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Homínidos de Neuhausen y otras localidades de Bohnerz, Jura de
Suabia, Alemania. Evidencias de una gran diversidad de primates
en el Mioceno Superior de Alemania
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ABSTRACT

Three hominoid upper teeth collected prior to 1837 from late Miocene Bohnerz near Neuhausen,
Swabian Alb (Germany) are described in detail for the first time and are attributed to Anoiapithecus bre-
virostris and Dryopithecus crusafonti (which shares morphological features with Udabnopithecus
garedziensis). Their discovery locus is not far from several other Bohnerz sites which have yielded dry-
opithecine teeth (Salmendingen, Melchingen, Trochtelfingen, Ebingen) of similar age (MN 7/8 – MN 9).
These are the first ante-molar dryopithecine teeth recognised in Germany, and as such provide evidence
concerning the affinities of the hominoids from the Swabian Alb. Previously described ape dento-gnathic
samples from Germany comprised only molars, which are less diagnostic than the anterior dentition, a
fact that has given rise to an extended debate about the affinities of these teeth. Detailed comparisons
between the German hominoid fossils and those from Austria, Slovakia, Hungary, Georgia, Turkey and
Spain, indicates that there may be five species of hominoids in the ensemble of Swabian Alb deposits
(Dryopithecus fontani, Neopithecus brancoi, possibly Griphopithecus sp., Anoiapithecus brevirostris,
Udabnopithecus garedziensis (which could be a senior synonym of Dryopithecus crusafonti) and His-
panopithecus laietanus).
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RESUMEN

En este trabajo se describen en detalle por primera vez tres dientes de homínidos superiores recogi-
dos antes de 1837 a partir de finales del Mioceno Bohnerz cerca de Neuhausen, Jura de Suabia (Ale-
mania) y se atribuyen a Anoiapithecus brevirostris y Dryopithecus crusafonti (que comparte característi-
cas morfológicas con Udabnopithecus garedziensis). Su lugar de descubrimiento no está lejos de
muchos otros sitios Bohnerz que han proporcionado dientes de dryopithecine (Salmendingen, Melchin-
gen, Trochtelfingen, Ebingen) de la misma edad (MN 7 / 8MN 9). Estos son los primeros dientes ante-
molares de dryopithecines reconocidos en Alemania, y como tales, proporcionan evidencias sobre las
afinidades de los homínidos del Jura de Suabia.

Las muestras dentognáticas de simios de Alemania previamente descritas, se componen únicamen-
te de molares, que son menos diagnósticos de la dentición anterior, un hecho que ha dado lugar a un
amplio debate acerca de las afinidades de estos dientes. La comparación detallada entre los homínidos
fósiles de Alemania y los de Austria, Eslovaquia, Hungría, Georgia, Turquía y España, indica que puede
haber cinco especies de homínidos en el conjunto de depósitos del Jura de Suabia (Dryopithecus Fon-
tani, Neopithecus brancoi, posiblemente Griphopithecus sp., Anoiapithecus brevirostris, Udabnopithecus
garedziensis (que podría ser un sinónimo de Dryopithecus crusafonti) y laietanus Hispanopithecus laie-
tanus).

Palabras clave: Hominoidea, Dryopithecinae, simios, Mioceno Superior, Jura de Suabia, Bohnerz,

1 Collège de France, Paris, France, and UMR 7207 (CR2P) du CNRS, 8, rue Buffon, 75005, Paris, France, Email: pickford@mnhn.fr.

Estudios Geológicos, 68(1)
enero-junio 2012, 113-147

ISSN: 0367-0449
doi:10.3989/egeol.40322.129

e728-12 Pickford.qxd  19/6/12  12:18  Página 113



Introduction

In 1837, Herr Bergmeister Zobel (Ludwigsthal)
donated a collection of fossils from Neuhausen
(Fig. 1), which had been in his possession for an
unknown period of time, to the State Museum of
Natural History at Stuttgart (SMNS). The fossils
featured in the 1839 publication by G.F. Jäger, who
prepared a detailed illustrated catalogue of the fossil
samples housed in the museum. Most, if not all, of
the fossils from Neuhausen listed by G.F. Jäger
(1839) are still preserved in the SMNS, and can be
positively identified thanks to the excellent quality
of the illustrations published by him (Jäger, 1839,
Pl. X) and to his hand-written labels which still
accompany the fossils (Fig. 2).

The Neuhausen fossils come from three geological
settings: older Eocene (ob. Ludium = Late Priabon-
ian) fissure fillings rich in the remains of palaeotheres
in which the teeth are red to orange in colour, with

pale yellowish roots; a younger suite of Miocene fos-
sils; and even younger Pleistocene fossils and even
Recent bones from the Bohnerz, a superficial karst-
related deposit rich in small ironstone nodules that
look like beans, hence the name Bohnerz (Bean ore).

Jäger’s (1839) publication is essentially an exten-
sive catalogue providing brief descriptions of the
fossils and listing their localities and superficial
preservation characteristics, rather than a detailed
palaeontological treatise. He identified the fossils to
the best of his knowledge, and on several occasions
he admits in the text that he was at a loss to deter-
mine the species to which some of the specimens
belong. As was the custom at the time, the fossils
were illustrated in plates at the end of the publica-
tion, with minimalist legends providing only the
locality or stratum, and the taxonomic identifica-
tion. For further details one needs to cross-check
back to the text, where the body part determination
of the specimens is provided along with a taxonom-
ic assignment and some details of the provenience.

The three dryopithecine teeth from Neuhausen
allow the proposal of solutions to the long and intri-
cate debate concerning the Miocene fossil apes
from the Swabian Alb, a debate that was largely
fuelled by the fact that previously known samples
consisted only of isolated molars.

Associated fauna and biochronology

Examination of the Bohnerz fossils in the Zobel
collection from Neuhausen stored at the SMNS
yields the following faunal list (Table 1).

Although there is necessarily some doubt about
the association of the Neuhausen fossils (they were
extracted during iron mining of the Bohnerz), this
assemblage, despite the relatively low diversity, is
evidently of Vallesian affinities (MN 9) (Heizmann,
pers. comm.) although correlation with MN 10 can-
not be ruled out. The likely age of the dryopithecine
remains from Neuhausen is post-Hipparion datum,
thus about 10±1 Ma, whereas it is evident that some
of the German hominoid fossils, such as those from
Salmendingen may be somewhat older, MN 7/8
rather than MN 9-10.

Hominoid fossils from the Swabian Alb

The Swabian Alb have yielded fossil hominoid
teeth from a variety of deposits including fissure
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Fig. 1.—Location of the main areas in the Swabian Alb, southern
Germany, where the Bohnerz yielded hominoid fossils (stars)
during the early part of the 19th Century. Also shown is the dry-
opithecine site of Wissberg (Gau-Weinheim), Rhine Graben, the
most septentrional Miocene hominoid site in Europe.
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Fig. 2.—Original labels accompanying the Neuhausen hominoid fossils. (A) Much faded, label written in pencil concerning the P3/
from Neuhausen reads “Chalicotherium Orig. Jäger. 1835 X/ 40/41”. (B) Label for the upper central incisor from Neuhausen reads
“2ter rechter oberer Schneidezahn des Palaeotherium minus? oder der kleinen Art von Lophiodon v. Neuhausen. G. v. Zobel. 273,
1837. T. x. F. 36. 37.” (C-D) Labels found with the upper canine from Neuhausen read (C) “und rechter Eckzahn der Oberkiefer der
Palaeotherium minor v. Neuhausen. 274. v. Zobel 1837. Tab X. F. 29. 30.” and (D) “Orig. Jaeg. Tx, 29. Neuhausen Zobel 1837”.
These labels effectively remove any residual doubt that the specimens are the same as those described by Jäger (1839).

Table 1.—Faunal list of Late Miocene mammals from Neuhausen, Swabian Alb, Germany 

Carnivora
Ursavus depereti SMNS 43484 left m/1

SMNS 43485 left lower canine
Chalicotheriidae

Chalicotherium sp. SMNS 47446 (281) upper molar ectoloph
SMNS 47447 (282) upper molar protocone
Rhinocerotidae

Indet. sp. SMNS 47448 cheek tooth enamel
Equidae

Hipparion sp. SMNS 47449 (63) right p/2
Suidae

Propotamochoerus palaeochoerus SMNS 47454 left P4/, fragment of right m/3
SMNS 47450 (286) left P3/

SMNS 47451 (280) anterior lobe right m/3
SMNS 47452 (283) left P3/

Bovidae
Miotragocerus suevicus SMNS 45102 right m/3
Antilope jaegeri SMNS 47453 (267) left M1/

Cervidae
Cervus sp. SMNS 44216a left P3/

SMNS 44216b right M1/

The names are given as they appear on the museum labels and some of them (e.g. Cervus sp.) probably need revision.
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fillings (Ebingen, Melchingen, Salmendingen,
Trochtelfingen) and marls associated with travertine
(Engelswies).

The fissure fillings of the Swabian Alb have long
been known to contain abundant fossils of Eocene,
Miocene and more recent age. The Bohnerz, which
infills superficial karst fissures, was actively mined
during the early 1800’s for its iron content. The
mining was done by hand, the miners following the
ore-rich fissures, with the result that most fissure
fills were completely cleaned out, and there remains
little possibility for further palaeontological collec-
tions except in the few fissures that were missed by
the miners. On the plus side, because the mining
was done by hand, fossils observed by the miners
were often collected and handed over to the mine
overseers or to town or village mayors or to local
schools, usually as curiosities. Some of these fossils
were later presented to the state museums which
had been created by that time. By this means the
Stuttgart Naturkunde Museum obtained interesting
fossil samples from a number of Swabian Alb
deposits, among which that of Neuhausen is the
subject of this paper.

The Neuhausen and other fissure complexes
were already known in the 1830’s for their rich
palaeothere faunas, and it was possibly because of
this that Jäger (1839, 1850) was prone to identify
fossils that he was doubtful about, as perissodactyls.
The upper P3/, here attributed to a dryopithecine,
was identified by him as a lower tooth of a chali-
cothere, whilst the upper central incisor and the
upper canine were identified by him as Palaeotheri-
um minus. Recall that, at this epoch, mammalian
palaeontology in Europe was still in its infancy, and
many comparisons had to be made with published
descriptions and images, with researchers often iso-
lated from like-minded colleagues, and with little in
the way of extant comparative material. For 170
years,  these interesting dryopithecine teeth
remained incorrectly labelled as perissodactyls. In
retrospect, even the illustrations by Jäger (1839) are
sufficiently clear to show that the specimens are not
perissodactyls. The illustrations of the incisor are,
in particular, clearly those of a hominoid primate
(presence of lingual pillar) and not of a palaeothere
(lingual surface deeply concave).

The genusDryopithecus was erected by Lartet
(1856) on the basis of a mandible from St Gaudens,
France (MN8). The Neuhausen fossils were collect-
ed at least 19 years earlierthe year that they were
donated to the SMNS by Herr Zobel. They may

well have been in his custody for several years
before that. These hominoid specimens thus have
the potential of being the first fossil apes collected
in Europe, if not in the world, not counting the
Salmendingen tooth (SMNS 43460) which was
published four years earlier (Jäger, 1835) which has
alternatively been attributed to Anapithecus hernya-
ki by Begun (2002) or to Dryopithecus by Remane
(1921) and Abel (1931) or as incertae sedis by
Andrews et al. (1996). It is in fact a deciduous
tooth, as shown by the presence of an oblique
cristid entering the mesial fovea from the apex of
the protoconid and subdividing it into two halves
(Hürzeler, 1951, fig. 3). The discovery of the
Neuhausen fossil apes predates that of the first
Siwalik (Indian Subcontinent) hominoids by a sub-
stantial margin (Kelley, 2002).

Material and Methods

The fossils described here are curated at the Staatliches
Museum für Naturkunde in Stuttgart (SMNS), the Bayerische
Staatssammlung für Paläontologie und Geologie und Geobio-
Center der Ludwig-Maximilians- Universität, München
(BSPG), and the Geologisches und Palaeontologisches Institut
Tübingen (GPIT).

Measurements are to the nearest tenth of a mm. In the accom-
panying bivariate plots, it should be noted that authors do not
always present measurements of upper incisors in the same way.
Thus Moyà-Solà and Köhler (1995) and Moyà-Solà et al.
(2004) provide length x breadth measurements for upper central
incisors of D. laietanus from Can Llobateres, and Pierolapithe-
cus catalaunicus from Els Hostalets de Pierola, but these corre-
spond to the labio-lingual breadth and mesio-distal length mea-
surements respectively of other authors (Begun, 1992a; Ribot et
al., 1996). If the Can Llobateres and Els Hostalets de Pierola
data are plotted as published, without transposing the values, the
specimens appear broader relative to length than is the case.

