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ABSTRACT

The Suoidea (Mammalia) of the Lower Miocene (Agenian, MN 2a) locality Cetina de Aragén (Spain) are
Hyotherium meisneri, Hyotherium major (Suidae) and Propalaeochoerus sp. A (Tayassuidae).

Most of the fossils belong to Hyotherium meisneri; all permanent teeth are represented. Up to now this species

was known by few material. Currently, A. meisneri and H. major were considered to be either regional subspecies or

~ synonyms. H. meisneri from Cetina is compared to H. major from its type locality St.-Gérand-le-Puy. The
morphology does not differ much, but there is an average size difference of 15 %. Size differences of 15% are
common in sympatric species of suoids and tragulids. As the ranges of H. major and H. meisneri overlap in time and
space the two taxa are different species, in stead of subspecies.

Hyotherium meisneri is one of the oldest known suids, but shows already the outward flare in the upper canines
of the males, which is typical for the Suidae. Within the Hyotheriinae the genus Hyotherium is characterized by
elongated premolars.

Propalacochoerus sp. A from Cetina and Montaigu is similar in size to Propalacochoerus sp. B from Tomerdin-
gen, but differs in having larger posterior molars and smaller premolars, it might be a direct descendant. These
tayassuids and Propalaeochoeruss elaverensis differ from all other Palaeochoerus-like tayassuids, including Palaeochoe-
rus? pusillus, in the elongated last upper molar.

Keywords: Hyotherium, Palacochoerus, Suoidea, Suidae, Tayassuidae, Cetina de Aragon.

RESUMEN

Los Suoidea (Mammalia) del yacimiento del Mioceno Inferior (Ageniense, MN 2a) de Cetina de Aragon son
Hyotherium meisneri, Hyotherium major (Suidae) y Propalaeochoerus sp. A (Tayassuidae).

La mayor parte de los f6siles pertenecen a Hyotherium meisneri; todos los dientes permanentes estdn represen-
tados. Esta especie estaba representada por escaso material y H. meisneri y H. major eran consideradas como
subespecies geogrificas o como sindnimas. En el trabajo se compara H. meisneri, de Cetina, con H. major del
yacimiento tipo St.-Gérand-le-Puy. La morfologia no difiere mucho, pero hay una diferencia en la talla media del
15 %. Diferencias del tamafo del 15% son comunes en especies simpdtridas de Suoidea v Tragulidae. Dado que hay
un solapamiento de las distribuciones temporales y geograficas, H. major y H. meisneri deben considerarse como dos
especies distintas y no como dos subespecies.

Hyotherium meisneri es uno de los suidos mds antiguos, no obstante los caninos superiores de los machos ya
estan orientados hacia fuera, lo que es tipico de los Suidae. Dentro de los Hyotheriinae, el género Hyotherium se
caracteriza por premolares alargados.

Propalaeochoerus sp. A, de Cetina y Montaigu, es similar en tamafio a Propalaeochoerus sp. B de Tomerdingen,
pero difiere en sus molares posteriores mds largos y sus premolares mas pequefos y podria ser un descendiente
directo. Estos tayassuidos y Propalacochoerus elaverensis difieren de todos los demés tayassuidos semejantes a
Palaeochoerus, incluso Palacochoerus? pusillus, en el alargamiento del altimo molar superior.

Palabras clave: Hyotherium, Palacochoerus, Suoidea, Suidae, Tayassuidae, Cetina de Aragén.

INTRODUCTION

The locality and excavation

The locality of Cetina de Aragén was known already
in the twenties of this century (Villalta & Crusafont,
1945). It is Lower Miocene (Agenian) locality where
both large and small mammals (Daams, 1976) have
been collected.

The fossils described in this paper were excavated
in 1983 and are stored in the Museo Nacional de Cien-
cias Naturales (MNCN) in Madrid. There are some

smaller collections in other institutes, to which referen-
ce is made. An older collection is stored in the Institut
Palacontologic Dr. M. Crusafont in Sabadell (IPS). This
collection was described by Truyols (1962), but the
description was not published. A copy of this descrip-
tion is present in the IPS. Some more fossils were
collected in 1987 and are stored in the Museo Paleonto-
logico de la Universidad de Zaragoza (MPZ). Some
fossils of larger mammals were collected along with the
micromammalia described by Daams (1976) and are
stored in the Instituut voor Aardwetenschappen, Utrecht
(IVAU).
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In Cetina there are two fossiliferous peat beds.
Between them there is about one meter of limestone.
The lower peat bed was excavated in 1983. The prove-
nance of the IPS and IVAU collections is unknown to
me and the MPZ collection comes from both beds (B.
Azanza, pers. comm.).

Methods and abbreviations

Measurements of the cheek teeth were taken as
indicated by Van der Made (1991). Measurements of all
teeth studied (including those in the IPS, IVAU and
MPZ) are given in the tables. If a measurement could
not be taken because of damage this is indicated by
“— if it was not taken for another reason this is
indicated by “..”. Of all teeth an example is figured. If
there are more types of one element these are figured
too and in some cases also different degrees of wear
are illustrated.

The abbreviations are:

GE Upper and/or lower canine(s) of a female, C" and C;
indicate upper and lower canines respectively.

Cm  Canine(s) of male(s); C™ and C,, upper and lower
canine(s).

Cx Canines of both sexes or of unknown sex.

DAP Maximum length of the tooth in mm in meso-distal
direction. DAP, DAPp, DAPd in bones gives the ma-
ximum, proximal or distal antero-posterior diameter.

DAP’ Length of a tooth as a percentage of the length of the
first molar (using complete tooth rows or means of
populations).

DT Maximum width of a tooth in mm. DTa, DTm, DTp
and DTpp are the width of the first lobe, middle lobe
(in D,), posterior lobe and third lobe (in M3).

DT’ Width of a tooth expressed as a percentage of the
width of the first molar.

DLL Linguo-labial diameter in incisors in mm.

DLL’ Linguo-labial diameter in incisors expressed as a per-
centage of the DT of the first molar.

DMD Meso-distal diameter in incisors in mm.

DMD’ Mesa-distal diameter in incisors expressed as a per-
centage of the DT of the first molar.

H Height of the crown (mm). In lower molars it is mea-
sured from the base of the crown to the tip of the me-
taconid and in upper molars to the tip of the paracone.
In upper premolars it is taken buccally and is the dis-
tance between the highest point of the tooth and the
line through the two lowest points of the crown. In

lower premolars H is measured in the same way on
the lingual side.

Hla  Height of the crown of an incisor measured in the
middle of the labial side (mm).

HIi Height of the crown of an incisor measured in the
middle of the lingual side (mm).

Ha The height of a bone measured at the anterior side
(mm).

L Length of a bone (mm).

Comparative material

The material stored in the MNCN is described in
this paper, but reference is made also to material in the
IPS, IVAU and MPUZ. Comparisons were made with
the following collections/specimens.

Hyotherium meisneri: Aarberg — Rappenfluh, a cast
of the holotype in the Naturhistorisches Museum, Basel
(NMB); Tudela (IPS); Horta das Tripas (Natural history
museum in Lisbon).

Hyotherium major from type locality St.-Gérand-le-
Puy in the Muséum national d’Histoire naturelle in
Paris (MNHN), in the Muséum Guimet in Lyon (MGL),
in the Muséum d’Histoire Naturelle de Toulouse
(MHNT), casts from St.-Gérand in the Staatliches
Museum fiir Naturkunde in Stuttgart (SMNS), from
Ulm-Westtangente (SMNS), Gibel (cast in MNHN) and
from Weissenau in the Forschungs-Institut Sencken-
berg, Frankfurt (FISF).

Hyotherium soemmeringi from Georgensgmiind (type
material in FISF; NMB), Baigneaux-en-Beauce (NMB,
MGL), Sandelzhausen in the Bayerische Staatssamm-
lung fiir Paldontolgie und historische Geologie in Miin-
chen (BSPHGM),

Aureliachoerus aurelianensis from Artenay (MNIIN).

Palaeochoerus typus from St.-Gérand-le-Puy (casts
MNHN & SMNS and originals MGL; including type
material), La Milloque (NMB).

Palaeochoerus? paronae types from Monteviale in
the Istituto e Museo di Geologia della R. Universita di
Padova (IMGURP).

Palaeochoerus leptodon from Cadibona in the Dipar-
timento di Scienze della Terra, Universita degli Studi di
Torino (DSTT), including type.

Palaeochoerus aquensis from Pérignat/La Sauvetat
(cast in SMNS), St. André (UCBL, MGL, casts in

Plate I Hyotherium meisneri from Cetina de Aragon. All pieces
are stored in the Museo Nacional de Ciencias Natura-
les, Madrid. There may be minor deviations from the
scale in individual pieces.

