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p 2 in the late early Pleistocenc. thc sIigblly 1aJ¡er S. hlUldrM¡-..is with ~lativcly 1aI¡e P 2' whicb dispcncd imo
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Introductlon

The locality of Bilzingsleben is well known for its human remains, archaeological remains
and fossils and for tbe geological infonnation it contains (VLtEK, 1978; MANIA et al. 1980,
1986,1997; MAl et al. 1983; FISCHER et al. 1991; MAMA 199Oa, 1mb etc.). Systematic and
annua1 excavations since 1969 by D. Mania yielded huge collections of mamma1 fossils. Since
1997, I am involved in Ibis project through tbe study of tbe cervids (VAN DER MADE. 19988)
and rhinos. By now, approximately half of tbe rhino material has been studied. It is tbe aim of
this paper to give some of the ftrst results and to discuss tbe evolution of tbese rhinos.

Colledlons
Rhino material was studied in a number of collections, and some of this material is used here
for comparison. Wbere this is tbe case, tbis is indicated by tbe following abbreviations.
NHML Natural History Museum, London (formerly British Museum (Natural

History».
FBFSUJB Fonchungstelle BilzingslebeD. Friedrich Schiller-Universitit Jena.

Bilzingsleben.
IPUW Institut fiir Paliontologie del Univenitit, Wien.

I Praebistoria Tburingica 4, S.41-641
I Artan2~ "1

- --
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IQW
MCP
MNCN

Measurements and thetr abbreviatfons
AII measurements in mm.
DAP Antero-posterior diametre of a tooth or bone.
DAPp DAP of fue proximal end of abone.
DT Transverse diametre (widtb).
DTa DT of fue anterior lobe of a tooth.
DTmax Maximal DT of abone.
DTp DT of tbc posterior lobe of a tootb, or of fue proximal end of a bonc.
L Length of abone.
Lext Length of the astragalus, measurcd at fue extemal side.

Plelstocene Stephanohlnus In the Ilterature
The rhinos (family Rhinocerotidae OWEN 1845) from Bilzings1eben have been assigned to tW()
species ofthe genus Dicerorhinus: D. hemitoechus and D. kirehbergensis (eg. MANIA 1983).
These species, as well as D. etruscus and D. ki~hbergensis. were commonly placed in that
genus (eg. STAESCHE 1941; KAHLKE 1965. 1966. 1975, 1977; l.oosE 1975; G~ 1980;
MAZZA 1988) and some paleontologists continue to do so (eg. G~ 1996). However,
currently they are all placed in Stephanorhinus KRETZOI 1942 (eg. FORTELIUs ct al. 1993;
CERD~O 1990, 1993). The recent Dicerorhinus has inCiSOIS. whereas fue European forros
placed in. or related to, Stephanorhinus lost fue incisors alrcady in the Late Miocene. In
addition there are numerous morphological differenccs bctween both genera. Stephanorhinus
must have separated millions ofyears ago from fue lineage leading to fue living Dicerorhinus.
Some authors (eg. G~ 1980) prefer to use fue name Dicerorhinus mercki (KAUP 1841)
instead of S. ki~hbergensis (JAGER 1839) in spite ofthe fact that fue latter name has priority.
GUÉRIN (1980, 19823, 1982b) proposed a model of evo1ution and stratigraphical distribution
oí. what is called here, Stephanorhinus from western Europe. He considered D. etruscus
etruscus (F ALCONER 1868) of fue Pliocene and early Pleistocene to evolve into D. e.
brochycephalus (ScHRof.DER 1903) from fue early Middle Pleistocene and later into D.
hemitoechus (F ALCONER 1868) of late Middle and Late Pleistocene. Tbis evolution should
have occurred in Europe. D. mercki was considered to be a migrant from Asia, that lived
during the Middle and Late Pleistocene in Europe.
FORTEUUS et al. (1993) assigned most of what GUÉRIN (1980) called D. etruscus brochy-
cephalus to Stephanorhinus hundsheimensis (TOULA 1902), except for the type. that was
placed in S. ki~hbergensis. They also indicated problems in understanding the phylogeny of
fue group. Their cladogram unites S. etruscus and S. hundsheimensis. these are grouped with
S. hemitoechus and fuese three again with S. kirchbergensis (omitting. two Pliocene species
that are not discusscd here). Tbis scems to preclude an evo1ution of S. hundsheimensis to
S. hemitoechus. FORTELIUS ct al. (1993). MAZZA et al. (1993) and RUS'nONI et al. (1995)
considered S. etruscus typical of fue Early Pleistocene. but a1so occurring in fue Middle
Pleistocene, a small forro called S. aff. hundsheimensis typical ofthe latest Early Pleistoccne.
fue larger S. hundsheimensis typical of the early Middle P1eistocene and S. hemitoechus of fue
early Middle to Late Pleistocene. Most of these species were thus supposed to have
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overlapping ranges, implicitly contradicting Guérin 's evolutive and stratigraphic modelo
S. kirchbergensis was believed to be typical of the Middle and Late Pleistocene.
A small late Early Pleistocene rnmo, very likely identical to that was assigned to S. aff.
hundsheimensis by MAZZA et al. (1993), was also reported room Spain and was assigned to
S. etruscus (CERDEAO 1993; VAN DER MADE 1998b, in press).
GUÉRJN (1980), nor FORTEUUS et al. (1993) included the large collections room Thuringia in
their studies. As we will see below, the material room Bilzingsleben belongs to S. hemitoechus
and S. aff. ki~hbergensis. A study ofthis material and a comparison with material room other
localities in Thuringia is expected to resolve some of the problems, or at least define them

