphysis is rectilineal.

Femur

One right femur (n. 29996), missing the head
and the large trocanter, and one distal fragment of
a left femur (n. 30318) with part of the diaphysis
were the only remains of this bone found. The for-
mer was squashed and is extremely deformed and
flatiened dorso-palmarly; the following measure-
ments were howeyver made: HT > 60; BT > 137; BS
67. The only measurements possible on the second
specimen were: BS 73.3; BD 129.5.

Patella

Two patellae were found in the deposits of
Isernia. The first, a left patella (IS.F.321), is mis-
sing the medial angle and the base. The lateral bor-
der and the apex are chipped and rounded. The
second, a right patella (IS. 51.71) (pl. 4, fig. 4), is
broken in scveral points but is complete. The fol-
lowing measurements were made:

Specimen N° 321 51.71
L - 108
L articular face (at the crest) 68 63
DT - 94
DAP 43) 43

Despite this bone being rarely described, its
morphology is quite characteristic, and always
allows at least a generic attribution to be made.

Tibia

A left proximal fragment (IS.F.315) and a right
distal fragment (1S.F.302) of this bone were found.
The lateral condyle, the posterior portion of the
medial condvle, the popliteal notch, and a small
amount of the lateral part of the diaphysis are pre-
served on the proximal fragment.

The distal fragment consists of just the articular
part without the lateral malleolus. The made is the
DDa, which is 67 mm.

Astragalus

Two fairly well preserved left astragali (IS.F.368

and n. 29814) (pl. 3, fig. 4) have the following mea-
surements:

Specimen N° 368 29814
LL - 75
ML 85 33
B 83 85
BD 75 74
DD 45 -
BDa 715 71
Lmt 77.5 > 359
Dmt 34 50
Lt 76 -
Hu 43.3 -
DL 31 -

Sample n. 29814 is fractured along the groove of
the trochlea and its distal palmar edge is chipped.

In proximal view both have a wide, deep groove
terminating in a wide sinus that precedes the pal-
mar articular surface for the calcaneum. The edges
of the medial and lateral borders are somewhat
chipped. In distal view the ligament insertion scars
are wide, especially that developed in the sinus of
the tarsus.

Calcaneum

A complete right calcaneum (n. 31281) that is
broken in several points, one right fragmeni with
well preserved tuberosities (IS. 370), and a right
articular fragment including the sustentaculum tali
and the tendinous groove (IS. 44) are the three spe-
cimens we will consider. They measure as follows:

Specimen N* 370 44 31281
H . - - 132
DAP somm. 72 - 68.5
DAP beak - (73) -
DT sust. - 88 -
DT somm. 49.5 - 53
DT min.post. 395 43 43

The solid, slightly elongate, and non-blocky
shape of the body of the calcancum, is quite charac-
teristic.

Tarsal bones

No specimens of either the navicular or the first
cuneiform have been found.

Cuboid

This bone is well represented, by six right
cuboids (IS. 81, IS. 23, IS. 120, IS.F.376, IS. 377.
and IS.F.373) (pl. 4, fig. 3), and one left one
(IS.F.374). The measurements of the best preser-
ved bones are:

Specimen N° 377 374 373 376
81

L 69 645 67 -
64

I 47 45.3 405 395
(40)

H 64 38 66 37
(37) :

DT art. prox. 41 405 42 40,5
(39)
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DAP art. prox. 33 45 53 35
/

H ant. face 43 39.5 433 44
(40)

It is obvious, from the measurements, that some
are thinner and higher, while others are wider and
more compressed. We attribute the variability of
this bone to the position it occupies in the tarsus,
where its shape is modified by the manner in which
the individual animal places its foot and rests its
weight on the ground.

Third Cunesiform

Four specimens of this bone were found, two
right (IS. 51.21 and 1S. 327) (pl. 4, fig. 6), and two
left (IS. 329; IS. 328), with the following measure-
ments:

Specimen N°  51.21 327 329 328

L 43 49.3 513
1 £ 46 445 -
H 22 22 26 24
H min. phyvs. 19 19.4 218 21

Even though their dimensions vary, these tarsal
bones have quite similar shapes. The central part
of the proxirmal articular surface is distinctly conca-
ve; the distal articular surface is slightly convex
towards the anterior border and is differentially
upraised, forming a saddle shape, towards the pal-
mar border.

Second cuneiform

A single right specimen of this bone (IS. 330) is
present amidst the material under investigation. Its
Lis 32.5, its 1 is 29, and its H is 16.