1 CT 475, left 1,, a) distal view, b) lingual view, c¢) mesial
view, d) labial view, e) apical view.

2 CT 469, left 1, a) apical view, b) distal view, c) lingual
view, d) mesial view.

3 CT 11, right I, a) lingual view, b) distal view, c) mesial
view, d) occlusal view.

4 Left 1,, a) distal view, b) lingual view, ¢) mesial view.

5 Right I,, lingual view.

6 CT 469, right 1, a) apical view, b) mesial view, ¢) lingual
view, d) distal view.

7 Right I, a) distal view, b) lingual view, ¢) mesial view, d)
labial view, e) apical view.

8 CT 469, right P?, a) lingual view, b) occlusal view, buccal
view.

9 CT 469, right P', a) lingual view, b) occlusal view, c)
buccal view.

10 CT 533, right ¥, a) lingual view, b) apical view, c) labial
View.

11 CT 469, left I,, a) distal view, b) mesial view, c¢) apical
view.

12 CT 469, left P,, a) anterior view, b) lingual view, c) labial
view, d) occlusal view.

13 Left C, a) apical view, b) labial view, c) lingual view.

14 CT 469, right I*, a) apical view, b) labial view, c¢) lingual
view,

15 CT 469, right C™, a) apical view, b) labial view, ¢) anterior
view, d) lingual view.
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BSPHGM), St. Henri (UCBL), “Bouches du Rhone”
(UCBL) and Les Milles (type material in Laboratoire de
Sédimentologie et Paléontologie, Université de Proven-
ce, Marseille — UPM and UCBL), La Bénissons Dieu
(UCBL), Pech Crabit (Laboratoire de Paléontologie, Uni-
versité de Montpellier II — UM) and Pech Desse (UM),
Aarwangen (cast in NMB), Wischberg (NMB), Quercy
(cast of the skull described by Dechaseaux, 1959 in
MNCN), Binisalem (cast in IPS).

P. elaverensis from Coderet (NMB; type material in
UCBL).

Propalaeochoerus sp. B from Tomerdingen (SMNS).

Propalaeochoerus sp. A from Montaigu (NMB).

Recent suoids in the Zoological Museum of Ams-
terdam (ZMA).

Earlier literature on Hyotherium and Palaeochoerus -like
Suoids and aim of this study

For material of Palacochoerus-like suoids and
Hyotherium many names have been proposed, of which
a large part are synonyms. Remains of Hyotherium meis-
neri have been assigned to the smaller Aureliachoerus
aurelianensis and the larger Hyotherium major and H.
meisneri has even been synonymized with the latter
species as late as in 1992 (Hellmund). All these species
are Hyotheriinae, Suidae. All ol these species have
been placed in Palaeochoerus, Palaeochoerinae, Tayas-
suidae and fossils of these species have been assigned
to species of Palaeochoerus and Propalaeochoerus and
even were considered to be synonymous with such
species as late as in the nineteenseventies (probably by
Wilkinson, 1976 and certainly by Golpe, 1972) and a
species of Palaeochoerus was recently placed in the
Suidae (Hellmund, 1992). In addition, there are a num-
ber of technical nomenclatorial problems. Since there is
such a chaos, a review of the literature is necessary,
highlighting the most accepted taxonomical and nomen-
clatorial decisions, before the material is described. The
taxonomy used in this paper is given in this section, so
that the content of taxa used in the discussions in the
systematical section will be clear.

Meisner (1818, as cited by Hellmund, 1991) descri-
bed a part of a mandible of a suid from the Rappenfluh
near Aarberg and two years later he described and
figured it (Meisner, 1820). He noted that the morpho-
logy of the teeth resembled that of Babyrousa, but he
did not name the animal. More recently, the holotype
was figured by Studer (1896, pl. 111, figs. 3 & 4). H. von
Meyer (1829) described a larger suid from Georgensg-

mind which has almost the same morphology. The
type material is in the FISF and is not lost as supposed
by Hellmund (1991, p. 8). Meyer named the species
Chaeropotamus Meissneri for the mandible from Aar-
berg and Chaeropotamus Soemmeringii for the material
from Georgensgmiind after Meisner and Soemmering.
Obviously, Meyer made an error in Meisner’s name
and should be corrected (Ride et al, 1985). Conse-
quently the correct spelling is H. meisneri and H. soem-
meringi. Meyer (1834) realized that “Ch.” soemmeringi is
not related to Choeropotamus (which is a Paleogene
artiodactyle) and made the genus Hyotherium with H.
Soemmeringi as type species. In this paper Meyer is not
quite clear on H. meisneri, later (Meyer, 1841) he placed
it in Hyotherium.

Hyotherium medium Meyer, 1841 is a problematical
species; in the original concept it was based on size and
reference was made to material from Maosskirch that
probably belongs to small individuals of H. soemmeringi
and to material from Weissenau of the species that will
be named here Hyotherium major. No holotype was
indicated. The taxon was used at the subspecies level as
late as 1970 (Mottl). However, since the content of the
taxon is not clear, it seems best not to use this name.

Meyer (1850) described and figured a skull and

other material of H. meisneri from Wiesbaden. Gins-
burg (1974) and possibly also Stehlin (1899/1900) took
this description as the first valid publication of H. meis-
neri. As H. meisneri was named before 1931 and as
reference was made to a description and figure by
Meisner, the name is valid from 1829 on (Ride et al.,
1985) and the holotype is the mandible from Aarberg
and not the better material from Wiesbaden.

Pomel (1847) made the genus and the two species
Palaeochoerus typus and P. major on the basis of fossils
from St.-Gérand-le-Puy. Stehlin (1900) made the spe-
cies Palaeochoerus aurelianensis. He figured an M? from
Artenay and P; and P, from the “Sanden des Orléa-
nais”. Ginsburg (1974) created a genus for this species:
Aureliachoerus aurelianensis and placed P. major in the
genus Hyotherium.

Often species are classified as Hyotherium because
they lack any important or striking specialization. The
original description of Hyotherium major as a Palaeo-
choerus and the idea that Hyotherium evolved from Palaeo-
choerus gave rise to the custom of placing smaller Sui-
dae like H. major, H. meisneri and Aureliachoerus
aurelianensis in the genus™ Palaeochoerus. Stehlin
(1899/1900) used names like major, soemmeringi, typus
and meisneri for size classes. This becomes apparent

Plate I Hyotheriun: meisneri from Cetina de Aragén. All pie-
ces are stored in the Museo Nacional de Ciencias
Naturales, Madrid. For figures 1-6, the bar represents
1 e¢m, for figure 7, the bar represents 2 cm. There
may be minor deviations from the scale in individual
pieces.

1 CT 469, left M?, a) buccal view, b) occlusal view, linfgua]

view, d) anterior view.

2 CT 469, left P% a) anterior view, b) posterior view, c)

occlusal view, d) buccal view.

3 CT 469, left P4, a) buccal view, b) lingual view, ¢) occlusal

view.

4 CT 469, right T', a) labial view, b) apical view, c¢) mesial
view, d) lingual view and right I?, e) lingual view, f) apical
view, g) labial view.

5 CT 469, left I' and I2, a) apical view I2, b) labial view 2, d) I'
and I? apical view, d) I* lingual view, e) I' occlusal view, f) I'
mesial view and I’ lingual view, g) and I? labial view.

6 Right P, a) lingual view, b) buccal view, ¢) occlusal view.

7 CT 468, left mandible with C, P, P, M,, M, and M,, a) oc
clusal view, b) buccal view, ¢) lingual view.
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from his synonymy list of “Palaeochoerus cfr. typus et
Meisneri”. He believed that local populations of a line
Palaeochoerus — Hyotherium could have a different size
as result of local circumstances and/or local evolution.
This doubtless was the result of the belief that there
were many isolated regions in Europe. Ginsburg (1974)
considered H. meisneri valid from 1850 (when Meyer
figured the material from Wiesbaden) and he divided
H. major into two subspecies: H. major major for the
French population and H. major meisneri for the Ger-
man population. Hellmund (1991) considered the type
of H. major as a large individual of H. meisneri and
stressed that H. meisneri has priority over H. major.
The taxonomy of the Palaeochoerus-like tayassuids
is confused. A number of species have been described,
which conveniently are grouped to size here. The sma-
llest is Palaeochoerus paronae Dal Piaz, 1930 from Mon-
teviale. Palaeochoerus pusillus Ginsburg, 1974 of the old
collections from the Quercy is the next smallest. Antha-
cotherium gergovianus De Blainville, 1846 from Ivoine
near Gergovie, Palacochoerus typus Pomel, 1847 from
St.-Gérand-le-Puy, Sus leptodon Pomel, 1848 from Cadi-
bona and Doliochoerus quercyi Filhol, 1882 from the
Quercy are of similar size and it is very likely that some
of these are synonymous. (De Blainville published the
species after a manuscript by Croizet. As far as I unders-
tand articles 10 and 50 by Ride et al., 1985, this makes
De Blainville the author and not Croizet —Hellmund,
1992—, nor Croizet e-Blainville — Ginsburg, 1974.) Palaeo-
cherus meissneri mut. elaverensis Viret, 1929 from Code-
ret is larger. Palaeochoerus Waterhousii Pomel, 1853
from Pérignat, Palaeochoerus massiliensis Viret, 1929
from St. Henri and Doliochoerus aquensis Repelin, 1930
from Les Milles are of the same size and same morp-
hology and very likely are one species (Ginsburg, 1974).
Besides Palacochoerus Pomel, 1847 has, as its name
indicates, type species P. fypus. Those who recently
studied P. rypus, agree that it is a tayassuid (Ginsburg,
1974; Hellmund, 1992). Three other genus names have
been proposed lor the Palaeochoerus-like tayassuids.
Propaleochoerus Stehlin, 1899 was made for suoids
from the Quercy that have upper molars with fused,
but divergent lingual roots (Stehlin, 1899, p. 107), al-
though it is not clear which material exactly was studied
by Stehlin. He compared those suoids with Palaeochoe-
rus, which in his opinion included a number of species
that are now placed in Hyotherium, which has very well
separated lingual roots in the upper molars. He did not