more clearly.

Brlef descrlption and comparlson of seleded material from Bl1zfngsleben

The chino postcranial material from Bilzingsleben can be separated into two fairly well
separated size groups. Most of the dental elements can be separated into two groups on the
basis of morphology and size. Though the separation in size is not as clear, as in the bones, it
coincides well with the separation based on morphology.
No complete skuUs are found. There are many small fragments. Isolated nasals are wide and
have extensive rugose areas, suggesting large horns.
All dental elements are represented. In this preliminary note, only the permanent lower
dentition is described and compared. As a general rule, it can be stated that the enamel is
smooth and that there is no important formation of cementum in S. aff. kirchbergensis,
whereas the enamel is slightly more rugose and there may be some more cementum in S.
hemitoechus (eg. compare Plate 3, figures l and 3 and Plate 1, figures 1 and 2). The cheek
teeth do not show the angular morphology as in Coelodonta.
The P can be separated metrically into two groups (Figure 1). The smaller ones (PI. 1, fig. 1;
PI. 2, ttg. 1) tend to have relatively low crowns, and are assigned to S. hemitoechus. Tbe length
tends to be less at the base than in the upper half of the crown. One specimen from Weimar-
Ehringsdorf in a mandible shows that S. hemitoechus occasionally mar have large P 2' that are
within fue range of S. kirchbergensis. Tbe specimens from Bilzingsleben are small compared
to those of S. hundsheimensis from Voigtstedt, Süssenbom and Soleilhac (Figure 3). Tbe P 2 of
S. aff. kirchbergensis (Pl. 1, fig. 1) are large, have high crowns and tend to have a greater
length at the base than in the upper half of the crown.
Tbe P 3 and P 4 have similar morphologies. There are gradual morphological differences
between the two premolars, for instante the first fossid is more clearly developed in the fourth
premolar. Tbe ftrst lobe is wider than the second lobe in both, the difference being greater in
the third premolar. However there is important overlap between the P 3 and P 4 in this character.
Tbe third premolar is smaller than the fourth premolar, moreover both species differ in size. In
S. aff. kirchbergensis (Pl. 2, fig. 3), the bottom ofthe second fossid ofthe fourth premolar may
have a U-shaPed bottom as in the molars, or a V-shaped bottom. In S. hemitoechus, this
bottom is a1ways V-shaped. In the latter species, the ftrst fossid may occasionally be closed
(pl. 6, fig. 2). Because Done of the characters is usually decisive, isolated P 4 of fue sma11
species and P 3 of the large species are difficult to tell aparto
The MI and ~ are similar in morphology, though fue former seems to have a slightly higher
crown and relatively wider second lobe. The second molar is slightly larger, but there is an
important overlap in sizes within each ofthe two species. There are two morphological types;
one with a second fossid with a V-Shaped bottom and with a ftrst fossid that tends to have this
morphology as well and another one, where fuese fossids have a U-shaped bottom.
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Occasionally the bottom might be «parabolus-shaped» (the valley being narrower), but there
is never a Sharp line at the bottom. The first morphology occurs in small molars and the
second in large molars. This dimensional and morphological separation into two groups is
taken as a separation of the molars of the two species; the small molars with V-Shapes being
assigned to S. hemitoechus (PI. 3, fig. 3; P16, fig. 2) and the large oneswith U-shapes to S. aff.
kirchbergensis (PI. 2, fig. 2; PI 3, fig. 1; PI. 4, fig. 1). In S. kirchbergensis from Ebringsdorf,
the fossids are narrower than in Bilzingsleben and frequently a V-shape is present, however
the V-shape is wider than in S. hemitoechus from Ebringsdorf. It seems thus that the V-shape
developed convergently in later ~u1ations of the S. kirchbergensis lineage. Apart from fuese
morphological characters, there are others that can be used to separate botb species, but the
shape oftbe fossids is by far the best character in fue Bilzingsleben sample.
The MJ tend to have relatively low crowns, an anterior fossid witb a low bottom, posteriorly
directed roots and a different morphology ofthe distalloph and never have distal facet. None