1I metatarsal

This bone is represented by a right proximal
fragment (IS. 381) and a complete right specimen
(I1S. 379) (pl. 3, fig. 2). The following measure-
ments were made:

Specimen N° 381 379
L - 161
BP 30 24
DP 41.5 40
BS - 21
BS at mid diaph. - 24
DS - 25
BD - 36
BD art. - 33
DD - 375

Even though the dimensions of the two bones
differ, the proximal articular surface is reniform
and similar in shape in both specimens. The late-
ral proximal articular surfaces are broad and sepa-
rated by 2 sinus. Since the more jutting edges of
the complete specimen are partially abraded.

I metatarsal

One complete specimen of this bone (IS. 378)

(pl. 3, fig. 3) 1:.378), broken at mid-diaphysis, was
found. The distal, dorsal part of the diaphysis
where it meets the epyphysis is in very poor condi-
tion. We suspect that the bone was struck many
times, perhaps during butchering, or that it was
used as a hammer. It has the following measure-
ments: L 182; BP 33.3; DP 43.5; BS min. 41.5; BS at
the middle 46; DS 22; BD 56; BDa 46; DD 41.

The proximal articular surface is saddle shaped,
and more raised towards the lateral border. The
diaphysis is wide, flat, concave on the palmar side
and slightly convex on the dorsal side; its medial
znd lateral borders diverge slightly in the distal
direction. The intercondylar ridge of the distal arti-
cular surface is clearly defined only on the palmar
side. Overall, the bone appears strong but graceful.

IV metatarsal

There is one compiete specimen of this bone (IS.
380) (pl. 3. fig. 3). the edges of which are particu-
larly well preserved, with uncommonly dark stai-
ning by absorbed iron and manganese oxides. Iis
measurements are: L 161, BP 43, BP artic. 35.7, DP
41, DP artic. 40, BS 26.5, BS at mid diaph. 29, DS
26, BD 33.5, BD artic. 33.5, DD 41.3.

The dorsal edge of the diaphysis of this metapo-
dial is convex, while the palmar edge is concave.
The diaphysis has a sub-circular section. Thereisa
marked bony excrescence on the diaphysis, along
the medial side, where the bone was in contact with
the diaphysis of the adjacent TII metatarsal. The
presence of this callus suggests that the bone belon-
ged to either an adult or old animal.

Phalanges

The number of phalanges found is relatively
high. They are discussed collectively, as distingui-
shing those belonging to the forefoot from those
“elonging to the hind foot was not always possible.

First phalanx

One first phalanx of the second 1oe of the manus
(IS.R.36%), and three from the second toe of the
hind foot (IS.F.334, IS. 335, and IS. 23.53) (pl. 4,
fig. 10) (Tab. 3) can be distinguished because the
former is relatively wider and decidedly shorter
than the other three.

Five I phalanges of the third toe of the manus
(1S. 348, IS. 90.28, IS. 349, IS.F.346, and IS. 347)
(pl. 4, fig. 7) and four from the hind foot (IS. 339,
IS. 340, IS. 341, and IS. 133.42) (pl. 4, fig.8) (Tab.
4) were found. They can be distinguished because,
as is the case for the first lateral phalanges, those of
the forefoot are wider and shorter than those of the
hind foot. They also display a marked bilateral
symmetry, which makes deciding if the phalanges
are from the right or left limbs difficult, though not
impossible.

Three I phalanges of the fourth toe were found,
Lwo attributable to adults (IS.F.-371 and IS.F.373)
{(pl. 4, fig.11) (Tab. 3), and one to a juvenile indivi-
dual (IS. 372). Having only these specimens, we
prefer not to attribute them to the fore or hind foot,
even though, given their relatively large dimen-
sions, we suspect they are from the forefoot.
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Table 3 Second phalanx
L Ten I1 phalanges from the second and fourth
a8 toes of the fore and hind feet, not all of which are
: well preserved, were found. They are: IS. 361, 1S.
o B 364, IS. 356, IS. 363, IS. 92.111, IS. 359, IS. 357,
g3 1S. 362, IS. 360, and IS. 358 (pl. 4, figs. 12 and 15)
-gas (Tab. 3). Those from the second toe are in fact nar-
-8B rower than the others, while making a distinction
8 between those from the fore and hind feet is quite
P difficult. Because of the distinctive asymmetry of
st these phalanges, we fecl fewer measurements are
-os8 necessary, and remind the reader that in this case
CERL BDa is a minimum value measured dorsally, while
B BS is 2 maximum value.
P",m Three II phalanges of the third toe of the
Lose G e forefoot (IS. 113.108, IS. 338, and IS. 337) (pl. 4,
S Tl fig 13) can be readily distinguished from four Il
[551 1 phalanges of the third 10e of the hind foot (IS. 352,
i S8 1 IS.F.353, IS. 351, and IS. 350) (pl. 4, fig. 14) (Tab.
! uas 6), as the former are more flattened and widened,
l.m and shorter than the latter,
r88L
N BLL Third phalanx
M‘lm Two I phalanges of the second and fourth toes,
o) IS.R.355, IS. 354) (pl. 4. figs. 16 and 18), one of
g5t which is complete, display differences in the posi-
!jm tion of the articular face: one is sub-horizontal,
s ] while the other is oriented more transversally. We
L ' A do not know if these are individual variations, but
o3 we suppose that the first (IS.R.353) is from the
second toe, and the latter (IS.334) from the fourth
toe.
Table 2 Table S
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It is possible, in the case of four badly fragmen-
ted I1I phalanges of the third toe (IS. 343, IS. 344,
1S. 342, and IS.F.345) (pl. 4, fig.17), to distinguish
berween those from the fore and hind feet. The
articular surface of the I1I phalange of the third toe
of the forefoot is extremely flatiened and widened
with respect to its counterpart in the hind foot. The
difference is quitc evident.