indicate a type species for Propalaeochoerus, nor inclu-
ded any nominal species, however he indicated that P.
leptodon from Cadibona might belong to the genus (p.
108). Stehlin (1929) assigned P. elaverensis from Code-
ret to Propalaeochoerus, which became in this way the
type species (Hellmund, 1992). Although this changes
the content of the genus (see discussion on Propalaeo-
choerus sp. A), the procedure seems to be valid.

Doliochoerus Filhol, 1882 is based on D. quercyi.
The differences between Doliochoerus Filhol, 1882 and
Palaeochoerus cited by Ginsburg (1974) are skull charac-
ters and the elongation of the upper molars. A skull
from the Quercy, the type of D. quercyi, and a skull
from Coderet were compared. The supposed differen-
ces between Palaeochoerus and Doliochoerus are diffe-
rences between Propalaeochoerus (Coderet) and Dolio-
choerus/Palaeochoerus (Quercy). Also the elongation
between the upper molars are differences between Pro-
palaeochoerus and Doliochoerus/Palaeochoerus, as we will
see in the discussion on Propalaeochoerus from Cetina.
The differences in skull characters between Doliochoe-
rus and Palaeochoerus listed by Pearson (1927) are diffe-
rences between the type skull of D. guercyi and material
of Hyotherium (including “Palaeochoerus waterhousi” from
St. Gérand).

Dubiotherium Hellmund, 1992 is based on the spe-
cies Palaeochoerus waterhousi Pomel; 1853. It is not
known for sure whether mandible BMNH 27789 (which
is supposed to be from La Sauvetat) is really the type
which Pomel indicated to be from Pérignat. Lavocat
(1951) thought this likely, but indicated the specimen as
neotype. Ginsburg (1974, p. 62) had serious doubts
about this and even advised not to use the name water-
housi; the species occurs with a question mark in his
synonymy of Doliochoerus quercyi. Hellmund (1992) con-
sidered BMNH 27789 to be the real holotype of P.
waterhousi and indicated material from St. André to
belong to the same species. A maxilla from St. André
was figured by Dechaseaux (1959, fig. 2) as Doliochoerus
guercyi. The suoid from St. André is identical to that
from St. Henri and Les Milles (all three localities are
near Marseille) and all were assigned to Doliochoerus
quercyi aquensis by Ginsburg (1974). There is general
consensus that the species from Marseille is tayassuid
(Dechaseaux, 1959; Ginsburg, 1974). Hellmund (1992)
considered Dubiotherium waterhousi to be a suid, but
did not discuss possible links with Doliochoerus nor
with Palaeochoerus aquensis.

Plate III Hyotherium meisneri from Cetina de Aragén. All
pieces are stored in the Museo Nacional de Ciencias
Naturales, Madrid. There may be minor deviations
from the scale in individual pieces.

1 CT 7, left M?, a) occlusal view, b) lingual view, c¢) buccal
view.

2 Left P°, a) lingual view, b) labial view, c) occlusal view.

3 Left P4, a) lingual view, b) labial view, c) occlusal view.

4 CT 112, left P?, a) occlusal view, b) lingual view, c) buccal
view.

5 Right P?, a) occlusal view, b) lingual view, c) buccal view.

6 CT 90, left M,, occlusal view.

7 Right P,, a) lingual view, b) occlusal view, c) buccal view.

8 Left P, a) labial view, b) occlusal view, c) buccal view.

9 Left P,, a) labial view, b) occlusal view.

10 CT 469, left P!, a) lingual view, b) occlusal view, ¢) bHuccal
VIEW.

11 CT 112, left P*, occlusal view.

12 Left P, a) occlusal view, b) buccal view, ¢) lingual view.

13 Left P, a) occlusal view, b) buccal view, c) lingual view, d)
anterior view, €) posterior view.

14 CT 483, left P, a) occlusal view, b) buccal view, c) lingual
view, d) anterior view, e) posterior view.

I5 Left P, a) occlusal view, b) buccal view, c) lingual view, d)
anterior view, e) posterior view.

16 Right P, a) occlusal view, b) buccal view, c) lingual view,
d) anterior view, e) posterior view.
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One of the most persistent confusions between
Palaeochoerus and Hyotherium started when Filhol (1880)
described and figured two skulls of Hyotherium major
from St. Gérand as Hyotherium waterhousi. Since that
time, it became custom to use the name waterhousi for
material of H. major, despite the fact that the other
name is older and should have priority if they were
synonymous (Viret, 1929, p. 243). As late as 1972 (or
even 1976?) material of H. major was assigned to P.
waterhousi, leading to errors at all levels of taxonomy.
In an important study, Pearson (1927) gave differences
between the tayassuid and suid basicranium, but she
followed Filhol (1880) in assigning the skulls of H.
major from St.-Gérand to Palaeochoerus waterhousi. Al-
though Pearson’s observations on suids and tayassuids
remain valid, Palaeochoerus should not be placed in the
Suidae as was done by Pickford (1988), who placed the
Palacochoerinae in the Suidae and Simpson (1945) who
synonymized Hyotheriinae and Palacochoerinae.

The name waterhousi has probably been applied
more often to remains of H. major than to remains
which belong to the same species as its possible holoty-
pe (compare the synonymy H. major in this paper with
the one of D. waterhousi by Hellmund, 1992), which
moreover is of disputed provenance and unknown age.
Besides the species is in the center of a historical
misunderstanding of long duration. Palaeochoerus aquen-
sis has two cotypes, which have been figured in the first
publication, their origin is known and more material of
the same locality is available, besides the age of the
locality is known. The name P. massiliensis has pro-
bably never been used after Viret (1929). Keeping stabi-
lity in mind, it seems best to follow Ginsburg’s (1974)
suggestion and to forget about waterhousi and use aquen-
sis in stead.

The most recent overviews of the Palaeochoerus-
like tayassuids are given by Ginsburg (1974) and Hell-
mund (1992). Ginsburg recognised three parallel linea-
ges: Palaeochoerus paronae — P. pusillus — P. typus,
Palaeochoerus (Propaleochoerus) gergovianus gergovianus
— P. (P.) g. elaverensis and Doliochoerus quercyi quercyi
— D. ¢. aquensis. Hellmund considered Propalaeochoe-
rus paronae the stemform of the two lineages Propa-
laeochoerus pusillus and Propaleochoerus gergovianus —
Palaeochoerus typus and the considered Dubiotherium
waterhousi to be a suid. In this paper still another
classification is used, which, this should be stressed
especially for the tayassuids, is tentative.

Suoidea Cope, 1887
Tayassuidae Palmer, 1897
Palacochoerinae Matthew, 1924 (=Doliochoerinae, Simp-
son, 1945)

Palaeochoerus Pomel, 1847 (=? Doliochoerus Filhol,

1882; = Dubiotherium Hellmund, 1992)
Palaeochoerus gergovianus (De Blainville, 1846)
Lavocat, 1951
Palacochoerus typus Pomel, 1847 (=? P. gergovianus)
Palaeochoerus leptodon (Pomel, 1848) Stehlin, 1899
(=? P. gergovianus)
Palaeochoerus quercyi (Filhol, 1882) Van der Made
(=? P. gergovianus)
Palaeochoerus paronae (Dal Piaz, 1930) Ginsburg,
1974
Palaeochoerus aquensis (Repelin, 1930) Van der
Made (= Palaeochoerus massiliensis Viret, 1929
= Palaeochoerus waterhousi Pomel, 1853)
Palaeochoerus? pusillus Ginsburg, 1974

Propalaeochoerus Stehlin, 1899
Propalaeochoerus elaverensis (Viret, 1929) Stehlin,
1929
Propalaeochoerus sp. B
Propalaeochoerus sp. A

Suidae Gray, 1827
Hyotheriinae Cope, 1888
Hyotherium Meyer, 1834
Hyotherium soemmeringi (Meyer, 1829) Meyer,
1834
Hyotherium major (Pomel, 1847) Filhol, 1880
Hyotherium meisneri (Meyer, 1829) Meyer, 1841
Aureliachoerus Ginsburg, 1974
Aureliachoerus aurelianensis (Stehlin, 1899/1900)
Ginsburg, 1974
Aureliachoerus minus (Golpe, 1972) Van der Made,
1990
Xenohyus Ginsburg, 1980
Xenohyus venitor Ginsburg, 1980 (=? “Conohyus”
betpakdalensis Trofimov, 1949)
Xenohyus sp.