“Hostalets de Pierola” is the toponym where the locus typi-
cus of Pierolapithecus catalaunicus is situated. It is employed
in a broad sense to refer to groups of localities for the classical
sites that are customarily termed “Hostalets Inferior” (Lower
Hostalets) or “Hostalets Superior” (Upper Hostalets). In order
to avoid misunderstandings with these other localities, it is
pointed out that “Barranc de Can Vila 1” (BCV1) is the type
locality of P. catalaunicus, (also referred to as the “Abocador
de Can Mata”, which is the name given to the local stratigraph-
ic series where BCV1 occurs).

Abbreviations in the text are as follows:- I1/ – upper central
incisor, C1/upper canine, P3/ – upper third premolar, M – upper
molar, m/3 lower third molar. Institutional abbreviations are:-
BSPG – Bayerische Staatssammlung für Paläontologie und
Geo-Biologie, GPIT MA – Geologisches und Palaeontologis-
ches Institut Tübingen, Mammalia, IPS – Institut Català de
Paleontologia, Universitat Autònoma de Barcelona (formerly
Institut de Paleontologia M. Crusafont, Sabadell), RUD – Rud-
abánya, SMNSStaatliches Museum für Naturkunde in Stuttgart.
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Fig. 3.—Fossils from the Bohnerz, Swabian Alb, Germany – reproduction of Plate X of Jäger, 1839. Most of the Neuhausen fossils
figure on this plate, along with fossils from other Miocene localities. The dryopithecine teeth are figures 29-30, 35-36 and 40-41.
There is no scale on the figure but the figures on the original plate are approximately natural size.
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Archival and historical background

Among the fossils in the Zobel collection from Neuhausen
there are three teeth that attract attention (Table 1) (Figs 2-6).
All three were attributed to perissodactyls by Jäger (1839) who
was evidently influenced by the fact that the area is rich in the
remains of palaeotheres. SMNS 43650 (= 284 in Jäger) (Fig.
2A) was identified as a lower tooth of Chalicotherium ? in the
figure legend (Jäger, 1839, p. 73, Pl. X, Fig. 40 & 41) but the
text indicates that the author was doubtful about its determina-
tion – it is an upper left P3/ of a dryopithecine. SMNS 47444 (=
273 in Jäger) (Fig. 2B) was identified as a right upper I2/ of
Palaeotherium minus (Jäger, 1839, p.73, Pl. X, Fig. 35 & 36) –
it is a right I1/ of a dryopithecine. SMNS 47445 (= Jäger 274)
(Fig. 2C, 2D) was identified as a right upper canine of
Palaeotherium (minus) (Jäger, 1839, p. 73, Pl. X, Fig. 29 & 30)
– it is a right upper canine of a dryopithecine.

The other vertebrate material from Neuhausen (Fig. 3) listed
by Jäger (1839) which the author was able to study, reveals that
the area yielded fossils from strata of diverse ages. Determining
the faunal associations under such circumstances is difficult,
but the preservation characters provide useful information. It is
easy to exclude the Eocene fossils because all the teeth of this
age possess red to orange enamel with yellow roots. The
Recent and Pleistocene fossils possess whitish enamel and
roots, whereas fossil teeth in the Miocene assemblage possess
enamel with a bluish tinge with manganese streaks in tiny fis-
sures, and the roots tend to be black or dark brown. A few
Miocene fossils are reddish brown.

Systematic descriptions

Order: Primates Linnaeus, 1758
Superfamily Hominoidea Gray, 1825
Subfamily Dryopithecinae Gregory & Hellman, 1939

There is currently little or no consensus about suprageneric
groupings of Hominoidea (Pickford et al., 2010). In this paper
the terms “dryopithecine”, “sivapithecine”, “afropithecine”
(with lower case initial letters) are used as a short-hand, some-
what informal way, to encompass European large fossil apes,
Asian large fossil apes, and African fossil thick-enamelled apes
respectively, but it is pointed out that few palaeoanthropolo-
gists agree as to the contents of these groups. The terms
“kenyapithecine” and “proconsulid” are also informal when
written with lower case initial letters and refer to the genera
Kenyapithecus, Nacholapithecus and Equatorius for the for-
mer, and the genera P roconsul, Ugandapithecus and close rel-
atives for the latter. The term Hominidae is here used in its nar-
row sense, referring to hominoids which show bipedal locomo-
tor adaptations resembling or approaching those shown by
humans and their immediate precursors (australopithecines and
Orrorin) (and thus excluding Oreopithecus).

Description

SMNS 47444, a right I1/ (Fig. 4, 5) is in light wear. In lin-
gual view, the central pillar is massive and extends from the

cervix apically for 8 mm, terminating about 2.5 mm beneath
the cutting edge of the tooth. There is a low crest that extends
apically from the top of pillar as far as the apical wear facet.
The mesial marginal crest on the lingual aspect of the crown is
well developed apically and is separated from the central pillar
basally by a narrow groove. Between the marginal crest and the
central pillar, there is a concavity in which there is a low verti-
cal enamel fold. The distal marginal crest is weaker than the
mesial one, but it too is separated basally from the lingual pillar
by a narrow groove. In the fovea between the central pillar and
the distal marginal crests there is a low, obliquely angled enam-
el wrinkle. The lingual surface of the central pillar is lightly
wrinkled vertically. Wear facets on the lingual surface consist
of clear, planar wear surfaces on the mesial marginal crest, and
the apex of the central pillar.

In labial view the surface of the incisor crown is overall con-
vex, but with a shallow vertical concavity towards the mesial
third, extending from near cervix as far as the apex. This con-
cavity is reflected in the apical wear facet which is subdivided
into two parts, a small mesial part and a more extensive distal
part. The distal margin of the crown is not greatly expanded
distally, such that the tooth is only slightly longer at mid-crown
height than it is apically and cervically. There are low vertical
wrinkles on the distal part of the crown. Perikymata are clearly
visible on the labial surface of the tooth extending onto the
mesial, distal and lingual surfaces.

In mesial view the interstitial wear facet caused by abrasion
against its opposite number, is near the apex, and is quite flat, as
is usually the case in hominoid central incisors. The orientation of
this interstitial facet reveals that the two incisors were not highly
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Fig. 4.—Three dryopithecine teeth from Neuhausen, figured by
Jäger (1839, Pl. X). Images enlarged to show the great detail
that the artist was able to convey in the images, including the
manganese filled streaks in the incisor (Fig. 35-36), the wear
facet down the distal ridge of the canine (Fig. 29-30) (wavy verti-
cal dark tones at left of image), as well as the presence of three
foveae on the P3/ (Fig. 40-41). (29 – buccal, 30 – lingual, 35 -
lingual, 36 – labial, 40 – oblique mesial view, 41 - oblique lingual
view) (no scale on original plate).
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Fig. 6.—SMNS 47445, Dryopithecine right upper male canine, Neuhausen, Late Miocene (Vallesian) Bohnerzgruben, Swabian Alb,
Germany. A) stereo occlusal view, B) radicular, C) buccal, D) distal, E) stereo mesial, and F) stereo lingual views (scale: 10 mm).

Fig. 5.—SMNS 47444, Dryopithecine right I1/, Neuhausen, Late Miocene (Vallesian) Bohnerzgruben, Swabian Alb, Germany. A) mesial,
B) stereo lingual, C) distal, D) labial, E) reconstructed central incisor row, lingual, F) occlusal, and G) radicular views, (scale: 10 mm).
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divergent, the angle between the roots being ca 20°. In mesial
view, the tall central pillar gives this tooth a barrel-like profile at
the base, reaching apically about 2/3 the height of the crown,
before the profile narrows near apex. The lingual foveae are thus
high up the crown, in contrast to many Early Miocene hominoids,
australopithecines and chimpanzees in which the lingual part of
the crown is scooped out almost to the lingual cingulum.

In distal view the interstitial facet caused by abrasion against
the I2/ is visible basally and slightly to the lingual side of the
crown. The root is solid, rounded triangular in outline, narrow-
ing apically. At the broken apex of the root the largest diameter
is labio-lingual (6.4 x 5.2 mm), at cervix the dimensions are
subequal is (6.8 x 6.1 mm).

SMNS 47445 is the crown of a lightly worn upper right
canine, probably male (Fig. 4, 6). The crown is strongly labio-
lingually compressed with a deep and extensive mesial lingual
groove, and a shallower, more open and less extensive buccal
mesial groove. The latter groove extends from the cervix to half
the height of the crown. The former extends from just above

cervix almost to the apex, terminating about 3 mm from the tip
of the tooth. At the base of the mesial lingual groove there is a
basal mesial tubercle which separates the groove from the
cervix. The crest between the two mesial grooves has a clear
wear facet extending from the vicinity of the mesial tubercle
apically almost to the end of the groove, stopping about 4.5 mm
from the tip of the tooth. In lingual view, the profile of the
mesial wear facet is almost flat, in fact very gently convex. The
buccal side of the buccal mesial groove is bordered by a low
crest. The buccal surface of the crown is generally smooth,
with a hint of vertical wrinkles and it is gently convex from
cervix to apex. In the centre, however, near the base of the
crown there is a shallow depression with a narrow but shallow
groove. A hairline crack near this groove extends to the apex of
the tooth. Perikymata are clearly developed.

In mesial view the profile of the crown is convex buccally,
slightly concave lingually.

A distal wear facet marks the lingual side of the distal crest
of the crown, extending from the apex to cervix. Dissolution of
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Table 3.—Metric comparison of the Neuhausen upper central incisor with those of other dryopithecines from
Spain, France and Hungary

Catalogue Specimen Mesio-distal length Bucco-lingual breadth Buccal height Lingual height Lingual pillar height

SMNS 47444 Right I1/ 7.8 6.9 11.0* 9.9* 8 ca

IPS 1807 Right I1/ 7.1 6.1 11.2 11.2 7.7

IPS 1778 Right I1/ 7.0 6.2 9 9.4 5.2

IPS 1770 Right I1/ 7.7 7.2 9.1 9.8 4.4

IPS 1801 Right I1/ 7.6 7.0 — — 4.8

IPS 1801 Left I1/ 7.6 7.1 — — 4.0

IPS 21350 Right I1/ 9.1 7.7 9.5 11.9 7.6

RUD 12 Left I1/ 7.1 7.2 — — —

RUD 15 Right I1/ 8.3 7.1 — — —

RUD 15 Left I1/ 7.7 7.2 — — —

RUD 47 Right I1/ 8.5 7.2 — — —

La Grive Right I1/ 8.3 6.3 — — —

* The Neuhausen tooth is slightly worn apically, the lingual side more than the labial side (i.e. the wear facet is inclined labio-lingually).

Table 2.—Measurements (in mm) of the teeth of Dryopithecinae from Neuhausen, Swabian Alb, Germany 

Catalogue Specimen Mesio-distal length Bucco-lingual breadth Buccal height Lingual height Lingual pillar height

SMNS 47444 Right I1/ 7.8 6.9 11.0 9.9 8 ca

SMNS 47445 Right C1/ 13.7 9.2 17.5 17.6 —

SMNS 43650 Right P3/ 6.4 9.5 7.5++ 4.5+ —

++ means the cusp is broken at cervix; + means the cusp apex is lightly worn.
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the exposed dentine has resulted in the development of a valley
along the course of the facet along its lingual side. The lingual
pillar is as tall as the crown, mesio-distally broad basally, nar-
rowing apically, and separating the mesial groove from the lin-
gual distal concavity. A low depression separates the lingual
pillar from the basal tubercle that closes the base of the mesial
groove.

In radicular view, the root section is triangular with rounded
apices (13.7 mm lingual edge x 9.2 mm anterobuccal edge x 10
mm labial edge). The pulp cavity is large.

SMNS 43650 (number on old label = 284) is a moderately
worn upper left P3/ (Fig. 4, 7, 8). The buccal root is missing and
has carried away a small portion of the crown. Otherwise the
tooth is in an excellent state of preservation. In mesial view there
is a depression between the roots near cervix which is reflected
crownwards, fading out towards the occlusal surface. This depres-
sion is where the canine would fit snugly into a sort of niche, sug-
gesting a lack of C-P3/ diastema in this species, as in many apes.
There is a very slight interstitial wear facet on the buccal side of
the depression, probably caused by the canine, but possibly also
by food attrition. In mesial view it is also clear that the paracone

is appreciably taller than the protocone (paracone height in mesial
view – 6 mm; protocone height in mesial view – 4 mm).