of the large specimens in Figure 2 has V-shaped fossids and Done of fue small ones has U-
shaped fossids. Tbe lingual side of the posterior lobe is more square in S. hemitoechus,
whereas in S. aff. kirchbe1'gensis it is more undulating, projecting more lingually below the
posterior loph tban below fue posterior fossid.
Mandible fragments that preserve the symphysis are invariably without incisors or alveoles
for the incisors and no isolated incisors have been found.
The postcraneal skeleton shows clear differences in size between the smaller S. hemitoechus
and fue larger S. aff. kirchbergensis. V1rtually all bones are represented in fue sample, but it is
not the intention to describe and discuss all elements here.
Tbe astragalus has the typical morphology as in rhinos. Pleistocene Stephanorhinus seems to
occur rougbly in three size groups: the small S. etruscus (S. aff. hundsheimensis of some
authors) of the Early Pleistocene, the intermediate S. hundsheimensis and S. hemitoechus of
fue Middle and Late Pleistocene and fue large S. kirchbergensis of the Middle and Late
Pleistocene (Fig. 5). Within each species and even within each sample, the lengtb of the
astragali seems to be much more variable than the width. Tbis is particularly clear in samples
from localities with only one species (eg. Süssenbom and Atapuerca TDW 4). Two small juve~
nile specimens from Taubach are relatively very wide. Tbese specimens show tbat fue lengtb
oftbe astragalus tends to increase more than the widtb during the tife oftbe individual. Ifthe
specimens indeed belong to S. kirchbergensis (as is supposed here), fue lengtb increases more
than fue width, ifthe specimens belong to S. hemitoechus, only fue lengtb is to increase. It is
to be expected that lengtb varies much more witb the age of the individual tban the width and
that lengtb/width ratios of astragali are to some degree age dependent. Tbe result is that for a
given lengtb, the astragali of S. kirchbergensis or S. aff. kirchbergensis are relatively wider
(length-width ratio) than those of fue S. hundsheimensis - S. hemitoechus group and fuese in
turn are wider than in the S. etruscus group. However, if fue range of length-width ratios is
considered, there is probably no important difference. A specimen assigned to S. aff.
kirchbergensis (PI. 5, fig. 1) is relatively much wider than the specimen assiged to S.
hemitoechus (pI. 5, fig. 2), the distance between proximal and distal articulation facets is less,
etc. However, fue differences migbt be individual, or age dependent, rather than specific. If in
samples with more than one species, fue proportions are taken as a basis for specific
assignation of the astragali, any later anaIysis will show differences between both species in
proportions. Here, the proportions are considered less reliable, because they seem to be varia-
ble in monospecific samples. In any case, one has to be cautious in fue interpretation of any
character related to the length and width proportions of the astragalus for fue study of
taxonomy and/or locomotory adaptation.
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There are but few complete metapodials. The few available specimens suggest that S. aff.
kirchbergensis has more robust third metacarpals than S. hemitoechus. Tbe third metatarsals
afilie smaller fonn are more gracile than fue few complete specimens of S. hemitoechus from
Neumark Nord and Ehringsdorf.
The fInt central phalanx is more or less symmetrical and is a wide tooth. The lateral
phalanges are narrower and more asymmetrical. Most of fue specimens are largc (Figure 6)
and are bclieved to belong to S. aff. kirchbergensis (Plate 7); fue smaller specimens are
believed to belong to S. hemitoechus (Platc 6, fig. 1). In fue 1arger phalanges, fue DAPp-DTp
plot (Figure 6) sbows a good correlation, but fue L-DTp plot suggests a separation in more
robust anterior phalanges and more gracile posterior phalanges. S. hemitoechus migbt be
expected to be more cursorial and therefore to have more elongate phalanges; bowever, fue
available data do not support such an assumption.
The second central phalanx and second lateral phalanges differ in fue same way as tbe first
phalanges. Again fue large specimens are assigned to S. aff. kirchbergensis (p1ate 8, fig. 2)
and fue small ones to S. hemitoechus (Plate 8, fig. 1). There is no evidence for more gracile
posterior phalanges, nor for a greater gracility of one of tbe two species (Figure 7).