It is the aim of this paper:

1. To describe the suid fossils from Cetina and
assign them to a taxon.

2. To characterize well the species Hyotherium
meisneri biometrically and morphologically, to show that
H. meisneri teally is different from H. major and from
A. aurelianensis and to give the synonymies of H. major
and H. meisneri, species that where often lumped together.

3. To assign the tayassuid from Cetina to a taxon.
In order to do this tayassuid evolution has to be discussed.

Plate IV Hyotherium meisneri (figures 1-5, 7-13) and Propalaco-
choerus sp. A (figure 6) from Cetina de Aragon. All
pieces are stored in the Museo Nacional de Ciencias
Naturales, Madrid. There may be minor deviations
from the scale in individual pieces.

1 CT 90, left M,, a) lingual view, b) occlusal view, ¢) buccal
view, d) anterior view.

2 Left M., a) lingual view, b) occlusal view.

3 Left M,, a) lingual view, b) occlusal view, ¢) buccal view.

4 Left D,, a) lingual view, b) occlusal view, c) buccal view.

5 Left M,, occlusal view.

6 CT 410, Propalaeochoerus sp. A left M?, a) occlusal view,
b) occlusal view, ¢) lingual view, d) labial view, e) anterior
view.

7 Right M? occlusal view.

8 Right D,, a) occlusal view, b) labial view.

9 Right M., a) occlusal view, b) anterior view.

10 Left M2, a) occlusal view, b) anterior view, c) posterior
view, d) lingual view, e) labial view.

11 Right M,, a) occlusal view.

12 Right P*, a) buccal view, b) occlusal view, c) anterior view,
d) posterior view, e) linguo-occlusal view.

13 Left P¥, a) buccal view, b) occlusal view, c) anterior view,
d) posterior view.
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4. Since Hellmund (1991, 1992) and to a lesser
extent Ginsburg (1974) presented different views on the
taxonomy of Hyotherium and the Palaeochoerinae, the
main differences will be discussed. And in addition:

5. Some attention will be paid to the ecological
phenomenon of related sympatric species, such as the
different European Hyotheriinae.

SYSTEMATICS

Order ARTIODACTYLA Owen, 1849
Superfamily SUOIDEA Cope, 1887
Family Tayassuidae Palmer, 1897
Subfamily Palaeochoerinae Matthew, 1924
(= Doliochoerinae Simpson, 1945)
Genus Propalaeochoerus Stehlin, 1899.

Generic diagnosis: Tayassuidae with M, and M, with the
hypoconulid close to the hypoconid, M' and M? with
the lingual roots fused and convergent and with a ten-
dency to enlarge M3; the M* may be elongated.

Propalaeochoerus sp. A
PL IV, Fig. 6

1972 Palaeochoerus typus Pomel, 1847; Golpe, 115, partially.

1990 Palacochoerus typus Pomel, 1847; Van der Made (a), 84,
Fig. 3.

1990  Palaeochoerus typus; Van der Made (b), 99 & 104,
partially.

Material: CT 410 left M? (PI. 1V, Fig. 6).

Description and comparison: The M? is smaller than the
molars which are attributed to H. meisneri (DAP 12.7, DTa
11.6, DTp 9.2, compare with Table 4). The cusps are rounded
and the enamel does not have folds (P1. TV, fig. 6a). There is
no trace of a central cusp (Pl. IV, fig. 6ab). From the protoco-
ne a high ridge (PL. IV, fig. 6e) runs antero-buccally, ending
very near the tip of the paracone (PI. 1V, fig. 6b). This must
be the paraconule (=protoconule) or preprotocrista (termino-
logy of Coombs & Coomb, 1977). The paraconule is not
connected to the cingulum (Pl IV, fig. 6b).

The posterior cusps are very small (Pl IV, fig. 6ab) and
low (PL IV, fig. 6¢cd) and the talon is nothing more than a
cingulum, which however at the lingual side extends much
distally. This morphology is very similar to that of an M3
from Montaigu (NMB). Both teeth are elongate like those
from Coderet and Tomerdingen; those of other tayassuids are
wider (Fig. 1) and the posterior cingulum of their M? is not
extended distally, but resembles much more the cingulum of
an M! or M2

Golpe (1972) attributed five teeth in the IPS to P. typus.
Four of them belong certainly to H. meisneri and one, a P4, is
similar in morphology to a not numbered P* which is very
small, but resembles in its protoconule morphology Hyothe-
rium, rather than Palaeochoerus, these teeth might also belong
to H. meisneri. A not numbered right P! in the IVAU collec-
tion, may belong to the same species as CT 410 because of its
size (DAP 4.9, DTa 2.9, DTp 2.8) and simple morphology.

Discussion: The determination of this single suoid tooth
is difficult and is done in three steps: determination to family,
to genus and to species.

The paraconule morphology is of importance for the
determination to family. Up to now the character is not well
studied in a systematic way. The paraconule (or protoconule)
is connected to the protocone and separate from the cingu-
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Figure 1. Length (DAP)-width (DT) bivariate plot of the P
and M® of Palaeochoerus and Propalaeochoerus.
Legend: 1) Propalacochoerus elaverensis from Code-
ret (NMB, material published by Viret, 1929 in
UCBL); 2) Propalacochoerus sp. B from Tomerdin-
gen (SMNS); 3) Propalaeochoerus sp. A from Mon-
taigu (NMB); 4) Propalaeochoerus sp. A from Cetina
(MNCN); 5) Palacochoerus? pusillus holotype from
the Quercy (data from Ginsburg, 1974); 6) Palaco-
choerus? pusillus from Montalban (data from Golpe,
1971); 7) Palaeochoerus typus from St.-Gérand-le-
Puy (casts in SMNS); 8) Palaeochoerus typus from
Rickenbach (NMB); 9) Palacochoerus typus from La
Milloque (NMB); 10) lectotype of Doliochoerus quer-
¢yi from the Quercy (data from Ginsburg, 1974); 11)
Palacochoerus aquensis from the area of Marseille
(Les Milles, St. André, St. Henri, “Bouches du Rho-
ne” - UCBL, UPM, MGL, cast BSPHGM); 12)
Palacochoerus paronae from Monteviale (MIGURP).
The line indicates index I = 100 DAP/DT = 112.5.
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lum in the P. typus holotype, in other Palaeochoerus species,
Taucanamo, Sanitherium and probably in Perchoerus and Heloh-
yus (Pearson 1932, plate 15, the paraconule is sometimes
drawn as if connected to the cingulum and sometimes as if
isolated; it is always connected to the protocone). The upper
molars of H. meisneri and many other suidae (including Aure-
liachoerus) have a large cusp in the middle of the cingulum
projecting backwards between the anterior parts of the paraco-
ne and protocone, but it is not connected to them. This cusp
is also thought to be the paraconule. In the most primitive
suids the paraconule may be connected to the protocone (as
in Xenohyus, Ginsburg, Huin & Locher, 1988, plate 1, figs. 13, 14)
or to both cingulum and protocone, as is occasionally the
case in Hyotherium soemmeringi from Sandelzhausen and Xenoh-
yus (Ginsburg & Huin & Locher, 1988, plate 1, fig. 15). The
suid Listriodon has lophodont molars and the first lophe of
the upper molars is formed by the preprotocrista or paraconu-
le fusing with both protocone and paracone and being isola-
ted from the cingulum. In Bunolistriodon the paraconule may
be fused to the cingulum or to the protocone and both
morphologies may be observed in one tooth row. Listriodon is
supposed to have evolved from one of the species of Bunolis-
triodon and it is possible that this lineage reversed the evolu-
tion of the paraconule morphology. In recent peccaries the
paraconule is not connected to the cingulum, nor to the
protocone. A paraconule connected to the protocone and not
to the cingulum probably is a primitive character. It may be
useful in determination of primitive suids: if in a sample
specimens are found with the paraconule connected to the
cingulum, the species is more likely a suid than a tayassuid.
This corroborates the finding of Ginsburg (1974) that Aurelia-

choerus is a suid and no tayassuid, it indicates that Xenohyus
is more likely a suid than a tayassuid (contrary to Pickford
and Morales, 1990) and it indicates that CT 410 is a tayassuid
and no suid. The EBuropean Tayassuids include Palaeochoerus-
like tayassuids and the group Taucanamo - Schizochoerus. The
latter tayassuids have a tendency towards lophodonty, besides
they enter later in Europe. Albanohyus has the paraconule
fused to the cingulum and might represent a suid and no
tayassuid.