In buccal view the enamel extends onto the buccal root (which
has broken off) slanting slightly mesially. The parastyle is small
but distinct and is separated from the main part of the paracone
by a shallow dip in the enamel near the occlusal surface. This
depression fades out cervically. The mesostyle is more strongly
in evidence than the parastyle, forming a distinct swelling in the
distal part of the buccal surface of the crown, separated from the
main body of the paracone by a depression which likewise fades
out cervically. In distal view the buccal profile of the paracone is
slightly concave, the base of the tooth being broader than the api-
cal part (greatest crown breadth at cervix 9.8 mm, distance
between outer edges of paracone and protocone tips as preserved
– 6 mm). Lingual flare of the protocone is thus moderate.

In distal view, a small interstitial wear facet caused by abra-
sion against the P4/ is visible near the occlusal surface slightly
to the lingual side of the distal surface, above the gap between
the two roots. The distal cingulum is lower than the mesial one,
such that the distal fovea has a greater cervico-apical depth
than the mesial one.
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Fig. 7.—SMNS 43650, Dryopithecine left P3/, Neuhausen, Late Miocene (Vallesian) Bohnerzgruben, Swabian Alb, Germany. A)
mesial, B) stereo distal view, C) radicular, D) stereo occlusal, E) buccal, and F) lingual views G) stereo occlusal view of a cast (scale:
10 mm).
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In lingual view, the protocone is narrower than the paracone,
and is slightly anterior to the midline of the tooth.

In occlusal view, the mesial cingulum forms a margin to a
broad but short mesial fovea, which is interrupted in its centre
by a low crest that emanates from the ridge that links the para-
cone to the protocone, this ridge forming the distal margin of
the anterior fovea. A second crest descends from the apex of
the paracone across the tooth to the base of the protocone, clos-
ing off a central fovea, the floor of which is higher than the
floor of the mesial fovea. Between this transverse crest and the
distal cingulum, there is the distal fovea, the floor of which is
lower than that of the other two foveae. The distal fovea is
almost as broad as it is long.

The occlusal wear facets are clear and, for the most part, pla-
nar. Those on the mesial crests of the paracone are oriented
mesio-lingually at an angle of about 30° from the transverse
line and they are inclined antero-lingually. The wear facet on
the distal sides of the paracone and protocone are more expan-
sive than those on the front of the tooth and they dip at a steep
angle from the apices of the cusps distally before flattening out
near the distal cingulum. Thus the profile of the distal wear
facet is concave in lingual and buccal views.

The lingual root of the P3/ slants slightly palatewards, con-
tinuing the lingual profile of the protocone. The buccal root is
broken off just beneath cervix, so it is not possible to discern
whether it bifurcated apically or not.

Interpretation and comparisons

Upper central incisor

The upper central incisor from Neuhausen is
barrel-like rather than spatulate, which distances
this tooth from hominoids with more spatulate
upper incisors, including chimpanzees, gorillas,
Pongo, sivapithecines, Lufengpi thecus, ouranop-

ithecines, afropithecines, Otavipithecus, kenyap-
ithecines and proconsulids. It is slightly smaller
than incisors attributed to Griphopithecus from
Pasalar, Turkey, and its distal margin is not quite
as spatulate, but the Neuhausen and Pasalar
incisors share the prominent lingual pillar and well
developed lingual marginal ridges (Kelley et al.,
2008 fig. 1, right image). Some of the Pasalar
(Turkey, MN 6) hominoid upper central incisors
show grooves either side of the central pillar on
the lingual side (Alpagut et al., 1990), but the pil-
lars are lower, and the crown more spatulate than
in the Neuhausen specimen. Other upper central
incisors from Pasalar attributed to Kenyapithecus
kizili have a depression where the central pillar is
located in other hominoids (Andrews et al., 1996;
Kelley et al., 2008) and are thus markedly diver-
gent in morphology from the Neuhausen specimen
(Fig. 9).

In contrast, an upper incisor from Can Ponsic,
Spain identified as Dryopithecus crusafonti by
Begun (2002) shows clear grooves either side of
the central lingual pillar (Ribot et al., 1996). IPS
1807 from Can Ponsic is similar morphologically
and metrically to the Neuhausen specimen. Particu-
lar resemblances are the presence of deep clefts
either side of the central pillar, the step-like apex of
the central pillar with a narrow crest continuing
until the incisive edge, the relatively tall basal pil-
lar (7.7 mm from cervix to apex, compared to a
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Fig. 9.—Bivariate plots of the Neuhausen upper central incisor
(star) and fossils from Pa?alar, Turkey, attributed to Griphopithe-
cus suessi (grey circles large specimens) Griphopithecus alpani
(grey circles small specimens) and Kenyapithecus kizili (black
circles). The Neuhausen fossil is smaller than all Pa?alar speci-
mens, is less spatulate and possesses a relatively taller central
lingual pillar. (Data for Pa?alar from Kelley et al., 2008).

Fig. 8.—SMNS 43650, Dryopithecine left P3/, occlusal view high-
lighting the obliquely oriented mesial wear facet (arrow shows
direction of wear striae) on the paracone parallel to the anterior
ridge which unites the paracone to the protocone, and which
walls off the posterior margin of the mesial fovea. Note the low
crest departing mesially from the centre of the ridge, which sepa-
rates the mesial fovea into two halves.
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total lingual crown height of 11.2 mm) the pres-
ence of labial grooves, one near the mesial side, the
other near the distal side corresponding in position
to the clefts on the lingual side. Other Spanish
hominoid upper central incisors resemble the
Neuhausen specimen, both in dimensions and mor-
phology, including IPS 1809 and IPS 1807 from
Can Ponsic. In particular, the distal edge of the
crown is not spatulate, the lingual pillar is strongly
developed and has a crest that extends apically
towards the cutting edge of the tooth, and there are
strong grooves (clefts) either side of the lingual pil-
lar (Ribot et al., 1996). In isolation and in combi-
nation, these characters are unusual among homi-
noid upper central incisors, and indicate that the
Neuhausen and Can Ponsic incisors have a high
probability of belonging to the same species.
Begun (2009) has recently accepted the validity of

Hispanopithecus, and now includes the species H.
crusafonti in this genus, a combination first pro-
posed by Moyà-Solà et al. (2009a).

The Neuhausen incisor resembles that of Piero-
lapithecus catalaunicus by the presence of clefts
either side of the central lingual pillar, but the crown
of the Spanish incisor is more spatulate, and there
are no grooves on the labial surface, which is gently
convex throughout and covered in finely wrinkled
enamel,  unlike the smoother enamel of  the
Neuhausen specimen. The incisor from La Grive,
France, is similar to that of Pierolapithecus catalau-
nicus, and because of this Begun (2009) classified
the species catalaunicus in Dryopithecus.In contrast,
I take this tooth to provide evidence that Pierolap-
ithecus occurred in France, the maxilla attributed to
Dryopithecus fontani by Moyà-Solà et al., (2009a)
shows numerous differences in dental and cranial
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Fig. 10.—Upper central incisors of Spanish and German dryopithecines, lingual (left image) and labial views. A) IPS 1778 and B) IPS
1907, Dryopithecus crusafonti from Can Ponsic, Spain, right I1/s (note the two grooves on the labial surface of IPS 1907); C) SMNS
47445, right I1/; D) IPS 18000, Hispanopithecus laietanus, left I1/; E) IPS 1770, Hispanopithecus laietanus, right I1/; F) IPS 21350,
Pierolapithecus catalaunicus, right I1/ (scale bar : 10 mm).
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morphology from Pierolapithecus. Moyà-Solà et al.
(2009a) considered that the specimens from La
Grive belong to Dryopithecus fontani because they
display “higher-crowned and relatively much broad-
er molars as well as hypsodont and narrow I2/” than
occur in P. catalaunicus. My own assessment of the
incisor is that it is close in shape and dimensions to
that of P. catalaunicus (Fig. 10F). The canines indi-
cate that the two species fontani and catalaunicus
are not closely related.

The Neuhausen upper incisor differs markedly
from those of Hispanopithecus laietanus in a num-
ber of morphological features, as well as by its
superior dimensions. H. laietanus incisors are lower
crowned, the lingual pillar is absent, its place occu-
pied by two low subvertical crests of enamel, the
mesial lingual cleft is absent, and the distal lingual
cleft is minute (Fig. 10).

Unfortunately the upper incisors of Anoiapithe-
cus brevirostris and Dryopithecus fontani are
unknown (the specimen from La Grive previously
attributed to D. fontani belongs, in my assessment,
to Pierolapithecus catalaunicus).

Neuhausen incisor differs markedly from an
upper incisor from Götzendorf, Austria, attributed
to Dryopithecus brancoi by Zapfe (1989) which is
more spatulate and has no lingual pillar. The
Götzendorf specimen has a low crown and gracile
root, suggesting that it might represent a deciduous
incisor rather than a permanent one, or that it might
not represent a dryopithecine. Andrews et al. (1996)
classified the Götzendorf fossil as a pliopithecoid
Anapithecus hernyaki. Upper central incisors from
Rudabánya attributed to Dryopithecus brancoi by
Begun (2002) are reported to be sexually dimor-
phic, with males possessing more spatulate crowns
and females less spatulate ones. If so then the Hun-
garian species is unusual because most hominoids
have monomorphic and unimodal upper incisors.
The Neuhausen specimen does not resemble that of
RUD 12, which has a weak to absent central lingual
pillar, a spatulate distal crown, and no crest apically
of the pillar. A difference from other specimens
from Rudabánya is that the Hungarian material
apparently lacks the grooves or clefts either side of
the central pillars that are present in the Neuhausen
tooth.

The presence, in the Neuhausen incisor, of a large
and tall central lingual pillar separated from the
mesial and distal marginal ridges by vertical
grooves or clefts, recalls the condition in Late
Miocene Oreopithecus, but the crown is taller than

that of the Tuscan ape. The presence of vertical
enamel wrinkles on the lingual surface of the cen-
tral pillar is a superficial similarity to Oreopithecus,
but the overall morphology and dimensions of the
tooth excludes a close relationship between these
taxa.

In conclusion, the dimensions and morphology
of the Neuhausen upper incisor are compatible with
identification as Dryopithecus crusafonti. The
tooth has some resemblances to the homologous
tooth in Pierolapithecus catalaunicus, but the more
spatulate crown, the wrinkled labial enamel and the
lack of grooves labially indicate that it does not
belong to this taxon. Its generic status remains to
be resolved. On the basis of cheek tooth dimen-
sions, it is expected that Anoiapithecus upper cen-
tral incisors would be about the same as the
Neuhausen tooth, in which case the German tooth
could belong to one of two taxa, Dryopithecus
crusafonti (but see discussion below) or Anoiap-
ithecus brevirostris.

Upper canine

The Neuhausen upper canine evidently represents
a young male individual, judging from the dimen-
sions and morphology of the crown (Pickford &
Chiarelli, 1986). It is dagger-like, as in Oreopithe-
cus, but the buccal enamel does not have the verti-
cal enamel ridges (fluting) on the labial surface that
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Fig. 11.—Bivariate plots of the Neuhausen upper canine and
material from Pa?alar, Turkey attributed here to Griphopithecus
suessi, Griphopithecus alpani and Kenyapithecus kizili. The
Neuhausen specimen is a male based on its morphology, and is
smaller than all male Pa?alar canines. (Data for Pa?alar from
Kelley et al., 2008).
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Fig. 12.—Upper canines of Spanish and German hominoids. A) IPS 43000, Anoiapithecus brevirostris, right canine, lingual and buc-
cal views; B) SMNS 47445, right canine, lingual and buccal views; C) IPS 1798, Dryopithecus crusafonti, left canine, buccal and lin-
gual views; D) IPS 35026, Dryopithecus fontani, right canine, buccal and lingual views; E) IPS 18000, Hispanopithecus laietanus,
right canine, buccal and lingual views; F) IPS 21350, Pierolapithecus catalaunicus left canine, buccal and lingual views; G) IPS 1801,
Hispanopithecus laietanus, right canine, buccal and lingual views; H) IPS 14741, Hispanopithecus laietanus, left canine, buccal and
lingual views (scale: 10 mm).
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occurs in the Tuscan species. The presence of a
groove on the buccal side of the crown recalls the
situation in Dendropithecus macinnesi from East
Africa (Andrews, 1978; Andrews & Simons, 1977),
as does the slender dagger-like crown shape and the
presence of lingual and buccal mesial grooves sepa-
rated by a prominent crest along which the main
mesial wear facet is formed (Pickford et al., 2010).
A further resemblance between the Neuhausen
canine and that of Dendropithecus is the shape and
extent of the lingual pillar, broad mesio-distally at
the base, narrowing apically, with a large scoop-
shaped depression between it and the distal margin
of the crown. Buccal grooves occur in Anoiapithe-
cus, Pierolapithecus, Hispanopithecus and Dryop-
ithecus,but they are generally absent in East African
early and middle Miocene taxa (Proconsul, Ugan-
dapithecus, Afropithecus).