Discusslon
The genera Coelodonta and Stephanorhinus are tbe comlnon rhinos of tbe Pleistocene of
Europe. Botb lack incisors. Coelodonta has more cementum and enamel that is more rogase
than Stephanorhinus and its check teeth have a more angular morphology. This COnílrDlS fue
assignation afilie material from Bilzingsleben to Stephanorhinus.
There is a good agreement in size between fue large fonn room Bilzingsleben and material
from Ehringsdorf and Taubach in thc IQW that has been assigned to D. kirchbergensis
(KAm.KE 1975, 1977). There are howevcr also differences. The lower molars room Bilzings-
leben have U-shaped fossids, while tbe molars from Ehringsdorf and Taubach tend to have V-
shaped fossids. The third molars from Bilzingsleben are relativeiy small, whereas tbose from
Ehringsdorf are larger and tbose from Taubach are stilllarger.
Increase in fue sÍze of tbe M3 relative to that of otber teetb is very comlnon among ungulatcs.
The M3 mar just become larger, maintaining its shape, or may become more elongatc tbrougb
fue addition of distallobes. Such trends are interpreted as adaptations to diets that include
greater amounts of food of a poorcr quality. Gencrally, this means that an omnivore shifts to a
more herbivorous diet or that a herbivore ingests a greater amount of plant material with a
lower nutritive value. These trends are frequently connected with a tendency towards greatcr
crown heigbts, thinner enamel and fue formation of cementum. These trends, in particular M3
length has often been used as a stratigraphical tool. (VAN DER MAnE 1999.)
The fauna from Bilzingsleben is an interglacial fauna, placed on biostratigraphical grounds
witbin fue Holstein comp1ex (HEINRICH 1991; MANIA 1995, 1997), time equivalent to stage 11.
Ehringsdorf is placed in an intra-Saale interglacial (HEINIUCH 1991; MANIA 1997), or oxygen
isotope stage 7. Taubach is placed in tbe Eemian (HEINRICH 1991), or oxygen isotope stage 5.
Heinrichs models of evolution of Arvicola and Castor tbat imply a scquence from old to
young: Bilzingsleben - Ehringsdorf - Taubach. is coroborated by fue tendencies in fue
Stephanorhinus kirchbergensis lineage. The ages of fue localities and fue morphological and
metrical diffcrences in tbe samples afilie large Stephanorhinus lead to fue following model of
evolution: M) size increased room stage 11 to stage 7 and furthcr to stagc 5 and U-shaped
fossids in fue motars were reptaced by V-shaped fossids between stages 11 and 7.
The differences between fue large Stephanorhinus of fue different ages are such, that it is
OODVomoDt to rvt1~ this in taxonomy. FORT&LIUS et &1- (1993, p. 65) msgested tbat
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S. kirchbergensis could be divided into two species, the smaller Middle Pleistocene
S. bmchycephalus and the larger S. kirchbe1'gensis. S. bmchycephalus was flJ'St published as a
variety of D. mercki, but later GUÉRIN (1980) considered it a subspecies of D. etruscus. The
type of S. bmchycephalus is a skull from Dax1anden (figured by LooSE 1975). This skulllooks
much 1ike a 1arger skull from Mosbach assigned to S. kirchbergensis and many authors
consider it conspecific, or at least re1ated (eg. LoosE 1975; MAZZA 1988). Whereas
«bmchycephalus» is an available name, a study of the type material shou1d reveal, whether the
Bilzingsleben material can be assigned to this taxon.
In arder to place the sma11 rhino from Bilzingsleben in its context we have to bear in mind the
phylogenetic and stratigraphic models of GUÉRIN (1980, 1982a, 1982b), proposing a single
lineage consisting of different forros typica1 of a particular time, and FORTELIUS et al. (1993),
who supposed a more complex phylogeny and overlapping ranges ofthe taxa.
The sma11 species S. etruscus, S. hundsheimensis and S. hemitoechus are very similar in size