In order to determine the tooth from Cetina to genus
level, it first has to be clear which genera are around. Three
characters are compared in the various species, leading to a
probably more natural grouping of the species into genera
than in the present taxonomies. Fig. 2 will be help the reader
keeping a clear view of the (tentative) taxa, their localities and
stratigraphic positions.

In the Palaeochoerus-like tayassuids, there are two types
of M3: elongate ones and wide ones (Fig. 1), the species with
elongate M? tend to have larger M;, but there is no difference
in the DAP/DT index. Elongate M?®: Propalacochoerus elave-
rensis (Coderet - Viret, 1929, plate 31, Fig. 11) and Tomerdin-
gen (Hellmund, 1992, Pl. 6, Fig. 8), Cetina (PL IV, Fig. 6),
Montaigu; all others have wide M3: Palacochoerus aquensis
(St. Henri; St. André - Dechaseaux, 1959, Fig. 2; Les Milles;
Marseille; Quercy - Dechaseaux, 1959, fig. 1), Palaeochoerus
typus (St.-Gérand - Hellmund, 1992, PL. 2, Fig. 1; Rickenbach;
La Milloque), Doliochoerus quercyi (holotype), P.? pusillus (holoty-
pe from the Quercy — Hellmund, 1992, PL 12, Fig. 1; Montal-
ban) and P. paronae (Monteviale — Dal Piaz, 1930, Pl 1,
Fig. 6). It should be noted that Hellmund (1992) described
the material from Tomerdingen as P. pusillus, yet the holoty-

MN Palaeo- Pataeo- Propalaeo- Hyothenium Aunelia-
/ choe/us choows? choenis choenis
MP aquensis fas PanonaR. usiLeus sp. B elaverensis | meisnend majon Soemerdingl
Gergouwuaus -
Leptodon sp. A
QUNCIAL
5 Yieux Seagraben K&f lach
Col lognes?
4 Balgneaux Artenay
3 Horta das Chilleurs? Agreda
Tripas? Wintershof
West
2 St. Gérand Cetina Eselsberg Gibel
Montalgu Cetina Westtangente
Wiesbaden St. Gérand
?Tudela
1 Wischberg La Milloque Tomerd ingen Aarberg Welssenau
30 Coderet
29 Rickenbach
?Cadibona
28 Pech Desse Galmersheim
Pech du
Fraysse
27 Aarwangen
26 St, André
St. Henrl
Les Milles
"Marsel | le"
25
24 Etamps
23 Pech Crabit Montalban
22 MBhren 13
21 Ovérece Monteviale

Figure 2. The stratigraphic distribution of the species of Palacochoerus, Propalaeochoerus, Hyotherium and the genus Aureliachoe-
rus. Palaeochoerus typus/gergovianus/leptodon/quercyi indicates animals with similar size; the fossils may belong to
different taxa. A question mark in front of a locality means that the exact stratigraphic position is unknown and a
question mark behind a locality means that it is not sure the species occurs in that locality.
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pe of this species is far outside the range of the Tomerdingen
sample.

There are two hypoconulid morphologies. In the first
type, the hypoconulid may be close to hypoconid so that it
fuses with that cusp after little wear and there is labially a
piece of posterior cingulum, lingually there is no space for it:
P. elaverensis (Coderet; Romagnat — Hellmund, 1992, Pl 2,
Fig. 2) and in Tomerdingen (Hellmund, 1992, PI. 10, Figs. 1a,
2a, 4; Pl 4, Fig. la) and Montaigu. In the second type, the
hypoconulid is on the axis of the tooth and with wear it
remains a long time an isolated dentine “island”: P. aquensis
(St. André — Hellmund, 1992, Pl. 3, Fig. 2; St. Henri; Les
Milles — Repelin, 1930, Pl 14, Figs. 5 & 6; Quercy-Dechaseaux,
1959, Fig. 5 and the mandible from La Sauvetat/Pérignat —
Hellmund, 1992, PL 3, Fig. 1a), P. rypus (St.-Gérand - Viret,
1929, PL. 18, Fig. 3b), P. gergovianus (holotype - Hellmund,
1992, Pl 12, Fig. 2), P. leptodon (Cadibona - Dal Piaz, 1930,
Pl. 1, Figs. 15 & 16) and P. paronae (Monteviale - Dal Piaz,
1930, PL 1, Fig. 14).

The lingual roots of the upper molars are fused and
convergent in: P. elaverensis (Coderet) and Tomerdingen (Hell-
mund, 1992, pl. 7, fig. 16) and Montaigu. The roots are
divergent and connected with a thin lamina of bone, like a
webbed foot, and sometimes the roots are even separated to
some extend, in: P. typus (St.-Gérand-Hellmund, 1992, PI. 1,
Fig. 1b; foot note p. 7), P. aquensis (St. Henri) and P. paronae
(Monteviale - Dal Piaz, PI. 1, Fig. 6). The roots of the M3 of
P.? pusillus (Hellmund, pl. 12, fig. Ib) might be more diver-
gent than those of the first two molars and might not be
reliable.

These three characters divide the tayassuids into two
groups, which are interpreted here as genera, Propalaeochoe-
rus, which includes the material from Coderet, Tomerdingen
Montaigu and Cetina and Palaeochoerus, which includes most
of the remaining material; P. pusillus and P. paronae cannot
yet be assigned to one of the groups.

In Propalaeochoerus, P. elaverensis is clearly larger. Propa-
laeochoerus from Tomerdingen, Cetina and Montaigu, is smal-
ler, but it is apparent that the M? of Cetina and Montaigu are
larger than those of Tomerdingen and their second lobes
seem more reduced, yet the teeth are still of the long type.
The M, and M; from Montaigu are also larger than the
material from Tomerdingen (M, DAP 11.8 versus a maximum

12.6, DT 8.8 versus a maximum 8.6; M; DAP 16.1 versus
14.2-16.4, DT 9.1 versus 7.8-8.8), but the P, smaller (DAP 7.8
versus 8.9-10.1, DT 5.5 versus 4.9-6.2). The M, is large but
has a reduced third lobe. The differences seem great enough
for recognizing the two forms as species: “species B” from
Tomerdingen (MN 1) and “species A” from Cetina and Mon-
taigu (MN 2). It seems that overall size is similar, as well as
the typically smooth enamel, but that species A has larger M3
and smaller premolars than species B. The apparent reduction
of the posterior half of the last molars is a strange trend,
which seems to be a reversal of the tendency for these teeth
to become more elongate. However, enlargement of the last
molar and reduction of the anterior dentition is a common
trend in suoid evolution and Propalacochoerus sp. B - sp. A
may well present a lineage.

Propalaeochoerus has elongated M?, which seems to be a
progressive feature and the hypoconulid morphology and morp-
hology of the lingual roots of the upper molars, which seem
to be conservative features. This combination of characters
precludes any derivation of Propalaeochoerus from P. aquensis,
P. paronae, P. typus, P. gergovianus or P. leptodon. It might
have evolved from an early member of the P. typus size group
and [rom P.? pusillus. Of P.? pusillus very little is known and
the stratigraphic position was not known, but it seems to
occur in Montalban (MP 23), whereas a citation from Mohren
(Hellmund, 1992) might be based on small material of a P.
typus sized animal. P.? pusillus has the same size as the
species from Tomerdingen and it is possible that this species
just elongated the M* between MP 23 and MP 30 and that
the larger P. elaverensis branched off after the trend of elonga-
tion of the M? started and before MP 30 (it should be noted
that some short M? are still present in both large Tomerdin-
gen and Coderet samples). However, more work has to be
done to test such an hypothesis. The species might prove to
be of stratigraphical interest, especially the evolution of the
species of Tomerdingen to the species of Cetina might® be
indicative of the transition from MN 1 to MN 2.

Family Suidae Gray, 1821
Subfamily Hyotheriinae Cope, 1888
Genus Hyotherium Meyer, 1834

Type species: Hyotherium soemmeringi (Meyer, 1829)
Meyer, 1834

I Ig I3
DD DLL H1i Hla DD DLL H1i Hla DMD DLL H1i Hla
BT 13 r 7.0 5.3
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r 5.7 Fae; w145 18,3 1.0 5.0 +5.7 8.1
CT 475 1 5.7 ey 312.9 >14.4 W
Gl == 1 6.1 7.7 14.0 15.5
r 6.3 s i 15.2
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Table 1. Measurements of the incisors of Hyotherium meisneri from Cetina de Aragon.