The Neuhausen canine is smaller than any of the
male canines from Pasalar (Turkey) (Kelley et al.,
2008) (Fig. 11) but is considerably larger than any
of the female specimens. The morphological
description of the male upper canines from Pasalar
(Kelley et al. 2008) accords with that of the
Neuhausen specimen.

Upper canines of Hispanopithecus laietanus from
Spain have been described as quite dagger-like
(Moyà-Solà & Köhler, 1995) but they are broader
bucco-lingually than the Neuhausen specimen, the

buccal enamel is strongly wrinkled, and the mesial
groove is broader. The male upper canine from Can
Llobateres is larger (15 x 11 mm) and was consid-
ered by Ribot et al. (1996) to be not so dagger-like.
The same applies to some specimens from Rud-
abánya, such as RUD 44 (Begun, 2002; Kordos,
1991; Kordos & Begun, 2001). As with the incisors,
there is a specimen from Can Ponsic, which is close
in dimensions to the Neuhausen canine, but the
crown of the Spanish fossil is damaged and worn
(Fig. 12, Table 4), so that detailed comparisons are
not possible. The canines in the snout of Dryopithe-
cus fontani from Els Hostalets de Pierola (Moyà-
Solà et al., 2009a) are dagger-like with vertically
wrinkled buccal enamel, but they are appreciably
bigger than the Neuhausen specimen, and the
mesial and buccal grooves are broader, making it
unlikely that the German specimen belongs to Dry-
opithecus fontani. Of all the upper canines from
Spain, that of Anoiapithecus brevirostris is closest
in dimensions and morphology to the Neuhausen
specimen.

In conclusion, the Neuhausen canine is compati-
ble in dimensions and morphology with the holo-
type of Anoiapithecus brevirostris (Fig. 13). It is
metrically similar to the Can Ponsic canine, but the
crown morphology of the latter specimen is so
poorly preserved that no meaningful comparison
can be made.
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Table 4.—Metric comparison of the Neuhausen upper male canine (CM/) with specimens from Spain and Hungary

Catalogue Specimen Mesio-distal length Bucco-lingual breadth Buccal height Lingual height Taxon

SMNS 47445 Right CM/ 13.7 9.2 17.5 17.6 A. brevirostris

IPS 43000 Right CM/ 14.1 9.4 18.7 17.7 A. brevirostris

IPS 1801 Right CM/ 14.6 10.9 — — H. laietanus

IPS 18000 Right CM/ 12.4 10.3 16++ 17.7++ H. laietanus

IPS 21350 Right CM/ 15.3 11.1 18.7 18.1 P. catalaunicus

IPS 21350 Left CM/ 15.3 10.9 17.7 18.3 P. catalaunicus

IPS 1798 Left CM/ 12.0 9.4 — — D. crusafonti

IPS 35026 Left CM/ 16.8 12.2 — 20.0 D. fontani

IPS 35026 Right CM/ 17.6 13.0 21.0 20.8 D. fontani

RUD 44 Left CM/ 12.5 8.5 — — B. altipalatus

A. Anoiapithecus; B. Bodvapithecus; D. Dryopithecus; H. Hispanopithecus; P. Pierolapithecus.
++ - damaged specimen.
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Fig. 13.—Bivariate plots (length x breadth) of dryopithecine teeth from Europe. A – Anoiapithecus brevirostris, C – Can Ponsic, F –
Dryopithecus fontani, G – La Grive St-Alban, L – Can Llobateres (Hispanopithecus laietanus), N – Neuhausen, O – Polinyà II, P –
Pierolapithecus catalaunicus, R – Rudabánya.
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Upper third premolar

The upper third premolar from Neuhausen, in
which the paracone has a concave buccal profile
from cervix to apex, recalls the situation in the
Georgian dryopithecine, Udabnopithecus garedzien-
sis (Burtschak-Abramovitsch & Gabachvili, 1946,
1950) in which the P4/ has a similar profile (the
Georgian specimen is missing the P3/) (Fig. 14).
Another similarity is the production of planar wear
facets (personal observation of original fossils),
almost like crystal faces, rather than smooth, round-
ed wear surfaces such as those that typify Kenyap-
ithecus, Griphopithecus and Ouranopithecus for
example, but this could be related to the relatively
juvenile state of wear in the Neuhausen tooth. The
buccal profile of the P3/ in the Pasalar (Turkey)
hominoids is straighter or even slightly convex and
the crowns are more mesio-distally compressed than
in the Neuhausen specimen.

The Neuhausen P3/ is similar in its occlusal out-
line to specimens from Rudabánya, such as RUD
12, identified as Rudapithecus hungaricus Kretzoi
(1969: the date 1967 given by McKenna & Bell,
1997, appears to be an error) by Kordos (1991),
more recently attributed to Dryopithecus brancoi
(Begun, 2002) although this attribution is probably
incorrect (see below). It is similar in dimensions
and morphology to specimens from Can Ponsic in
Spain (Dryopithecus crusafonti), but is smaller and
bucco-lingually narrower than material from Can
Llobateres attributed to Hispanopithecus laietanus,
which differs by having a weak transverse crest run-
ning from the paracone towards the centre of the
tooth. Like the Can Ponsic holotype of Dryopithe-
cus crusafonti, and the type specimen of Udabnop-
ithecus garedziensis, the wear facets are sharp
edged and planar, like crystal faces.

The Neuhausen P3/ is slightly smaller than the
smallest of the upper third premolars from Pasalar
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Table 5.—Metric comparison (mm) of the Neuhausen dryopithecine P3/ and material from Spain and Hungary 

Catalogue Specimen Mesio-distal length Bucco-lingual breadth Buccal height Lingual height Taxon

SMNS 43650 Right P3/ 6.4 9.5 7.5++ 4.5+ A.. b. or D. c.

IPS 35026 Right P3/ 7.7 12.0 9.1+ 5.3+ D. fontani

IPS 35026 Left P3/ 7.5 12.3 8.3+ 6.3+ D. fontani

IPS 18000 Left P3/ 6.3 10.7 7.3 5.8 H. laietanus

IPS 18000 Right P3/ 7.1 11.8 9.3 5.8 H. laietanus

IPS 1792 Right P3/ 8.0 11.8 9.6 6.2 H. laietanus

IPS 21350 Left P3/ 7.3 11.5 8.6 6.2 P. catalaunicus

IPS 21350 Right P3/ 7.8 11.9 8.9 6.4 P. catalaunicus

IPS 1798 Left P3/ 7.5 10.8 9+ 5.2 D. crusafonti

IPS 43000 Left P3/ 6.7 11.6 9.0 6.0 A. brevirostris

RUD 05 Right P3/ 6.8 9.2 — — R. hungaricus

RUD 12 Left P3/ 6.3 9.7 — — R. hungaricus

RUD 15 Right P3/ 7.0 10.3 — — R. hungaricus

RUD 15 Left P3/ 6.8 10.2 — — R. hungaricus

RUD 44 Right P3/ 8.1 10.5 — — B. altipalatus

RUD 44 Left P3/ 8.1 10.8 — — B. altipalatus

A. b. – Anoiapithecus brevirostris; B - Bodvapithecus; D - Dryopithecus; D. c. – Dryopithecus crusafonti (possibly the same species as
Udabnopithecus garedziensis; H - Hispanopithecus; R - Rudapithecus.
+ : minor wear at cusp apex, ++ : base of cusp broken.
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(Turkey) attributed to Griphopithecus and Kenyap-
ithecus (Kelley et al., 2008) (Fig. 15). However, the
morphology is not similar especially the buccal sur-
face of the paracone which, in the Turkish speci-
mens, is convex from apex to cervix.

The P3/ from Neuhausen differs from those of
Dryopithecus fontani from Spain by its smaller
dimensions, but its basic morphology is similar,
although in D. fontani the anterior fovea is not
subdivided into two by a crest leading anteriorly
from the lingually directed paracone crista. The
closest match for the German tooth is with the P3/
in the holotype of A. brevirostris, a male speci-
men, save for the weaker distal transverse crest
leading from the paracone, the more flaring lin-
gual and buccal cusp walls and the stronger
parastyle.
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Fig. 14.—Holotype of Udabnopithecus garedziensis from Udabno, Georgia, right P4/ (top row) and M1/ (bottom row) showing the
slightly concave buccal profile of the P4/ (modified from Burtschak-Abramovitsch & Gabachvili, 1950). (Top row from left to right:
mesial, buccal, lingual and occlusal views: Bottom row from left to right, mesial, buccal and occlusal views) (scale bar : 10 mm).

Fig. 15.—Bivariate plots of the Neuhausen P3/ and specimens
from Pa?alar, Turkey. The Neuhausen specimen is smaller than
all P3/s from Pa?alar. (Data for Pa?alar from Kelley et al., 2008).
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Discussion

Affinities of the Neuhausen dryopithecine teeth

All three teeth from Neuhausen belong to young
adult individuals, wear on the upper incisor and
caninebeing light, that on the P3/ being light to
moderate. It is possible that these teeth represent a
single individual in which the premolar is slightly
more worn than the incisor and canine, but there is
no way of demonstrating this. In contrast, the state
of preservation of the canine and incisor are some-
what different (the canine is brownish, the incisor
bluish-grey with manganese streaks in cracks), sug-
gesting slightly different taphonomic histories,
which would indicate that the teeth likely represent
three separate individuals.

The three Neuhausen teeth show clear morpho-
logical and metric affinities with some specimens
from Spain. The I1/ is close to fossils from Can
Ponsic currently identified as Dryopithecus crusa-
fonti, although the generic status of this species
remains to be established (its appurtenance to
Udabnopithecus needs to be explored). Its incisors,
canine and P3/ suggest that it is likely to lie closer
to Anoiapithecus and to Pierolapithecus than to
Dryopithecus. Likewise it is not closely related to
Hispanopithecus.

The Neuhausen canine is similar to those of
males of Anoiapithecus brevirostris, but is not very
different from those of Pierolapithecus catalauni-
cus (the main difference is the greater dimensions
and the stronger buccal enamel wrinkling in P. cata-
launicus). It is highly divergent from the canines of
Hispanopithecus laietanus and Dryopithecus
fontani, which are broader bucco-lingually, have
broader mesial grooves, a broader buccal groove,
and heavily wrinkled buccal enamel.

The Neuhausen P3/ is morphologically and met-
rically closest to that of Anoiapithecus brevirostris,
but it also close to the type specimen of Dryopithe-
cus crusafonti from Can Ponsic.

Although working with isolated teeth has its dis-
advantages, comparison with a good sample of
Spanish fossils belonging to four different species,
shows that the Neuhausen teeth do not belong to
Dryopithecus or Hispanopithecus both of which
possess upper central incisors, upper canines and
P3/s which are markedly different from their homo-
logues from Neuhausen. Deciding whether the Ger-
man teeth belong to Anoiapithecus or to the Can
Ponsic genus is more delicate. The upper central

incisor of Anoiapithecus brevirostris is unknown,
and the only upper canine from Can Ponsic is
severely damaged, making comparisons difficult.
However, its length and breadth dimensions are
close to those of the Neuhausen canine. Whatever
the case, the new material from Germany indicates
that the species was widespread in Western Europe
(Spain, Germany and likely Georgia).

What this study also reveals is that Pierolapithe-
cus and Anoiapithecus are more closely related to
each other in a number of dental features, than
either is to Hispanopithecus or Dryopithecus, and
that the Can Ponsic species D. crusafonti is more
likely to belong to the Anoiapithecus-Pierolapithe-
cus group than to Hispanopithecus or Dryopithecus.

It is therefore concluded that the Neuhausen dry-
opithecine teeth are most similar to Anoiapithecus
brevirostris Moyà-Solà, Alba, D., Almécija, S.,
Casanovas-Vilar, I., Köhler, M., Esteban-Trivigno,
S., Robles, J., Galindo, J. & Fortuny, J., 2009b.

They are less likely to represent Neopithecus
brancoi, which most closely resembles Spanish
material from Can Vila previously identified as
“Sivapithecus” occidentalis Villalta & Crusafont
(1944). The latter species was considered to be a
nomen dubium by Moyà-Solà et al. (2004) but
given the close morphological and metrical similar-
ities between the holotype of Neopithecus brancoi
and the holotype of Sivapithecus occidentalis,I con-
sider that they represent one and the same species,
Neopithecus brancoi. Further study of the fossils is
required, especially microct scans which may reveal
useful information concerning enamel thickness,
root morphology and the topography of the dentine-
enamel junction.