DISCUSSION

All the material supports the conclusion that the
Isernia rhinoceros is referrable to Stephanorhinus
hundsheimensis. The skull is long and narrow, with
narrow zygoma, large nasals and narial incision, a
posteriorly placed parieto-frontal syncline, a trape-
zoidal occiput, etc., characteristics uniting it with
this species rather than S. etruscus. One should
especially note that while all the other dimensions
exceed those [or S. etruscus, the distance between
the orbit and the narial incision is smaller, as
occurs in S. hundsheimensis from Mauer and
Mosbach. Also, as occurs in S. hundsheimensis, the
mandible is stout and does no: taper rostrally.

The analysis of the dental measurements indica-
tes that the rhinosceros from Isernia more closely
resemnbled S. hundsheimensis than S. etriuscus (figs.
2 and 3) (see Fortelius e al. in this volume). In par-
ticular, one should note the similarity between the
Isernia curve and many details of the S. hundshei-
mensis curve, which indicates that both the propor-
tions of the individual tecth and, in general, the size
and proportion of the dentition are similar,
Examples of these similarities can be seen in the
mesially narrow P, the lingually short M\l (fig. 2),
the lingually long M/! and the characteristic zig-zag
relationship between the lengths and widths of the
M2 (fig. 3). These characieristics are repeated in
the curves for Mosbach, Mauer and Sussenborn,
suggesting the differences they indicate are real
(figs. 4 and 3).

The one-way analysis of variance shows the
difference batween the Isernia teeth and those of
S.etruscus to be statistically significant (P < 0.005)
with regards to the distal width of P\3, the lingual
length of P4, the mesial and distal widths of M\2,
and the mesial width of P/3 and M/1. The possibly
exaggerated size estimate for P4 and M2 could at
most account for 3 out of 6 of the differences, while
ihe other differences may be regarded as genuine.
In contrast, threc of the four statistically significant
differences between the material from Isernia and
S. hundsheimensis revealed by an identical analysis
may party be duc to exaggerated size estimate of
P4 and M\2 in the Isernia sample (fig. 2: the lin-
gual length of P, the mesial and distal widths of
AR2; the fourth significant difference is the greater
lingual Jength of P\2 from Isernia). It is possible
that the population from Isemia differs from the
comparzble etruscoid material in having lingually
longer upper premolars (cf. fig. 2), but the small
sample size does not allow this possibility to be
assessed with confidence.

Ratio diagrams of samples (based on associated
dentitions only) of S. hundsheimensis from Mosbach,

Maucr, and Sissenborn are shown for comparison
in figs. 4 and 5. The more numerous samples from
Mauer and Mosbach are more similar to each other
than to the less numerous sample from Sissenborn,
which is probably distoried by stochastic small-sam-
dle effects. This sort of noise could also account for
the deviations observed in the Isernia sample.
Nevertheless, the overall similarity between Isernia
and S. hundsheimensis curves is striking, and stron-
gly supports the identification of the Iscrnia form as
S. hundsheimensis.

In addition, the postcranial remains from
Isernia la Pineta have been found comparable 10
the rhinosceros remains attributed 10 Stephanorhi-
nus hundsheimensis found in the Mauer and Mos-
bach deposits and preserved in the Naturhisto-
rische Museum of Mainz and the Hessischer
Landesmuseum of Darmstadt in Germany, and to
the remains found in the Forest Bed Formation of
Trimingham and Mundsley, preserved in the
Natural History Muscum of London.