and morphology, differing in details rather than in ecologicalIy important characters.
Sympatic related species differ usualIy in size and/or in some adaptation that is clearly
reflected in morphology ofbones, skull or dentition. Therefore, it seems unlikeIy that ~ of
the three species, or a11 three, 1ived at the same time at the same place. For instante, citations
of S. etruscus from Mosbach (see FORTELIUS et al. 1993), are probably either based on material
from the Early Pleistocene Mosbach 1, or on an underestimation of the variabi1ity of
S. hundsheimensis. SimilarIy the citation of S. hemitoechus from Mosbach (see FORTEUUS et
al. 1993) is questionable, maybe it does come from Mosbach 3 after all, thOugh no Stephano-
rhinus was reported from this level (VON KOENIGSWALD & TOBIEN 1987). In order to
demonstrate overlapping ranges, the assignation of the material should be beyond discussion,
which is difficult in such similar species, as well as the stratigrapical provenance. In addition,
Guérin's model of subsequent forros is from an ecological point of view more attractive than
a model with very similar forros that overlap in time and space.
Astragali from the Early P1eistocene, that have been assigned to S. etruscus or to S. aff.
hundsheimensis are on average a little smaller than Middle and Late Pleistocene specimens
assigned to S. hundsheimensis (S. e. bmchycephalus) and S. hemitoechus (Figure 5; VAN DER
MAnE, in press, figure 4). SimilarIy, Early Pleistocene check teeth are on average smaller
(Figure 4). In a way this groups all Early Pleistocene forros, despite that some have been
assigned to S. aff. hundsheimensis. More important, it is suggestive of a break near fue Early
Middle Pleistocene boundary. The earliest Middle Pleistocene Stephanorhinus have relatively
larger P 2 than fue Early Pleistocene ones. Reduction of the size of premolars is a common
tendency, that is often related to an increase in size of the posterior molars, particularly in
artiodactyls (eg. VAN DER MAnE 1999). The earIy Middle Pleistocene S. hundsheimensis
seems thus to be more primitive than the Early Pleistocene Stephanorhinus and, if this is
cOrrect, S. hundsheimensis is no likely descendant of S. etruscus. S. hundsheimensis may be
an immigrant that replaced S. etruscus at, or clase to, the EarIy-Middle Pleistocene boundary.
Apart from a discrepancy in the position of the break, this is more in line with the model of
FORTEUUS et al. (1993), that does not derive S. hundsheimensis from S. etruscus, than with
GUÉRIN'S (1980) model, that supposes a continuous evolution.
Soleilhac has a particularly large P 2' Voigtstedt, Süssenborn and Cesi have large P 2' and
Bilzingsleben, Pinilla del Valle, Neumark Nord and Ehringsdorf have small P 2 (Figure 3).
This suggests a gradual decrease in size, though the possibility of one or two breaks exists.
Comparing Bilzingsleben and Ehringsdorf, there seems to be a difference in M, size.
However, considering Süssenborn, Voigtstedt and Soleilhac, it appears difficult to cxp1ain this
as a tendency, moroover, virtually all variation is within the ranges of Süssenbom.
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S. hemitoechus is often considered to be more heavily built than S. hundsheimensis (eg.
RumoNl et al. 1995). The postcranial material from Bilzingsleben, seems to be rather gracile.
The small rhino from Bilzingsleben is thus more like S. hemitoechus in its dentition and
seems to be more like S. hundsheimensis in its skeleton. Both species are considered here as a
lineage, in which ÍIrst changes in dentition are seen and later changes in fue skeleton. This is
largely in line with GutRIN's (1980) model of evolution, as well as with bis stratigraphy,
thoUgh fue taxonomy is different.
The small rhino from Bilzingsleben is assigned to S. hemitoechus, though it is likely to
represent a primitive formo