SUOIDEA, CETINA DE ARAGON, SPAIN 13

Generic diagnosis: Suid: 1) in which the males have
canines that do not flare out much, 2) with ovoid bullae
with antero-posterior directed long axis, 3) with no, or
small diastemas, 4) with elongated premolars, 5) with P,
with two large cusps on the trigonid.

Hyotherium meisneri (Meyer, 1829) Meyer, 1841
Pl. I, Figs. 1-15; PL 1I, Figs. 1-7; Pl III, Figs. 1-16;
Pl IV, Figs. 1-5, 7-13

1820 ..

dieses fossile Thier dem Babirussa nahe ver-
wandt ...”; Meisner, 71-72, Fig. 2.

1829  Chaeropotamus Meissneri; Meyer, 151.

1834  Chaeropotamus Meissneri; Meyer, 51.

1841 Hyotherium Meissneri; Meyer, 104.

1844  Chaeropotamus Meissneri H. v. Meyer; Pictet, 257.

1850  Hyotherium meissneri H. v. Meyer; Meyer, 116-126,
PL. TV, Figs. 1-7.

1853 Hyotherium Meissneri H. de Meyer; Pictet, 330.

1859  Sus meissneri H. v. Meyer; Kaup, 13-15, PL V,
Figs. 6 & 7.

1859 Palacochoerus major Pomel; Gervais, 183-184.

1896  Palaeochoerus (Hyotherium) Meissneri Meyer; Studer,

11-18, PL. III, Figs. 3 & 4.

1899/ 3

1900  Palaeochoerus; Stehlin, 237, Pl. VII, Fig. 22.

2907  Palaeochoerus aurelianensis Stehlin; Roman, 50-51,
PL 11, Figs. 4-6.

1911  Palaeochoerus Meissneri Meyer; Zittel, Broili, Koken
& Schlosser, 473 partially, not Fig. 656.

1923 Palaeochoerus Meissneri v. Meyer; Zittel, Broili &
Schlosser, 561 partially, probably not Fig. 695.

1962 Palaeochoerus meissneri; Truyols.

1972 Palaeochoerus typus Pomel, 1857; Golpe, 115, par-
tially.

1972 Palaeochoerus meissneri Meyer, 1850; Golpe, 115-116.

1974 Hyotherium major meissneri; Meyer, 1850; Ginsburg,
76-77.

1990  Hyotherium meissneri Von Meyer, 1829; Van der
Made (a), 87, Fig. 3.

1990  Hyotherium meissneri; Van der Made, 100 & 104.

1992 Hyotherium meissneri (H. v. Meyer 1829); Hellmund,
Pl. 6, Fig. 1; partially: 1-36; not: textfig. 3, textfig. 4,
Fig. 1, 3, 4, 8, Pl 1-5, PL 6 Fig. 2, PL. 7-11.

Diagnosis: Hyotherium with cheek teeth that measure on
average 809% the cheek teeth of H. soemmeringi, the 1' does
not have a distal cusp.

Material: CT 7 left and right M? (Pl 111, Fig. 1); CT 11
right I; (PL 1, Fig. 3); CT 17 right M*; CT 61 right M?; CT 90
left M, - M; (PL III, Fig. 6; PL IV, Fig. 1); CT 99 left
mandible with M, ; and roots of M; CT 112 left P? - M? (PL
ITI, Figs. 4 & 11), right M' - M?; CT 208 right M;; CT 386
fragments of incisors; CT 392 left navicular; CT 468 left
mandible C,,, P; - M; (PL II, Fig. 7); CT 469 mandible with
right M3 and remains of P, right and left I' - I* (PL II,
Figs. 4 & 5) in connection and isolated teeth: right and left I
(PL 1, Fig. 14), left P, (PL. I, Fig. 12), right (P1. I, Fig. 15) and
left C™, left P' - P* (Pl I, Fig. 8; Pl. II, Figs. 2 & 3; PI. 111, Fig.
10) right P! (PL. I, Fig. 9) and P?, right and left M!, left M>3
(PL. II, Fig. 1), right and left I, - I, (PL I, Figs. 2, 6 & 11),
probably from one individual; CT 475 left I, (PL I, Fig. 1); CT
481 left M?; CT 483 left P, (PL. 1II, Fig. 14); CT 523 right M2
- M3 CT 533 right I (PL 1, Fig. 10); CT 774 left M,; CT —
associated teeth: left P* - M3 (P IV, Figs. 5, 10 & 13) and
right P3 - M3 (PL III, Fig. 5; PL. IV, Figs. 9 & 12); CT — apical
fragment of a left I'; CT — right mandible with P, — M, (P,
still in alveolus), associated left P, - M, (PL III, Figs. 3,
8 & 13) and remains of left M, left D, (PL. IV, Fig. 4) and part
of left Dy (PL. 1V, Fig. 8), left C; (PL 1, Fig. 13), left and right

I, (PL. I, Figs. 4 & 5), right I, (Pl. I, Fig. 7): probably all from

the same individual; CT — left mandible with P,4; CT — right
mandible with P, (PI. 111, Fig. 7) and roots of P,;; CT — right
P, - M; (PL III, Fig. 16; PL. IV, Fig. 11) and left M, - M,
(PL. IV, Fig. 2); CT — right P; (PL TII, Fig. 2); CT — left P,
(PL III, Fig. 15); CT — left P, (PL IIL, Fig. 9); CT — left P, -
M; (PL III, Fig. 12; PL IV, Fig. 3); CT — left 1,; CT — right
I,; CT — left P3 (PL I, Fig. 6); CT — remains of a mandible
with remains of left I, ;, Py; and the root of a C; and remains
of right I;, I; and Py - M.

Description and comparison: The measurements of the
incisors are given in Table 1 and in Fig. 3, the sizes are
compared with the sizes of the incisors of other taxa.

The 1, (PL. 1, Fig. 7) have relatively low crowns. The
lower border of the crown is well defined: the enamel does
not become thin over a long distance but ends abruptly.

The I, (PL 1, Fig. 1; PL. 1, Fig. 2; PL 1, Fig. 4; PL I, Fig. 5;
Fig. 3) differs from the I, in being less symmetrical, but also
in having distally a large facet caused by wear by the I? (PL I,
Fig. 1b).
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Figure 3. Scatter diagrams of the incisors of Hyotheriinae and
Palaeochoerus. Legend: 1) Hyotherium meisneri from
Cetina de Aragon (MNCN, IPS); 2) Hyotherium major
from St.-Gérand-le-Puy (MNHN); 3) Hyotherium soem-
meringi from Sandelzhausen (BSPHGM); 4) Aure-
liachoerus aurelianensis from Artenay (MNHN); 5)
Xenohyus venitor from Les Beilleaux a Savigné-sur-
Lathan (average and range; data from Ginsburg,
Huin & Locher, 1988); 6) Palaeochoerus typus from
St.-Gérand-le-Puy (MGL); 7) Palaeochoerus aquen-
sis from the Quercy (cast in MNCN); 8) recent
Tayassu pecari-(ZMA); 9) recent Tayassu tayacu
(ZMA). The recent peccaries have been added to
show the variability in DMD’ and DDL’ values.
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Table 2. Measurements of the canines of Hyotherium meisneri
from Cetina de Aragon.

The I; (PL 1, Fig. 3; PL L, Fig. 6; PL 1, Fig. 11) has the
same structure as the I, and L,, but is even more asymmetri-
cal and has a lower crown. The tooth may be more (PL I,
Fig. 6ac; PL. 1, Fig. 1lc) or less laterally compressed (Pl I,
Fig. 3ad).

The I' are of the primitive type (sensu, Van der Made,
1990d). The crown is low (Pl II, Fig. 4a; Pl II, Fig. 5g),
labially the crown height is 13.5 mm. At the lingual side
(PL 11, Fig. 4d; PL 11, Fig. 5e) there is a mesial ridge, a wider
medial elevation (“medial ridge”) and a distal ridge. In both
specimens of the MNCN collection the lingual cingulum is
continuous and is connected to the distal ridge (PL. 11, Fig. 4b;
PL. 1I, Fig. 5ce), but in other specimens the cingulum and
distal ridge are not connected.

The I* are larger and more elongate than the IP. The
crown is low (PL. II, Fig. 4g; PL 1I, Fig. 5b; Table 1). There is
a lingual cingulum, but it is not very pronounced (Pl 11, Fig.
4ef: PL. 1I, Fig. Sad).