History of study of German hominoids

Prior to the recognition of the Neuhausen teeth,
all the hominoid fossils from the Swabian Alb
deposits were molarssome of them passed through
the hands of Jäger (1835) who identified one as
Anoplotherium sp., (a lower molar from Salmendin-
gen, identified as a pliopithecoid, Anapithecus
hernyaki, by Begun (1989) but more properly a
deciduous lower molar of Dryopithecus). Subse-
quently, Jäger (1850) identified lower molars from
Salmendingen and Ebingen as ‘Homo’, which were
later attributed to Paidopithex suevicus Koken
(1905) but more recently included in Dryopithecus
brancoi by Begun (2002; Begun & Kordos, 1993,
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1997). Until the recognition of the Neuhausen dry-
opithecine teeth, the sample of hominoid teeth from
the Swabian Alb comprised 11 isolated molars
(Table 6) (Branco, 1898) and that from the Rhine
Graben, two teeth (Von Koenigswald, 1956). The
molar attributed to Rhenopithecus eppelsheimensis
(Haupt, 1935) is currently indeterminate (Von
Koenigswald, 1956), but may prove to be a decidu-
ous tooth of a hominoid.

The debate about the hominoids from the Swabi-
an Albis long and complex. There are three basic
proposals in recent literature about the type speci-
men of Neopithecus brancoi (Tübingen collection
GPIT MA 2124) from Salmendingen1) that it
belongs to Dryopithecus (Abel, 1931; Begun, 2002;
Remane 1921), 2) that it represents Pliopithecus
(Hürzeler, 1954), 3) that it is incertae sedis
(Andrews et al., 1996). A fourth possibility, seldom
if ever evoked since the genus was erected in 1902,
is that Neopithecus is a valid genus distinct from
Dryopithecus and Pliopithecus.This possibility war-
rants detailed examination, especially in view of
recent discoveries in Spain of a high diversity of

Miocene hominoids. In particular, the holotype of
the type species (Neopithecus brancoi) is similar in
dimensions and most morphological details to the
holotype of Sivapithecus occidentalis Villalta &
Crusafont (1944) from Can Vila, Spain and
Rahonapithecus sabadellensis Crusafont & Hürzel-
er (1969). The holotype of “Sivapithecus” occiden-
talis is a partial tooth row (left m/2-m/3) with
unworn crowns marked by thick wrinkles on the
occlusal surface, whereas that of Neopithecus bran-
coi is a moderately worn m/3, but despite the wear,
the crown retains evidence of wrinkles which are
disposed like those of the Can Vila specimen. The
similarity with Rahonapithecus sabadellensis is
even more striking, as it shares with the Salmendin-
gen tooth a mesio-distally broad mesial fovea, and
like them, it is a thick enamelled form with steep
lingual and buccal walls, and no dentine is exposed
despite the moderate stage of wear.

Six molars (Fig. 21) housed at Tübingen Univer-
sity were labelled Dryopithecus suevicus, but for a
while were called Dryopithecus germanicus Abel,
(1919) and were sometimes referred to Dryopithe-
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Table 6.—List of hominoid molars from the Swabian Alb and the Rhine Graben, Germany

Catalogue Illustrations Specimen Mesio-distal length Bucco-lingual breadth Locality/Identification

GPIT MA 2127* B 1-2 M1/ right (M2/,) 10.2 11.2 Melchingen N.b.

GPIT MA 2126§ B 1-1 M2/ left 10.8 11.2 Melchingen D.f.

SMNS ENG 4-1 — M3/ right — 11.7 Engelswies indet.

GPIT MA 2122§ B 2-6 m/2 left (or m/3) 11.0 9.5 Trochtelfingen H.l.

GPIT MA 2125§ B 2-4 m/2 right (or m/1) 9.9 9.1 Melchingen N.b.

GPIT MA 2124§ B 2-11 m/3 left 10.8 8.1 Salmendingen N.b.

GPIT MA 2123§ B 1-6, 2-1 m/3 right 13.0 11.0 Melchingen D.f.

GPIT MA 2128 S 1-5 m/1 right 9.6 7.6e Melchingen H.l.

SMNS 14513§ B 2-7 m/1 left (or m/2) 10.6 9.1 Ebingen D.f.

SMNS 43459§ B 2-2 m/1 right (or m/2) 11.8 10.1 Salmendingen D.f.

SMNS 43460§ J 5-72-75 dm/4 left 9.1 7.0 Salmendingen D.f.

BSPG 1952 I 102 V m/2 right cast 10.8 9.4 Wissberg D.f.

Haupt 1935 — Lower molar 8.4 7.3 Eppelsheim indet.

B - Branco, 1898; J - Jäger, 1835; S - Schlosser, 1902, V - Von Koenigswald, 1956a.
§ These teeth were attributed to Dryopithecus fontani by Simons & Pilbeam, 1965.
* This tooth was attributed to Ramapithecus punjabicus by Simons & Pilbeam, 1965 as an M1/. Identifications proposed here after
comparisons with the Spanish, Hungarian and Slovakian and Austrian hominoids: D.f. - Dryopithecus fontani; H.l. - Hispanopithecus
laietanus; N.b. - Neopithecus brancoi; indet. – Indeterminate (e: estimated measurement)
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cus rhenanus (Gregory, 1916) (Fig. 16). There are
likely three taxa represented, a large species with
thin molar enamel, well expressed occlusal wrinkles
and high relief dentine horns as in Dryopithecus
(GPIT MA 2126 an upper molar, and GPIT MA
2123 a lower molar) and two smaller taxa with
thicker molar enamel.

A right m/3 from Melchingen (GPIT MA 2123)
falls into the metric range of variation of the smaller
species of Griphopithecus (G. alpani) from Pasalar
(Turkey) (Andrews et al., 2008; Tekkaya, 1974) and
like it, has strongly inclined buccal cusp walls, but
its enamel seems to be thinner than is usual in this
genus. It is here included in Dryopithecus fontani
along with the upper molar GPIT MA 2126.

The second of these taxa, Neopithecus brancoi, is
comparable in dimensions and most details of mor-
phology to the holotype of Sivapithecus occidental-
is  Villal ta  & Crusafont  (1944),  and that  of
Rahonapithecus sabadellensis Crusafont & Hürzel-

er (1961) (a nomen nudum according to Simons &
Pilbeam, 1965) and/or Anoiapithecus brevirostris
Moyà-Solà et al. (2009b). The same taxon is repre-
sented by two teeth from Melchingen (GPIT MA
2127 and GPIT MA 2125) (Branco, 1898) the first
of which was identified as an M1/ of Ramapithecus
punjabicus by Simons & Pilbeam (1965). Its lingual
and buccal walls are almost vertical, its enamel is
thick and its dimensions (10.2 x 11.2 mm) are com-
patible with identification as Neopithecus. This
tooth is therefore more likely to be an upper molar
of Neopithecus brancoi than of Ramapithecus
(which was in any case based on female specimens
of Sivapithecus).

The third taxon in the Swabian Alb is represented
by a lower molar (GPIT MA 2122) which resembles
those of Hispanopithecus laietanus.

The SMNS collection from the Swabian Alb (Fig.
20) comprised four isolated molars to which we
now add an upper central incisor, an upper male
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Fig. 16.—Phylogeny of Hominidae and Hylobatinae proposed by Gregory, 1916. Note that Gregory was ambivalent about Neopithe-
cus, deriving it with question marks from either Pliopithecus or Dryopithecus. This ambivalence has persisted until recently. Note also
the position of D. rhenanus in line between older Dryopithecus species and Pan vetus which represents the fraudulent Piltdown
mandible. In fact, both D. rhenanus and Neopithecus should be moved down into the preceding period (equivalent to the Middle Siwa-
liks) (Mein, 1986; Steininger, 1986).
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canine and an upper third premolar. The four molars
in Stuttgart comprise at least three taxa, three pos-
sessing thin enamel with affinities to Dryopithecus,
the other with thicker enamel.

In detail, the debate about the German hominoids
is extremely complex. The study of German, Austri-
an and Hungarian fossil hominoids has experienced
alternating and contradictory trends of what might
loosely be termed splitting and lumping. But
unthinkingly calling the researchers who named
new genera and species “splitters” does them and
science a disservice. Taking into account the con-
text of the studies at the time that they were carried
out, researchers such as Abel (1901, 1902) and
Schlosser (1901, 1902) did an excellent job. They
were endeavouring to understand the meaning of
the morphometric variation that they observed in
the sample, and they concluded that there was a
high diversity of hominoid taxa in the region during
the Miocene. Despite the limited number of speci-
mens available they felt unable to shoehorn all the
variation that they observed into a single taxon, or
even into two or three. The naming of new genera
and species was thus, to a certain extent, justified,
although there is undoubtedly an element of syn-
onymy present or at least of contradictory sorting of
fossils.

Not counting the holotype tooth of Neopithecus
brancoi, the rest of the teeth from the Swabian Alb
have been attributed to the following species Dry-
opithecus rhenanus Pohlig (1895) by Schlosser
(1901, 1902) and Gregory (1916) and to Dryopithe-
cus suevicus by Koken (1905) but without a holo-
type being designated. Abel (1919) proposed a
name change to Dryopithecus germanicus because
he believed that the species name rhenanus should
apply only to the Eppelsheim femur, but he also
neglected to nominate a holotype. Remane (1921)
returned the fossils to Dryopithecus rhenanus, but
Glaessner (1931) disagreed with this name change,
and selected two specimens to illustrate as Dryop-
ithecus germanicus (Branco 1898, Figs 1-1 and 2-1)
that differed from the rest of the Swabian Alb speci-
mens, the two specimens being thick enamelled and
the lower molar with sloping buccal walls (here
attributed to Dryopithecus). Authors subsequent to
Simons & Pilbeam (1965) have generally attributed
all the specimens to Dryopithecus brancoi, by
which means the morphological and metrical differ-
ences demonstrated by previous authors were swept
away and forgotten. Ironically, the “lumping” has
caused far more complexity than the “splitting” did,

as researchers since 1965, have tried to compare
fossils from other sites with a Swabian Alb chimera
comprised of at least three taxa.

The trend towards lumping, which began in
earnest with the publication of Simons & Pilbeam
(1965) has proved, in retrospect, to be biologically
unrealistic, and therefore untenable. The aim of
their publication was to simplify the taxonomy of
the Miocene apes of the world, but it started out
from the premise that because extant apes were of
low diversity, then so must have been those of the
Miocene. But a simple consideration of biogeogra-
phy renders such a premise unlikely. Extant apes
occur only within 10° latitude of the Equator, in
Central Africa and Southeast Asia, whereas at the
time of the Simons & Pilbeam (1965) synthesis, it
was known that fossil apes had been found as far
north as 49° of latitude in Germany, and from Spain
in the west to China in the East, passing via India,
spanning an area more than 10 times greater than
the range of living hominoids, gibbons included. It
would seem that such a huge area would be unlikely
to have contained only three or four genera of apes
(Dryopithecus, Ramapithecus, Gigantopithecus,
and Oreopithecus). Not only that, but the fossils
classified into Dryopithecus by Simons and Pil-
beam (1965) spanned more than 10 million years of
geological time. The authors also believed that the
ancestors of the Orang Utan, the Chimpanzee and
the Gorilla could be traced back to separate Early
Miocene species of Dryopithecus (Proconsul) from
East Africa, and the ancestors of humans back to the
Middle Miocene Ramapithecus.

Le Gros Clark & Leakey (1951) reported that the
holotype of Neopithecus brancoi closely resembles
in its dimensions and appearance that of Proconsul
africanus (in their paper, specimens belonging to at
least four genera were included in Proconsul
africanus: Proconsul, Rangwapithecus, Nyanzap-
ithecus and Turkanapithecus (Pickford et al., 2010).
However, the morphological differences between
the Kenyan and German specimens are clear (less
coarsely wrinkled enamel, divergent cusp layout
and a better developed buccal cingulum in Procon-
sul-cingulum absent in Neopithecus).