Conduslons
Tbough much material Bilzingsleben remains to be studied and many more specimens from
fue Tburingian localities and elsewhere should be included in fue comparisons, a number of
preliminary conclusions can be drawn ando as a working hypothesis, a model of evolution of
Pleistocene European Stephanorhinus can be presented.
Tbe rhinos from Bilzingsleben are assigned to S. aff. kirchbergensis and S. hemitoechus.
The S. kirchbergensis lineage entered Europe during fue early Middle Pleistocene. Its
evolution towards larger M3 is of stratigraphic value and coroborates earlier findings on
rodents that Bilzingsleben is older than Ehringsdorf which in turn is older than Taubach. This
is consistent with a correlation ofEhringsdorfto an intra-Saale interglacial (isotope stage 7).
Tbe smaIler Stephanorhinus is represented in fue Early Pleistocene by S. etruscus, which is
replaced at, or clase to, fue Early-Middle Pleistocene transition by S. hundsheimensis, which
is an inmigranl This species evolved into S. hemitoechus.
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Bivariate plot oftbe P 2 of Stephanorhinus
from Bi1zingsleben. DTa = anterior width,

DTp = posterior width. Crosses = S.
hemitoechus, triangles - s. aff.
kirchbergensís .
Bivariater Plot des P ~n Stephanorhinus
~n Büzingsleben. Dta = ~nIere Breite,
Dtp = hintere Bre/te. KreIae - S.
hemitoechus. Dreiecke = S. aff.

kirchbergensis

Fig.l
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Size in the check teeth of S. etnucus (crosses) and the S. hundsheimensis - hemitoechus
lineage (dots). The localities are in approximate stratigrapbical arder from old (bottom) to
young (top): Valdarno (IQw), Pietrafitta (Mazza et al. 1993), Venta Micena (Santafé-Llopis &
Casanovas-Cladellas 1987), Atapuerca mW4b (MB), Soleilhac (MCP), Voigtstedt (IQW;
only specimens in mandibles), West Runton (NHML; Only specimens in mandibles),
Süssenbom (IQW; only specimens in mandibles), Cesi (Mazza. 1997), Bilzingsleben
(FBFSUJB), Pini1la del Valle (Alférez & lñigo 1990), NeuItIark Nord (FBFSUm), Weimar-
Ebringsdorf(IQW; only specimeos in mandibles, save for MJ, Taubach (IQW).
Gro"Be der Backenzálme ron S. etnucus ~e) und der S. hund.heimensis-hemitoechus -
Unie (Punkte). Die FundsteIlen sind stnúigraphisch geonlnet ron alt (unten) zujung (oben):
Yaldarno (IQW), Pietmfina (MAZZ4 et al. /993), Venta Micena (SANTAFÉ-UOPIS &
CASANOYAS-CLADELLAS /987), Atapuerca TDW4b (MB), Soleilhac (MCP), Yoigtstedt
(IQW: nur Untel-kie.fer), We.st Runton (NHML, nur Unterkiefer), SüjJenborn (lQW: nur
Unterkiefer), Cesi (MAZZ4 /997), Bilzingsleben (FBFSWB), Pinilla del Valle (ALFÉREZ &
/H/GO /990), Neumark-Nonl (FBFSUJB), Weimar-Ehringsdorf (lQJJI: nur Unterkiefer ohne
M3), Taubach (IQW)

Fig.3

Abb.3
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M/3 Bilzingsleben Fig. 2 Bivariate plots oí the M, oí
Stephanorhinus from

Bilzingsleben.
DTa = anterior width, DTp =
posterior width. Crosses - S.
hemitoechus, triangles = s. aff.

kirchbergensis .
Abb. 2 Bivariate plots des M J ron

Stephanorhinus van
Bilzingsleben. DTa - varden

Breite,
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Taubach

Ehrlngsdorf

Bllzlngsleben
. ..-- - - - . -- .