The P has the same structure as the I, but is less
elongate (PL. I, Fig. 10a; PL. I, Fig. 14a), has a relatively
higher crown (PL. I, Fig. 10b; PL 1, Fig. 14b; Table 1) and
there is no clear lingual cingulum (Pl I, Fig. 10c; PL I,
Fig. 14¢). The homologies in H. soemmeringi and H. major
have a small distal talon and anteriorly a crest running up to
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Table 3. Measurements of the lower cheek teeth of Hyotherium meisneri from Cetina de Aragon.
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the tip that stands out from the lingual surface. In these
species the anterior edge of the tooth (in side view) is convex.
In H. meisneri it is nearly straight. The I° of H. major and H.
soemmeringi are clearly longer (Fig. 3).

The measurements of the canines are given in table 2.

The C, is a very hypsodont tooth and does not show any
sign of the formation of a root (PI. II, Fig. 7b). What remains
of it is approximately the fifth of a circle. The section is
scrofic (PL. II, Fig. 7a; Table 2): the labial side is shorter than
the posterior side.

15

The C; has a lower crown than its male equivalent and
has a root (Pl 1, Fig. 13bc). The crown has enamel all around
(PL. 11, Fig. 13a).

Anteriorly the C™ is sharp, posteriorly it is round (not
well seen in Pl 1, Fig. 15a, as the tip protrudes over the
contour of the lower part of the tooth). The tip of the tooth
curves backward (PL I, Fig. 15bd) and outward (PI. 1, Fig. 15c¢).
At the sharp anterior end the lower border of the crown
curves down and runs parallel to this anterior end (PL 1,
Fig. 15bcd), there it is about a centimeter lower than on the
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Table 4. Measurements of the upper cheek teeth of Hyotherium meisneri from Cetina de Aragon.
P3 Py My M2 M3
DAP DTa DTp DAP DTa DTp DAP DTa DTp DAP DTa DTp DAP DTa DTp DTpp
mean 11 6.3 5.8 1.7 %2 7.7 124 8.8 9.2 14.3 10.7 10,6 19,6 10.6 9.5 7.3
n a ¥ & F B § & T & I W H s B 8 7
SD 0.9 0.3 0.2 0.4 0.3 0.3 0.6 0.2 0.3 0.8 0.4 0.3 0.9 0.4 0.7 0.6
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p3 pd Ml M2 M3
DAP DTa DTp DAP DT DAP  DTa DTp DAP DTa DTp DAP DTa DTp DTpp
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n g 3 5 4 4 4 3 5 8 8- 7 8 9 8 4
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) 2.6 04 B4 448 4§31 22 3% 0.8 37 1.7 1.9 5.0 1.8 2.3 7.7
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Table 5. Means, numbers of specimens, standard deviations, coefficients of variation and V* (Freudenthal & Cuenca, 1984) ol the

cheek teeth of Hyotherium meisneri from the lower bed at Cetina de Aragén collected in the 1983 excavation.
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lateral and distal sides of the tooth. The crown height varies
between 14 and 25 mm. The section differs from that of the
canines of H. major and H. soemmeringi which are sharp
anteriorly and posteriorly. There is no trace of cementum at
the base of the tooth or bands of cementum covering the
cnamel.

The measurements of molars and premolars are given in
Tables 3 and 4 and means, standard deviation, coefficient of
variation and V' (Freudenthal & Cuenca, 1984) for the
MNCN sample are given in Table 5. In Fig. 4 & 5, the sizes
of the cheek teeth of H. meisneri are compared to those of
other taxa.

The P, (PL 111, Fig. 7; PL III, Fig. 9) are smaller and less
elongate than the P,.

There are two types of P,: one type with a small cusp on
the talonid (PI. I, Fig. 12) and one type without such a cusp
(PL. 111, Fig. 8). In Hyotherium, the P, is more elongate and
not so high as in Palaeochoerus.

The P; may be more (Pl III, Fig. 3) or less (Pl III,
Fig. 2; Pl II, Fig. 6) elongate. The P3 is less hypsodont in
Hyotherium than in Palaeochoerinae like Palaeochoerus typus
(Table 6).

What Ginsburg (1974) called a paraconid in the P, in
tayassuids probably is analogous to the anterior end of the
ridge that runs down from the buccal main cusp (protoconid).
This ridge is very short and a cusp is not differentiated or

%

oar| P, x ARl Py .’
» L]
10 4 # 12 - -
&
: L]
5 1 2
L] L]
* 4
8 10 o
7 s akt
s L
6 - a
v +5
T T T T T T T T T T T
2 3 5 6 DT 4 5 6 7 ] s o7
DAP| B DAF] M, =
x
®
14 15 -
. x
P & =
13 o % - a P
x @
L4 o P x
® L4
12 O o 1 - 0 ]
1 . )
" iar e sie] \§
«* + +
+ + +
0 3 il
*
* s
L R LT, S
8 9
T T T T T T T T T T
6 @ B 9 10 o1 8 9 10 1 12 1 DT
DaP M2 DAP M3
. x
18 21 -
x
17 % 22 & 3
L]
® o %
16 0 21 ° 4
. °* + o
Ll L]
15 » ’5,?‘0 ® 20 el oo
L
% o !.' 1 o g
e® °
%
13 e 18 "
+
+
+
12 . o 7 y + *
b
nq Y 1 -
v
o
T T T T T T T |l T T T
E] ;[N 1 - A - ] 9 W R d By

Figure 4. Scatter diagrams of the lower cheek teeth of Hyot-
heriinae and Palacochoerus. Legend as in figure 5.

forms part of the anterior cingulum. The anterior part of the
P, of the holotype of Hyotherium meisneri has the same morp-
hology (Studer, 1896, PL III, Fig. 4) as in Cetina. In Palaeo-
choerus typus and other Palaeochoerus and Propalacochoerus, a
large cusp is formed on the cingulum. This cusp may be high
or low and may protrude much forward and between this
cusp and the lingual main cusp a wide valley is formed. In
Cetina, there are two types of P,. The common type has a
trigonid consisting of three cusps (Pl. III, Fig. 13; PL III,
Fig. 15; PL 1II, Fig. 16). The biggest cusp (protoconid) is
placed anteriorly in the middle or a little buccally of the
medial plane. It has a ridge running down to the middle of
the anterior cingulum. Directly behind the biggest is the
smallest of the three cusps; it disappears with only a little
wear and a large backward dipping facet is formed on the
three cusps (PL III, Fig. 12; Pl III, Fig. 14). This small cusp
can be observed in 3 specimens. In the others it has been
worn away. This cusplet is probably a remnant of a ridge
connecting the protoconid and the talonid. The third cusp
(metaconid) is placed lingually. The second type of P, (CT
468 (PL 11, Fig. 7) and the specimen in the IVAU) has only
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Figure 5. Scatter diagrams of the upper cheek teeth of Hyo-
theriinae and Palaeochoerus. Legend for figures 4 & 5:
1) Hyotherium meisneri from Aarberg and Wiesba-
den; 2) Hyotherium meisneri from Cetina de Aragon
(MNCN, IPS & IVAU); 3) Hyotherium major from
St.-Gérand-le-Puy (MNHN); 4) Aureliachoerus aure-
lianensis from Artenay (MNHN: MGL; MHNT, casts
SMNS), 5) Hyotherium cf. major from Ulm-
Westtangente (SMNS); 6) Palacochoerus typus from
St.-Gérand-le-Puy (MGL; casts in SMNS).
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P3
Hii/DAP H1i/DT

pl p2 p3
Hla/DAP Hla/DT Hla/DAP H1a/DT Hla/DAP Hla/DT

P P2

HTi/DAP H11/DT HIi/DAP H1i/DT
H. meisnenti (] 1.4 0.6 1.5 0.8

u.7 1.5 U.6 1.4 0.7
H. scemmeningc| 0.7 i3 0.5 1.4

07 143 0.5 T.:3

0.7 1.6 6.7 L7

0.6 1.6

P. aquensis 0.9 T 1.0
P. Zypus 1.0

1.5 0.6 1.1 0.5 1.1 0.9 1.1
1.4 0.6 1.1
0.5 -- 0.6 1.3
0.5 1.0 0.5 1.1
6.1 1.3 0.5 T)
0.7 1.3 0.4 1.0
0.6 1.2
1.9 0.8-1.0 1.6-1.9 0.7 1.3 0.8 1.3
17 049 1.6

Table 6. Hypsodonty of Hyotherium meisneri from Cetina, Hyotherium soemmeringi from Sandelzhausen, Palaeochoerus aquensis
from France and Palaeochoerus typus from St.-Gérand-le- Puy, expressed as a ratio of the height of the crown and the
length or width. For the upper premolars the crown height was taken at the labial side, for the lower premolars at the

lingual side.