The simplification proposed by Simons & Pil-
beam (1965) was an inappropriate application of
Occam’s razor, and it did not realistically take into
account the observed morphometric variation
demonstrated in the literature. Furthermore, their
study was carried out with a peculiar notion of vari-
ation in extant apes and hominids in mind. The
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search for early human ancestors was in full swing
at the time of their research, and the main protago-
nists in this endeavour consistently interpreted the
remains of female fossil Miocene apes to represent
early hominids: Kenyapithecus by Leakey (1962);
Ramapithecus by Simons & Pilbeam (1965, 1978b):
whereas the males of the same species were classi-
fied as apes (Pickford and Chiarelli, 1986). Thus the
males of Kenyapithecus were incorrectly classified
as Proconsul (Leakey, 1962) and females of Sivap-
ithecus were identified as Ramapithecus (Simons &
Pilbeam, 1965, 1978a, 1978b). Under this scheme,
the sorting of fossils into taxonomic groups was
carried out within a framework that did not take
into account the kind of variation present in extant
apes (sexual dimorphism in particular was under-
played or misunderstood); the result was that males
and females of single species were classified as dis-
tinct taxa within two separate families of Homi-
noidea (at the time Pongidae and Hominidae) at the
same time that a high diversity of fossil apes was
shoehorned into a single genus (in early papers,
even Proconsul and Sivapithecus were classified in
Dryopithecus). These authors even proposed that
“D. africanus and D. laietanus might be recognised
as pygmy varieties of D. nyanzae and D. sivalensis”
(Simons & Pilbeam, 1965). Material attributed to
these two “species” by Simons & Pilbeam (1965) is
currently arranged into three genera, Proconsul,
Hispanopithecus and Sivapithecus. The Simons &
Pilbeam (1965, 1978a, 1978b) approach to Miocene
hominoid taxonomy was thus deeply flawed, not
only from a biogeographic perspective, but also
from the point of view of geochronology and of
variation in closely related organisms. Nevertheless,
the publication had an enormous influence, espe-
cially in the Anglo-Saxon world, and it affected
interpretations of fossil hominoids for more than
two decades (Pickford, 1985) with echoes to recent
times (Begun, 2002).

The tendency to lump hominoid taxa initiated by
Simons & Pilbeam (1965) has continued among
some researchers to this day (Martin & Andrews,
1993) with several authors prone to interpret the
variation demonstrated to occur among the Euro-
pean Miocene hominoids, as variation within a very
limited number of taxa – in the case of Germany
and neighbouring countries, only two genera (Dry-
opithecus and Griphopithecus) (this paper is not
concerned with the pliopithecoids, which are gener-
ally accepted as having enjoyed a high diversity in
Europe, although, in this case as well, there are

those who accept a high diversity, and those who do
not). As in many scientific endeavours, improve-
ments of the quality and quantity of data available,
have led to some degree of clarification. In this case
the demonstration that there is indeed a high taxo-
nomic diversity among European hominoids has
come from excavations carried out in the Vallès-
Penedès Basin, Catalonia, northeastern Spain,
where relatively complete fossils have been recov-
ered, which show that there are at least four genera
of Miocene large hominoids in the region (Dryop-
ithecus, Hispanopithecus, Pierolapithecus, Anoiap-
ithecus) (Casanovas-Vilar et al., 2008; Moyà-Solà
et al. 2004, 2009a, 2009b). The variation document-
ed in Vallès-Penedès is slightly more than the
degree of variation documented in Germany a cen-
tury ago (Abel, 1901, 1902; Schlosser, 1901, 1902)
with Dryopithecus, Neopithecus and Griphopithe-
cus, leaving aside Paidopithex and Austriacopithe-
cus which were based on post-cranial remains
(Pohlig, 1895; Ehrenberg, 1938) and Rhenopithecus
Von Koenigswald (1956) which was based on an
incomplete lower molar of presently unknown affini-
ties (type species Semnopithecus eppelsheimensis
Haupt, (1935)) although it is probably not a monkey
as thought by its creator.

Some recent summaries of the history of study of
European hominoids are inaccurate. In his taxono-
my, Begun (2002) listed Dryopithecus brancoi
Schlosser, 1901 (without brackets around the
author’s name). This is not correct: Abel (1902) cre-
ated the genus Neopithecus for the species Anthro-
podus brancoi Schlosser, 1901, the genus name
Anthropodus Schlosser, 1901, being preoccupied by
Anthropodus Lapouge, 1894. Thus the correct list-
ing is Neopithecus brancoi (Schlosser, 1901).
Schlosser (1901, 1902) examined the status of the
holotype of Neopithecus brancoi, and concluded
that it could not belong to Dryopithecus, hence the
decision to erect a new genus for it. Thus, Begun’s
version of the history not only contravened the con-
ventions of systematics, but also inaccurately sum-
marised Schlosser’s contribution to the nomencla-
ture of European hominoids. Begun (2002) made
the same error with Dryopithecus laietanus Villalta
& Crusafont, 1944, which was originally described
as Hispanopithecus laietanus: listed as Dryopithe-
cus laietanus, the authors’ names should be in
brackets.

What remains to be done is  to determine
whether any of the old names proposed for other
European hominoids represent the same taxa as
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the recently named Spanish forms. The nomenclat-
ural history of the hominoids from the Swabian
Alb and other North European sites is complicat-
ed, and reflects the difficulties of analysing isolat-
ed teeth and post-cranial bones. Nevertheless,
researchers involved in these studies, including
Schlosser (1901, 1902) and Abel (1901, 1902)
were experienced palaeontologists who had stud-
ied many groups of mammals, and thus had a well
developed appreciation for the kind and degree of
variation that can be encompassed by mammalian
species. Thus, when Abel (1919) proposed the
name Dryopithecus germanicus for part of the
Swabian Alb hominoid sample, he was articulating
the observation that it couldn’t all be maintained
in a single species Neopithecus brancoi. Likewise,
Kretzoi (1969, 1974, 2002) felt unable to classify
all the Rudabánya hominoid fossils into a single
taxon. Ditto for the Spanish material that passed
through the hands of Crusafont (1958, 1964; Vil-
lalta & Crusafont, 1944). Despite the efforts of
some palaeoanthropologists to criticise these pio-
neering studies by lumping everything into Dryop-
ithecus, more recent discoveries have vindicated
the results of the pioneers.

In contrast to the assessment of fossils carried out
by generalist palaeontologists such as Abel and
Schlosser, palaeoanthropologists, who generally
have little or no experience with groups of mam-
mals other than hominoids, have tended to lump
together diverse taxa by accepting much greater
ranges of morphological and metric variation in
their “species” than mammalian palaeontologists
have been prone to do. With the recent discovery of
much more informative hominoid fossils in Spain,
Turkey, Hungary, East Africa, the Indian Subconti-
nent, Thailand and China, the approach taken by
generalist palaeontologists such as Abel, Crusafont,
Kretzoi and Schlosser have, in general, been closer
to the mark than any of the classifications by
“lumpers”. Many of the names declared by Simons
& Pilbeam (1965) to be synonyms of Dryopithecus,
have had to be been resurrected, including Sivap-
ithecus, Indopithecus, Griphopithecus, Proconsul,
and Hispanopithecus. One that is long overdue is
Neopithecus, which predates all the others save
Dryopithecus Lartet (1856), Paidopithex Pohlig
(1895) and Pliohylobates Dubois (1897) (the last
name is a synonym of Paidopithex as it is based on
the same fossil specimen as the former). In contrast,
Ramapithecus which was once widely believed to
be valid, especially following the revision by

Simons & Pilbeam (1965) is today considered to be
a synonym of Sivapithecus.

The holotype of Neopithecus brancoi, an isolated
m/3 from Salmendingen (GPIT MA 2124), was
originally named Anthropodus brancoi by Schloss-
er (1901) and then Neopithecus brancoi by Abel
(1902), the generic name Anthropodus Lapouge,
1894, being preoccupied. Remane (1921) trans-
ferred the specimen toDryopithecus rhenanus, an
attribution not accepted by Abel (1931) who classi-
fied it as Dryopithecus brancoi. Hürzeler (1954)
considered it to belong to Pliopithecus, but it was
reinstated as a Dryopithecus by Szalay & Delson
(1979) and subsequently by Begun (2002) who
considered it to be identical with the Hungarian
Rudapithecus hungaricus, which, according to him,
thus fell into synonymy with Dryopithecus brancoi.
For a while Spanish material was attributed to D.
brancoi by Szalay & Delson (1979)(specimens
originally described as Hispanopithecus laietanus
by Villalta & Crusafont (1944) and Rahonapithecus
sabadellensis by Crusafont & Hürzeler (1961), the
latter declared to be a nomen nudum by Simons &
Pilbeam, 1965). Begun (1992a) removed the Span-
ish specimens from D. brancoi, and referred the
Rudabánya fossils to it. In the meantime, Thenius
(1982) and Zapfe (1989) attributed some isolated
teeth from Mariathal and Götzendorf in Austria, to
Dryopithecus brancoi, but some of the fossils (an
upper incisor from Götzendorf, for example) are
more likely to represent Anapithecus hernyaki, and
the status of the others remains unclear, although it
has been suggested that some or all of them are
likely to belong to pliopithecoids rather than to dry-
opithecines (Andrews et al., 1996). Mention should
be made of the species Rudapithecus carinthiacus
(nov. comb.) from St Stefan, Austria, (Mottl, 1957)
which is close morphometrically to the Rudabánya
specimens, but which differs from classic Dryop-
ithecus fontani in having a distinct protoconid in
the p/3 which is separated at its apex from the
metaconid. This p/3 morphology predicts the
derived morphology present in Oreopithecus from
Italy. None of the Spanish hominoid fossils pos-
sesses morphology comparable to the p/3 of R.
carinthiacus.

In summary, since 1901, the small sample of
Swabian Alb hominoid fossils has been attributed to
a bewildering variety of species. In chronological
order the following names have been proposed for
some or all of the material. Anthropodus brancoi
Schlosser (1901), Neopithecus brancoi (Schlosser,
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1901), Dryopithecus rhenanus (Pohlig, 1895), Dry-
opithecus fontani Lartet (1856); Dryopithecus sue-
vicus Koken (1905) (catalogue name only without
diagnosis or designation of type material, but dis-
cussed in the literature by Simons & Pilbeam,
1965), Dryopithecus germanicus Abel (1919), Dry-
opithecus brancoi (Schlosser, 1901), and Ramap-
ithecus punjabicus (Pilgrim, 1910) (Simons & Pil-
beam, 1965).

My current assessment of the German fossils
indicates that there are least five taxa present, not
counting the Engelswies tooth attributed to Gripho-
pithecus sp. by Heizmann & Begun, (2001).

1. Neopithecus brancoi occurs at Salmendingen
(the type locality) and Melchingen.

2. Dryopithecus fontani is present at Wissberg,
Melchingen, Ebingen and Salmendingen.

3. Hispanopithecus laietanus occurs at Trochtelfin-
gen and Melchingen.

4. Udabnopithecus garedziensis (a synonym of
Dryopithecus crusafonti) or a related form is
present at Neuhausen.

5. Anoiapithecus brevirostris or a closely related
form is present at Neuhausen.

I consider that there are at least two taxa of dry-
opithecines at Rudabánya, Hungary, as originally
proposed by Kretzoi (1969, 1974) and there are
three at Pasalar, Turkey: Andrews et al. (1990) and
Kelley et al. (2009) mention two species at Pasalar
but their metric data reveal the presence of three
(author’s interpretation of their results). There are
four taxa in Spain (Moyà-Solà & Köhler, 1995;
Moyà-Solà et al., 2009a, 2009b).

The history of study of Spanish hominoids is
almost as complicated as that of the German speci-
mens (Moyà-Solà et al., 2009a, 2009b). The first
fossil ape found in the country was a left mandible
from Seu d’Urgell (Lérida = Lleida) for a long time
attributed to Dryopithecus fontani (Simons & Pil-
beam, 1965; Szalay & Delson, 1979; Vidal, 1913;
Woodward, 1914) but later transferred to Dryop-
ithecus crusafonti Begun (1992, 2002). The rich
deposits in the Vallès-Penedès started yielding fossil
hominoids during the 1940’s (Villalta & Crusafont,
1941, 1944) although a tooth found in the 1920’s
was for many years misidentified as that of a suid
until 1999 (Van der Made & Ribot, 1999). Over the
years several genera and species have been reported
from the region, including Hispanopithecus lai-
etanus (type locality La Tarumba but best known
from Can Llobateres), generally considered to

belong to Dryopithecus (Moyà-Solà & Köhler,
1995) although the same authors have recently res-
urrected the genus Hispanopithecus (Moyà-Solà et
al., 2009a). Rahonapithecus sabadellensis was
declared to be a nomen nudum by Simons & Pil-
beam (1965). Sivapithecus occidentalis Villalta &
Crusafont (1944) was based on a specimen (IPS
1827, left m/2-m/3) from Can Vila (Els Hostalets de
Pierola). Dryopithecus piveteaui Crusafont &
Hürzeler (1961) from Can Llobateres is based on
IPS 1822 (old catalogue N° IPS 11) a left m/3 or
perhaps an m/2 (Harrison, pers. comm.) but the
species was never formally described, and is thus a
nomen nudum. Dryopithecus crusafonti Begun
(1992a) was based on the material from Can Ponsic
and Lleida. Recently, Moyà-Solà et al. (2004,
2009b) have erected two new genera of Miocene
apes from the Vallès-Penedès, near Barcelona,
Spain: Pierolapithecus catalaunicus and Anoiap-
ithecus brevirostris, both from sites at Els Hostalets
de Pierola, where Dryopithecus fontani also occurs
(Moyà-Solà et al., 2009a).