I I I I I I I I I I I I I I I
32 34 36 38 40 34 36 38 40 42 30 32 34 36 38

M/1 DTp M/2 DTp M/3 DTp

Size increase in the lower mo1ars of Stephanorhi"us kirrhbergensis lineage. The localities are
in approximate stratigrapbical arder from old (bottom) to young (top): Bilzingsleben
(FBFSUJB), Weimar-Ebringsdoñ (IQW; onJy specimens in mandibles), Taubach (IQW;
specimens in mandibles).
Gro..Penzu"ahme der unteren Mo/aren der Stephanorhinus kirchbergensis -Linie. Die
Fundste/len sind strotigraphisch geordnet \10" alt(unten) zu jung (oben): Bi/zings/eben
(FBFSUJB), Weimar-Ehringsdorf(/Q~ nur Unterkiefer), Taubach (/QJf:' nur U"terkiefer)

Abb. 4

DTp
Fig. 5 Size of the astragalUS of Stephanorhinus from various localities: S. etruscus from Atapucrca

TD4W4b and TD6 (MB, MNCN), S. hundrheimensis from Voigtstedt (IQW), Süssenbom
(IQW), Hundsheim (IPUW) and West Runton (NHML), S. hemitoechus from Bilzingsieben
«<Sh»; FBFSUJB), Weimar-Ebringdsorf «<Sh»; IQW) and Taubach «<Sh»; IQW), S. aff.
kirchbergensis from Bilzingsleben «<Sb; FBFSUJB), S. kirchbergerrsis from Weimar.
Ebringsdorf «<Sb; IQW) and Taubach «<Sb; IQW). Lext is fue length measured at the
externa) side and DTp is the proximal width.

Abb. 5 GrOjJe des Astrogalus van Stephanorhinus verschiedener Fundstel/en: S. etruscus \IOn
Atopuerca TD4W4b "nd TD6 (MB, MNCN), S. hundsheilfteJlfis \IOn Voigtstedt (IQW).
Süftenbom (IQW), H"ndsheim (IPUW) "lid West Rlmton (NHML). S. hemitoechus \IOn
Bilzingsleben ("Sh", FBFSUJB), Weimar-Ehrlngsdorf ("Sh", IQw) und Taubach ("Sh'.,
IQw), S. kirchbergerrsis van Weimar-Ehringsdorf ("Sk"; IQw) Imd Taubach (»S1"; IQw).
úxt = O" der ii~ s..it~ gemea.9"n~ Ldllge. Dtp = pmximaie Breite
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Fig. 6 Bivariate plot (L = 1eDgtb. DTmax = maximal width of d1e first central pbalanx of
Stephanorhinus hemitoechus (triangles) and S. aff. kirchbergellSis (crosses) from
B ilzingsleben.

Abb. 6 Bivariater Plot (L = Ldnge. DTmax - maximum Breite) der enten mittleren PhalallX yon
StephanorhimlS hemitoechus (Dreiecke) und S. aff. kin:hbergellSis (Kreuze) yon Bilzillgsleben
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Size of the second central pbalanx of Stephanorhinus hemitoechus (trlangles) and S. aff.

kirdtbergensis (crosses) from Bilzingsleben.
aráJe der ;weile" milll..,..." Ph,,/QM ~" St~FhQ,,"rhiJtU3 hemitoechus (I),eiecke) und S. qQ:-

kirchbergensis (Kreuze) von Bilzingsleben

51

Figo7

AMo 7

x S. a11. kirchbergensis

... S. hemitoechus
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Fig. 8 Stratigraphical distribution of principal Pleistocene European rhinos. A selcction of localitics
is given in approximate stratigraphical arder and thcir estimated agc in Ma (millions ofyears)
is iDdicated on fue left.

Abb. 8 Stmtigraphische Verbreitung der haupudchlichen N4f/tomarten des europáisc/ten Pleisto-
zans. Links die AUS'li/Q},I wn ¡"unaorten In ihrer stmtigrop/tisc/ten Abfolge rmd mil ihrem
geschiitzten Alter (in Millionen Jahren)
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