The dimensions and detailed descriptions of
remains of S. hundsheimensis, including those
found at Isernia, and their comparison with those
of other Quaternary European species of Srephano-
vhinus, are given in the paper by Forielius e al., in
this volume, to which we refer the reader. Here we
have limited ourselves to describing the postcranial
remains, so as to avoid repeating a long comparati-
ve-analysis of every detail of every individual bone.
Only the characteristics of some of the remains
most useful for determining the species have been
discussed.

The long bones, being cither incomplete or
deformed, are only of little use. On the other hand,
the carpals, tarsals, and metapodials are more
distinctive. Below, the Isernia rhinoceros and S.
erruscus of the Valdarmo (Tuscany), the species
most similar to S. hunsheimensis, are compared.

The semilunar, the pyramidal and the magnum
of the Isernia form are more compressed latero-
medially and more stretched dorso-palmarly (semi-
lunar) and proximo-ventrally (pvramidal and
magnum). These bones appear more slender than
those of S. etruscus.

In the fourth metacarpal, the proximal articular
surface, in proximal view, has a relatively shorter
dorsal border and a longer medial border.

The astragalus is proportionally broader medio-
laterally and more compressed proximo-ventrally.
This characteristic is perhaps allometric, because
the astragali of the Isernia form are larger than
those of S. erruscus.

The calcaneum is shorter and stronger.

The cuboid is more elongated dorso-plantarly,
with the dorsal face broader and lower, and the
proximal articular surface more stretched latero-
medially.

The distal articular surface of the second meta-
tarsal is more asymmerrical.

In the third metatarsal the proximal articular
surface appears to be more convex dorso-plantarly,
the diaphysis enlarges distalwards and is less flat,
and the distal articular surface is broader.

In the fourth metatarsal the proximal articular
surface is sub-circular, not sub-triangular (as it is in
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S. etruscues), the cross section of diaphysis is sub-
circular (not elliptical), and the distal epiphysis is
broader.

These characteristics, which distinguish the
Isernia rhinoceros from S. etruscus, are peculiar to
S. hundsheimensis. Only some characteristics are
found in common with S. kirchbergensis, but this
species differs considerably in dimensions and in
other characteristics.

CONCLUSIONS

The abundant rhinoceros remains from Isernia
can be auributed to S. Aundsheimensis with confi-
dence. The material is sufficiently rich to allow the
description of the skull, dentition, and much of the
skeleton of the species, and will serve as a standard
for comparison. Other sites with abundant S.
hundsheimensis remains exist, for example Mauer
and Mosbach, but they are less precisely dated

and/or represent longer time spans than Isernia
(Delitala er al., 1983; Koenigswald & Tobien, 1987).
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PLATE 2

Sieph hinus hundshel is (Toula) from Isernia la Pincta 1 = associated Jeft P2-P\8 (1S. §3). occlusal view; 2 = right PR2 (IS, 93, 3
= right P/ (1S. 102), 4 = left W3 (IS. 125), a = occlusal view, b = buceal view, ¢ = lingual vicws 5 = right mandible (n. 33083), a = lztcral
view, b = occlusal view {the teeth are x 1, the mandible x 0.).
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PLATE 3

Steph hirus hundshei is {Toula) from Isemnia la Pineta: | = left pyramidal (IS. 326), assial view: 2 = right pisiform (IS, 336).
assial +iew; 3 = left cuboid (IS. 373), assial view; ¢ - right patella (IS. 51.71), articular view; 3 2 right magnum (IS. 365), 2 = proximal
view. b = abassial view; 6 = left thisd cunciform (1S. 51.21), a = proximal view, b a dorsal view; 7 = first phalange of the third toc of the
forefoot (IS.F.346); 8 = first phalangc of the third toe of the hind foot (IS, 339); 9 = first phalange of the second toe of the forefoot
(1S.R.369); 10 = firs? phalange of the second toe of the hind foot (IS, 334); 11 = first phalange of the fourth to¢ (IS.F.373); 12 = second
phalange from the sccond or fourth toe:(1S. 359); 13 = second phalange of the third toe of the forefoot (IS. 113.108); 14 = second phalan-
ge of the third toe of the hind foot (IS. 358); 15 » second phalange of the second or fourth toc (1S. 357); 16 - third phalange probably of
the second toe (IS.R.355); 17 = third phalange of the third toe (IS.F.345); 18 = third phalange probably of the fourth toe (15.354) (x 0.66).
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PLATE 4
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