The Neopithecus problem

The holotype specimen of Neopithecus brancoi,
from Salmendingen (Schlosser, 1901; Abel, 1902) is
a left m/3 which closely resembles the specimen
(IPS 1827) from Can Vila, Els Hostalets de Pierola,
Spain, the holotype of Sivapithecus occidentalis Vil-
lalta & Crusafont (1944). Not only is the type speci-
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Fig. 17.—Type specimen of Sivapithecus occidentalis, IPS 1826-
27, from Can Vila, stereo occlusal view of original fossils (scale:
10 mm).
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men of N. brancoi (10.8 x 8.1 mm) similar in
dimensions to the Spanish tooth (10.9 x 8.6 mm),
but it is close in morphology to it, allowing, of
course, for the differences in wear. In particular the
hypoconulid is distally positioned relative to the
position of the entoconid, unlike in the genus Dryop-
ithecus in which the hypoconulid is not so distally
positioned, being almost opposite the entoconid. In
addition the buccal and lingual walls of the lower
molars are almost vertical in both specimens. The
roots of the Salmendingen specimen are short and
stout, similar to the preserved parts of the specimen
from Els Hostalets, the distal root being rounded tri-
angular in section and slanting distinctly distally, in
contrast to the roots of m/3s in Dryopithecus fontani
which are longer, more ovoid or rectangular in sec-
tion, mesio-distally compressed and transversely ori-
ented and in general do not slope so strongly to the
rear. Furthermore, the Salmendingen tooth is moder-
ately worn (Fig. 17) but shows no sign of dentine
exposure, indicating the presence of a thick enamel
cap, as in “Sivapithecus” occidentalis, the type spec-
imen of which is unworn, and the occlusal enamel
thickly wrinkled (Fig. 17). The only significant dif-

ference between the Salmendingen and Can Vila
teeth is the mesio-distally narrower mesial fovea in
the Spanish specimen (Fig. 18). The lower m/3 of
Rahonapithecus sabadellensis (Crusafont & Hürzel-
er, 1961) a nomen nudum according to Simons &
Pilbeam (1965) is also similar to the holotype of
Neopithecus brancoi, its mesial fovea being as broad
mesio-distally as that of the Salmendingen tooth,
and its roots short and stout. It is likely that the
minor morphological differences expressed in the
m/3s of Sivapithecus occidentalis, Rahonapithecus
sabadellensis and Neopithecus brancoi represent
intra-specific variation. On this basis all three are
considered to belong to a single species Neopithecus
brancoi. Currently available evidence indicates that
Anoiapithecus brevirostris is likely to represent a
distinct genus and species (no m/3 is yet known for
this taxon), although it should be noted that the
Salmendingen m/3 occludes well with the M3/ of A.
brevirostris. It is noted that the cast of the Can Vila
specimen illustrated by Begun (2009) appears to
have suffered distortion and abrasion of the promi-
nences, and does not give a reliable impression of its
morphology.
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Fig. 18.—Comparison of casts of left m/3s, A) IPS 1827, part of holotype of Sivapithecus occidentalis from Can Vila, Spain, B)
Salmendingen, Germany, holotype of Neopithecus brancoi, and C) IPS 1802, Rahonapithecus sabadellensis, right mandible with m/1-
m/3 from Can Llobateres, Spain, currently attributed to Hispanopithecus laietanus (mirror image) stereo occlusal views (scale: 10 mm).
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The taxa Pierolapithecus catalaunicus and Dry-
opithecus fontani are too large for them to represent
the same species as Neopithecus brancoi (Fig. 19).
The m/3 in mandible and an isolated m/3 of Dryop-
ithecus fontani housed in the Natural History Muse-
um in Bordeaux measure 13.0 x 10.2 mm and 13.0e
x 10.5 mm respectively (own measurements),
whereas the homologous measurements of the m/3
of Neopithecus brancoi are 10.8 x 8.1 mm. No m/3
of P. catalaunicus is known, but judging from the
other remains, it was smaller than D. fontani (see

body weight estimates by Moyà-Solà et al., 2004,
2009) but would have been appreciably larger than
N. brancoi.

The Can Vila m/3 is unworn, the Salmendingen
tooth is in medium wear, but the cusp proportions
and the wrinkling that is  discernible in the
Salmendingen tooth are similar to those of the
Spanish tooth. The main difference between these
specimens concerns the positioning of the crests
that run towards each other from the metaconid and
protoconid, which comprise the distal wall of the
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Fig. 19.—Bivariate plots of Pa_alar lower third molars, and some specimens from Germany and Spain. (C - IPS 1826, Can Vila (Neo-
pithecus brancoi = holotype of Sivapithecus occidentalis); F - Dryopithecus fontani (Bordeaux specimens); M - Melchingen, (Griphop-
ithecus sp.); +N - Neudorf (Griphopithecus suessi referred m/3); R - IPS 1802 (Neopithecus brancoi = holotype of Rahonapithecus
sabadellensis); S - Salmendingen (holotype of Neopithecus brancoi). Pa_alar data from Humphrey & Andrews (2008).

Table 7.—Summary of fossil hominoids present in the Swabian Alb and the Rhine Graben

Dryopithecus fontani Melchingen, Ebingen, Salmendingen, Wissberg

Neopithecus brancoi Salmendingen, Melchingen

Hispanopithecus laietanus Trochtelfingen, Melchingen

Dryopithecus crusafonti* (or its possible senior synonym Neuhausen
Udabnopithecus garedziensis).

Anoiapithecus brevirostris* Neuhausen

* One or other of these species could be a junior synonym of Neopithecus brancoi. The Engelswies tooth attributed to Griphopithecus
is not counted in this total.
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mesial fovea. The m/3 formerly attributed to
Rahonapithecus sabadellensis is like that from
Salmendingen. Note in particular the distally posi-
tioned hypoconulid in all three teeth and the pres-
ence of a tuberculum sextum; in Dryopithecus the
hypoconulid is relatively further forwards, almost
opposite the entoconid.

Comparison of Neopithecus brancoi with
Rudapithecus carinthiacus

The holotype of Neopithecus brancoi is unlike the
m/3 in RUD 17 from Rudabánya, in which the
crown is foreshortened rather than elongated, and in
which the entoconid and hypoconulid are reduced,
such that the crown is almost triangular in occlusal
outline, rather than forming a mesio-distally elongat-
ed rectangle with rounded distal margin. The enamel
appears to be thin in the Rudabánya species (Begun
& Kordos, 1993). A second m/3 from Rudabánya
(RUD 16) has the hypoconulid in a forward configu-
ration, as in Dryopithecus fontani, and it too differs
from the type specimen of Neopithecus brancoi.
From this evidence, we conclude that attribution of
the Rudabánya fossils to the species Neopithecus
brancoi is no longer sustainable, and Begun (2009)
has come to the same conclusion independently. It
should be noted here that the hominoid p/3s from
Rudabánya possess tall protoconids which are sepa-
rated at their apices from the metaconids. This mor-
phology also occurs in the type specimen of Dryop-
ithecus carinthiacus from St Stefan, Austria (Mottl,
1957) but differs from the morphology found in
Dryopithecus fontani (Gaudry, 1890; Harlé, 1898,
1899) and the species Hispanopithecus laietanus
and Dryopithecus crusafonti, in which the proto-
conid crest is well developed, but is not detached
from the metaconid apically. Thus, the Rudabánya
fossils are better accommodated in the species
Rudapithecus carinthiacus (comb. nov.) than in
Neopithecus brancoi. We note, incidentally, that the
p/3 morphology in the St Stefan and Rudabánya
hominoids would make a suitable precursor for the
morphology observed in Oreopithecus bambolii.

Neuhausen and Rudapithecus carinthiacus
(comb. nov.)

It is not possible to compare the Neuhausen
teeth with Rudapithecus carinthiacus (Mottl,

1957) because the latter species is known only
from a mandible from St Stefan, Austria. This
mandible was declared to belong to D. brancoi by
Szalay & Delson (1979) and by Begun (1992a)
based on comparisons with the Salmendingen
holotype of N. brancoi, but Andrews et al. (1996)
thought that the latter tooth might represent a plio-
pithecoid instead. The latter hypothesis can be
definitively rejected as can its attribution to the
genus Dryopithecus.

The presence of Dryopithecus in Germany

Some of the isolated molars from Germany prob-
ably do belong to Dryopithecus fontani, including a
specimen from Wissberg near Gau-Weinheim (Von
Koenigswald, 1952), a tooth from Ebingen (left m/1
similar to Dryopithecus fontani) (Branco, 1898),
two from Melchingen (GPIT MA 2126, a left M2/
and GPIT MA 2123, a right m/3), and two teeth
from Salmendingen (right m/2 on the basis of the
root morphology and the presence of a posterior
contact facet, not an m/3 as reported by Jäger,
1850), and a left dm/4, sometimes attributed to
Anapithecus hernyaki (Begun, 2002).
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Fig. 20.—Lower molars from Germany curated at the SMNS,
attributed to Dryopithecus fontani. A) SMNS 14513, left m/1 or
m/2 from Ebingen, stereo occlusal view, B) SMNS 43459 right
m/1 or m/2 from Salmendingen, B1) stereo occlusal view, B2)
buccal view, C) BSPG 1952 I 102 cast of right m/1 or m/2 from
Wissberg, Gau-Weinheim, occlusal view, D) SMNS 43460, left
dm/4 from Salmendingen stereo occlusal view (scale: 10 mm).
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For some authors (Andrews et al., 1996) the Ger-
man hominoid molars on their own provided insuf-
ficient evidence to resolve the issue whether Dryop-
ithecus fontani was present in the country or not,
but some of the specimens are probably of this
species. Teeth that are confidently attributed to Dry-
opithecus fontani are SMNS 14513, a left m/1 or
m/2 (10.6 x 9.3) from Ebingen, BSPG 1952 I 102
(cast), a right m/1 or m/2 (10.8 x 9.4 mm) from
Wissberg, near Gau-Weinheim (Fig. 20) and GPIT
MA 2126, a left M2/ from Melchingen (Fig. 21A).

Griphopithecus in Germany

The debate about Griphopithecus is almost as
complicated as that concerning Dryopithecus and

Neopithecus. Recently clarified by Holec & Emry
(2008) who summarised the history of this taxon, it
was pointed out that previous authors (starting with
Glaessner, 1931) were in error in declaring the type
species, Griphopithecus suessi, to be a junior syn-
onym of Dryopithecus darwini. Under the circum-
stances of this case, it is not possible to eliminate
the type species of the genus without at the same
time eradicating the genus. Thus, the decision to
call the Sandberg species Griphopithecus darwini
by Andrews et al. (1996) is not sustainable. If
Griphopithecus is a valid genus, then the species
has to be called Griphopithecus suessi Abel (1902).
But if Griphopithecus and Sivapithecus are the
same genus as maintained by Simons & Pilbeam
(1965), then the Indian form must be called Gripho-
pithecus Abel (1902), because it has priority over
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Fig. 21.—Hominoid teeth from Swabian Alb Miocene Bohnerz, housed at Tübingen University. A) GPIT MA 2126, left M2/ from
Melchingen, B) GPIT MA 2127, right M2/ (or M1/) from Melchingen, C) GPIT MA 2123, right m/3 from Melchingen, D) GPIT MA 2125,
right m/2 or m/1 from Melchingen, E) GPIT MA 2122, left m/2 (or m/3?) from Trochtelfingen, F) GPIT MA 2124, holotype left m/3 of
Neopithecus brancoi. Stereo occlusal images save for F2, radicular, F3, lingual, and F4, buccal views. (Scale: 10 mm).
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Sivapithecus Pilgrim (1910). However, the morpho-
logical differences between the Slovakian and Indi-
an hominoids suggests that they belong to different
genera, but for an opposite view, read Kay (1982).

SMNS 43459, a right m/1 or m/2 (11.8 x 10.1
mm) from Salmendingen, appears to have thicker
enamel than is usual in Dryopithecus fontani, but is
kept in this species on the basis of its crown mor-
phology (Fig. 20B). Further study is warranted, but
it is clear that the enamel of Pierolapithecus cata-
launicus and Anoiapithecus brevirostris is thicker
than that of Dryopithecus fontani (Alba et al.,
2010).

Anapithecus in Germany?

Whether the pliopithecoid Anapithecus is present
in the Bohnerz of the Swabian Alb was debated
until recently, the tooth attributed to Anapithecus
hernyaki by Begun (2002) being interpreted as a
deciduous molar of Dryopithecus by Harrison
(1991). The presence of an oblique cristid travers-
ing the anterior fovea, and the trigonid narrower
than the talonid suggest that this tooth is a decidu-
ous molar, and not a permanent molar of a large
pliopithecoid (Moyà-Solà pers. comm. 2010). As a
deciduous fourth molar, it is evidently from a large
species of ape, perhaps as big as Dryopithecus
fontani or Pierolapithecus catalaunicus. Thus, there
is no dental evidence in support of the presence of
Anapithecus in the Swabian Alb deposits of Ger-
many. However, the femur described as Paidopithex
rhenanus is likely to represent a large pliopithecoid
rather than a small, gracile limbed hominoid (see
below).

The validity of Udabnopithecus garedziensis?

Udabnopithecus garedziensis was published by
Burtschak-Abramovitsch & Gabachvili (1946) on
the basis of associated P4/ (6.9 x 10.1 mm) and
M1/ (9.0 x 10.7 mm) from Udabno (Desert) in
Georgia. The specimen resembles the Can Ponsic
fossils for which Begun (1992a) erected the species
Dryopithecus crusafonti in the belief that it was a
member of this genus, and differed from N. bran-
coi. That the Can Ponsic specimens are not the
same as Neopithecus brancoi is clear, not just from
the point of view of dimensions, but also of mor-
phology, but what has not been established is

whether they differ metrically or morphologically
from U. garedziensis. The concave profile of the
buccal surface of the paracone of the P4/, the
crystodont wear facets and the dimensions and
morphology of the two teeth from Georgia indicate
that they have a high probability of representing
the same species, in which case the Can Ponsic fos-
sils may well have to be called Udabnopithecus
garedziensis rather than Dryopithecus crusafonti
(the concave buccal profile of the upper premolars
indicate that these species are unlikely to belong to
the genus Dryopithecus).

The Paidopithex problem

Paidopithex rhenanus Pohlig (1895) currently
represented only by the holotype femur which is far
too small to belong to Dryopithecus fontani, the
femur of this species from Spain being of an animal
which weighed as much as 55 kg (Moyà-Solà et al.,
2009a). It is even too small to belong to Anoiapithe-
cus or Hispanopithecus, which are the smallest of
the Spanish hominoids (Köhler et al., 2002). From
this and from its gracile morphology we consider
that it represents a pliopithecoid, possibly Anapithe-
cus, which, if correct, would thus be a junior syn-
onymy of Paidopithex.

The name Paidopithex rhenanus or derivatives of
it (Dryopithecus rhenanus) have coloured interpre-
tation of German fossil hominoids in various ways.
The determination of the Eppelsheim femur as that
of a pliopithecid rather than a dryopithecine means
that none of the Swabian Alb or Rhine Graben
hominoid molars at various times attributed to D.
rhenanus belong to that taxon.

The status of Dryopithecus suevicus and
Dryopithecus germanicus

The names Dryopithecus suevicus and Dryopithe-
cus germanicus were proposed for the hominoids
from the Swabian Alb, but no type specimens were
designated. The collection of specimens from the
various sites is now known to belong to several dif-
ferent taxa, and thus the concept of the species as
applied to this collection created a chimera. The
lack of type specimens means that both Dryopithe-
cus suevicus and Dryopithecus germanicus are
nomina nuda, and thus not available in formal tax-
onomy.
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Identification of hominoid teeth from La Grive

Although an upper incisor and an upper M3/
from La Grive St-Alban, France (Depéret, 1911),
have been traditionally attributed to Dryopithecus
fontani, it is clear that the teeth are close matches to
the teeth in the type specimen of Pierolapithecus
catalaunicus (Begun et al., 2006 -not Begun &
Ward, 2005 as cited by Begun, 2009). Begun (2009)
took these resemblances to mean that Pierolapithe-
cus was a junior subjective synonym of Dryopithe-
cus, but a recently described maxilla of Dryopithe-
cus fontani from Spain (Moyà-Solà et al., 2009a)
reveals that there are marked differences between
Pierolapithecus and Dryopithecus, not only dentally
but also cranially. In contrast to Begun (2009) I
therefore attribute the material from La Grive to
Pierolapithecus catalaunicus. However, the issue of
the teeth from La Grive is not closed, as Moyà-Solà
et al .  (2009a) concluded that the specimens
belonged to Dryopithecus fontani.

The affinities and inter-continental
biogeography of European hominoids

Begun (2002) has long held the view that Dryop-
ithecus from Europe holds special significance as a
potential ancestor from which African Apes and
humans evolved – the Back-to-Africa hypothesis. In
contrast, Moyà-Solà & Köhler (1993, 1995, 1996)
and Moyà-Solà et al. (2009a) saw closer resem-
blances between Dryopithecus and Pongo, than to
African apes and humans, while Pickford & Senut
(2005) held the view that the resemblances between
Dryopithecus and African apes was due to a Dryop-
ithecus-like form which originated in Africa and
then emigrated to Europe – the Out-of-Africa
hypothesis. More likely is the hypothesis that from
about 12 Ma to about 8 Ma, southern Europe and
Africa comprised an enlarged proto-Ethiopian bio-
geographic realm in which many vertebrate lineages
could disperse relatively freely over this vast zone
(Pickford & Morales, 1994). The latter hypothesis
has recently received support from palaeoclimatic
studies (Böhme et al., 2008) which indeed indicate
that much of southern Europe enjoyed a monsoon-
type climate with hot, humid conditions for the
period under consideration. Under the Pickford &
Morales (1994) hypothesis, there were considered
to be strong biogeographic links from Euro-Africa
to India and south-east Asia during the same period,

in accordance with the subsequent findings of
Böhme et al. (2008), an interesting point, given
repeated interpretations that some European fossil
apes were morphologically close to Asian ones. Re-
examination of African, European and Asian late
Miocene apes with this in mind, may reveal that
one or other of the four or more lineages now com-
monly accepted to have occurred in Europe may
share features with younger lineages in both Africa
and Asia. If this is correct, then the European fossil
record may well hold the key to understanding the
origins of all extant apes.

Conclusions

Neuhausen, in the Swabian Alb, Germany, was
among the first localities to yield fossil apes. Three
teeth from the site collected in 1837, were incor-
rectly identified as perissodactyls in 1839 (Jäger,
1839), two years after Lartet (1837) announced the
discovery of the fossil that would eventually
become known as Pliopithecus antiquus, and 17
years before Lartet (1856) described Dryopithecus
fontani from St Gaudens, France. The illustrations
published by Jäger in 1839 are excellent, and per-
mit positive identification of the specimens. The
fossils are curated at the State Museum of Natural
History, Stuttgart, where they are stored with other
material from the Bohnerz of the Swabian Alb, in
the same cabinet as other ape fossils (and casts)
from Ebingen, Melchingen, Salmendingen and
Trochtelfingen. The three teeth from Neuhausen
are described in detail for the first time, the original
publications having concentrated on superficial
preservation characteristics rather than details of
morphology. The fossils are attributed to Dryop-
i thecinae .  The other  faunal  remains  f rom
Neuhausen with preservation characters similar to
the dryopithecine teeth, indicate a Vallesian age (ca
9-11 Ma). The specimens are the first known ante-
molar teeth of Miocene hominoids from Germany,
and they throw a great deal of light on the affinities
of these apes. German Miocene hominoid teeth are
here reinterpreted in light of new discoveries of
fossil hominoids in Spain, which reveal a high
diversity of hominoids in Europe at the end of the
Middle Miocene (MN 7/8) and the beginning of the
Upper Miocene (MN 9-10). This finding contrasts
with the view that Europe possessed only one
Miocene ape genus, Dryopithecus (Martin &
Andrews, 1993).
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The hominoids from Germany are most similar to
those of Spain and they have weaker affinities to
those from Austria, Slovakia, Hungary and Turkey.
It is now clear that Miocene hominoid diversity in
Germany was high (four species at least) and that
the fauna had stronger biogeographic links to Spain
than to Austria, Hungary, Slovakia and Turkey.

The dagger-like form and the dimensions of the
upper canine from Neuhausen are close to those of
Anoiapithecus brevirostris. The pillar-like morphol-
ogy of the upper central incisor and the concave
buccal surface of the upper third premolar, among
other features, agree with the material from Can
Ponsic, Spain, attributed to Dryopithecus crusafonti
but they differ markedly from specimens attributed
to Hispanopithecus laietanus (Begun, 1992a; Harri-
son, 1991; Moyà-Solà & Köhler, 1995; Ribot et al.,
1996) and Dryopithecus fontani (Moyà-Solà et al.,
2009). They differ from the Rudabánya fossils
attributed to Rudapithecus hungaricus (Begun &
Kordos, 1993, 1997; Kretzoi, 1969, 2002).

The three hominoid fossils from Neuhausen are
likely the first dryopithecine teeth ever found, hav-
ing been donated to the SMNS in 1837. The correct
identification of these teeth, even though delayed
for 170 years, places Germany among the countries
of importance for understanding the evolution of
Miocene hominoids, especially because the speci-
mens are among the most septentrional in the world
(47°59’N: 8°53’E), only the specimens from the
other Swabian Alb deposits and the material from
Wissberg, near Gau-Weinheim in the Rhine Graben
(49°52’N: 7°59’E) being from further north (Fig.
1). The sedimentology of the Miocene Bohnerz
indicates that the climate was probably tropical to
sub-tropical at the time of deposition, in agreement
with the presence of hominoids in southern Ger-
many at the time, ca 10-9 Ma (Böhme et al., 2008).
Further study of Bohnerz fossil assemblages would
be of interest to undertake, especially for their
palaeoclimatic implications.

The Neuhausen specimens, as an ensemble, are
close morphometrically to specimens from Els
Hostalets de Pierola and Can Ponsic, Spain. The
fossil molars from other sites in the Swabian Alb
show a diversity of dimensions and morphology,
indicating a higher diversity of taxa than has gener-
ally been accepted for the past five decades. It is
noted that a re-interpretation of the fossils in light
of recent findings in Spain (Pie rolapithecus,
Anoiapithecus, Hispanopithecus, and Dryopithecus)
and Slovakia (Griphopithecus suessi) reveals that a

comparably high diversity is present in the German
collections. The possible presence of Griphopithe-
cus sp. in Germany means that the Swabian Alb
hominoids are potentially more diverse than those
of Spain, where Griphopithecus-like teeth have not
yet been recorded.

Neopithecus is a valid genus. What remains to be
determined is its relationship to Anoiapithecus, His-
panopithecus, Udabnopithecus and Pierolapithecus

The species Neopithecus brancoi is valid, but its
relationships to Sivapithecus occidentalis and His-
panopithecus laietanus (and by implications the
nomen nudum Rahonapithecus sabadellensis) need
to be established. Enamel thickness, dentine-enamel
junction topography and root morphology studies
would be informative in this respect.

Two teeth from La Grive St-Alban, France, tradi-
tionally identified as Dryopithecus fontani, are here
attributed to Pierolapithecus catalaunicus.

What is not so clear is the status of the Rud-
abánya, Hungary, fossils. The presence of two upper
central incisor morphotypes at the site suggests the
presence of two taxa in the deposits, as originally
proposed by Kretzoi (1969, 1974, 2002). The lower
third premolar morphology differs from that of Dry-
opithecus, Pierolapithecus, Anoiapithecus and His-
panopithecus, but resembles that of Rudapithecus
carinthiacus (comb. nov.), which should be recog-
nised as a valid species. Whether the generic names
Rudapithecus Kretzoi (1969) and Bodvapithecus
Kretzoi (1975: the date given as 1974 by McKenna
& Bell 1997, appears to be an error) should be rein-
stated needs to be considered, in particular because
Georgian Udabnopithecus predates both. Pending
resolution of this problem, the Hungarian fossils are
attributed to Rudapithecus carinthiacus.

On the basis of this study, the biogeographic
affinities of the German dryopithecines seem to lie
more strongly with Spain than with Austria, Slova-
kia and Hungary or Turkey, although the possible
presence of Griphopithecus in Germany (Heizmann
& Begun, 2001) may provide a link to the eastern
European and Turkish faunas.

It seems strange that the anterior teeth of homi-
noids from Germany (premolars, canines and
incisors) should have escaped the notice of the
researchers who studied the Swabian Alb collec-
tions (Branco 1898; Schlosser, 1901, 1902; and sub-
sequent workers). One might well pose the question
“How many other dryopithecine teeth are lying
incorrectly identified in collections in the various
institutions in Germany and elsewhere in Europe?”
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It is a testimony of the excellence of the successive
curators at the SMNS that the entire collection from
Neuhausen (as well as the original labels) has sur-
vived intact from the days that Jäger obtained them
in 1837. The reinterpretation of the teeth described in
this paper as those of dryopithecines, rather than
perissodactyls, indicates that it is never a waste of
time to browse through old, well-studied collections
or to peruse ancient publications. It emphasises the
importance of collections to palaeontology, and
reveals that the current trend to relegate fossil collec-
tions to depots far from their parent museums may
well be counterproductive for science.
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