DAP DTa DTm DTp
D3
CT -- 1 -- 4,7 --
Dy
BT = 1 15.9 6.2 72 Bef
D4
IPS 1388 1 1179 9.8 131
IPS 1436 1 11.4 10.7 10.9
IPS -- r 17248 Nl 12.0

Table 7. Measurements of the deciduous teeth of Hyotherium
meisneri [rom Celina de Aragon.

navicular DAP DT Ha
CT 392 2 E¥ il 9.4 6.9
MC III DAPp DTp L DAPd DTd
IPS 1441 1 12.8 11.6 -- -- . g

Table 8. Measurements of the foot bones of Hyotherium
meisneri from Cetina de Aragon.

one main cusp, or the three cusps are not well separated.
Also in H. major from St.-Gérand-le-Puy there is one P, with
only one cusp (SG 3598). Stehlin (1899/1900) mentioned anot-
her case in Hyotherium and the holotype of “Conohyus” bet-
pakdalensis Trofimov, 1949 (= Xenohyus venitor?) may be anot-
her example.

The P! has two divergent roots (PL I, Fig. 9; Pl III, Fig.
10). The P1 of Palaeochoerinae tend to be more pointed and
the crown is higher (Table 6).

The P? has a clear, but low metacone (PL I, Fig. 8). The
low elongate shape and metacone is just like that of the P2
depicted by Meyer (1850). The P? of H. soemmeringi has a
wider postero-lingual cingulum. The premolars of the Palaeo-
choerinae tend to be more hypsodont (Table 6).

The P? has either a high conical main cusp (PL LI,
Fig. 5) or a high laterally compressed cusp (PI. 11, Fig. 3) or a
low cusp (P1. 11, Fig. 4). The tooth has a continuous lingual
cingulum that is wide posteriorly. In the posterior half of the
tooth, this cingulum is a low ridge enclosing a basin. There is
no cusplet on the cingulum, nor in this basin. However there

may be a small widening of the ridge in the postero-lingual
corner of the tooth.

The P4 (Pl I, Fig. 2; PL III, Fig. 11; Pl IV, Fig. 12;
PL. IV, Fig. 13) has a large elongate labial cusp, but, in its
upper part, it may be divided into two cusps. The labial wall
of the tooth is flat and shows no sign of a bipartition (PL II,
Fig. 2d), or shows only a slight sign near the tip (Pl. IV,
Fig. 12; PI. TV, Fig. 13a). On the lingual side of this ridge the
partition is clear (Pl. IV, Fig. 12e). There is no “sagittal cusp”
(sensu Pickford, 1988).

The M, (PL IV, Fig. 11) and M, (PL III, Fig. 6; PL 1V,
Fig. 3) have the same structure. Most of the teeth have been
found in connection and their position is known. Size overlap
occurs between first and second molars, but it is minimal.

In the M, there is some variation in the length of the
talonid, This is due to the varying slope of the posterior wall
of the tooth (compare Pl IV, Fig. la and Pl IV, Fig. 2a).

The M! and M2 (PL. IV, Fig. 7; PL. IV, Fig. 10) have the
same structure. The paraconule is fused to the cingulum (PL
IV, Fig. 7; PL. IV, Fig. 10ab) (see description and discussion of
Propalaeochoerus).

The talon of the M® may be a cingulum which is a little
wider on the lingual side. Two shorter M* (Pl IV, Fig. 5;
PL. TV, Fig. 9a, Fig. 5) have this morphology, but more com-
mon is a small cusplet slightly lingually of the middle (PI. II,
Fig. 1; PL III, Fig. 1). The protoconule is fused to the cingu-
lum (PI. TV, Fig. 9b).

A fragment of the Dy (Pl IV, Fig. 8; Table 7) can be
recognised because of the triangular posterior facet (a premo-
lar would have a ridge or develop separate cusps, Dy in
unworn state may have several posterior ridges).

The Dy, (Pl. IV, Fig. 4; Table 7) is only slightly smaller
than three specimens of H. major from St.-Gérand-le-Puy
(DAP 16.5-16.7 versus 16.0 and DT 8.6-9.0 versus 8.4).

The navicular (Table 8) has a small facet for the cunei-
form II (it measures 1.5 mm X 1.7 mm). This facet is not
horizontal but dips away from the middle of the bone, if seen
from the distal side. It has the shape of a crescent with the
concave side bordering the facets for the cuneiforms I and III.
The latter facets meet each other.

Discussion: The measurements of the cheek teeth from
Cetina are close to those of the holotype of H. meisneri from
Aarberg and the teeth of the skull and mandible from Wies-
baden (Figs. 4 & 5; Tables 2-4; Table 9). No significant
differences in morphology can be detected. There is a size
difference of about 15% with both the larger /. major from
St.-Gérand-le-Puy and the smaller A. aurelianensis from Arte-
nay (Table 10). Size differences of approximately 15 % seem
to be common between sympatric species (see section on
palacoecology).

The large collection from Ulm-Westtangente has for most
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of the teeth a wider size range than the collections from
Cetina or St.- Gérand. It is common for larger samples to
have larger size ranges (Freudenthal & Cuenca, 1984). Most,
but not all teeth from St.-Gérand are within the Westtangente
ranges and most teeth from Cetina are outside these ranges.
The teeth from Wiesbaden and Aarberg are often, but not
always smaller than those from the Westtangente, but close
to Cetina. It seems justified to assign the material from Ceti-
na, Wiesbaden and also Aarberg to one species, Hyotherium
meisneri. The material from Ulm-Westtangente is close to, but
not identical to that from St.-Gérand-le-Puy and is assigned to
Hyotherium aff. major.

As H. meisneri has been found in several places in wes-
tern Europe which are of different ages. This species must
have existed in the same area and in the same time as H.
major. For that reason it is not likely that these two taxa are
subspecies, as has been supposed (Ginsburg, 1974). Also the
idea of Hellmund (1991) that the holotype of H. major repre-
sents just a large individual is difficult to defend, since all

individuals from St.-Gérand are large and there is nearly no
size overlap with Cetina (Fig. 3; Fig. 4).

H. meisneri has been described from various localities,
but the determinations are in some cases questionable. In
another case possible H. meisneri teeth have been described
as another species.

The teeth attributed to “Palacochoerus” aurelianensis by
Roman (1907) might belong to H. meisneri as morphology and
measurements are closer to the Aarberg, Wiesbaden and Ceti-
na material than to A. aurelianensis from Artenay. However,
the material is few and some teeth which are important for
the determination are not represented.

Stehlin (1899/1900) used the species names of Palaeo-
choerus and Hyotherium to indicate size (see pages 38 and
39). His determinations have to be used with care since there
are tayassuids that are close in size to H. meisneri.

The maxilla from Aarwangen (MP 27) that was attributed
by Studer 1896 to H. meisneri has the antero-buccally directed
ridge that originated from the protocone (preprotocrista) that

pd ml M2 M3
DAP DT DAP DT DAP DT DAP DT

9:5 12 12 125 14

14.5 16 14

cm p2 p3

DAP DT DAP DT DAP DT
Wiesbaden 13 9 10 4.5 12 10

Cr P3 Py

DAP DT DAP DT DAP DTa
Aarberg 12.4 7.8
KWiesbaden 138 7 10 6 11.5

My M2 M3
DTp DAP DTa DTp DAP DTa DTp DAP DT
RN T . - 15:1 1240 1i:9
12 9 15 11 20 10

Table 9. Measurements of teeth of Hvotherium meisneri from the Rappenfluh near Aarberg (holotype) and from Wiesbaden.
Measurements for the holotype from a cast in the NMB and for the Wiesbaden material from Meyer (1850).

Pl Py Fs Pq Ml : 1 M2 C Ma
AP % n TDAF % n DAF % n DAF % n TAF % n DAF % n DAP % n
AL awelionensis 0 el T3 2 Bl &2 2 4 80 4 10,4 8% 6 12,0 84 3 17.8 91 3
Hoe medsnend 8.3 105 2 5.8 5. Adsl B8 5 « &7 13 12,4 92 I3 14,3 B 15 196 87 9
H. majon Py R - U 12.9 v 2 5 89 3 3.7 81 1@ 159 90 F 22.6 '8 &
H. Acermeningd 11.7 103 5 13.7 129 ¥ 15.0 94 12 2 92 16 15.3 81 14 17.6 81 18 24.6 80 10
X. veniton 11.4 2 10.6 2 5.9 7 4 8 18.9 3 21.9 12 30.7 11
Pl el P2 ek P3 o Py T M1 L= My e, M3
DT % n D % n DT % n % n D % s [V % n DT % n
AL awelianensis 0 207 .l 2. 8B J4 2 b B2 4§ B3 9 6 9.4 9 3 10.l 93 3
He medsnend 3.1 11 2 @4 4 6., B2 5B B g7 W 8.1 87 1o 10.8 83 13 [0.9 87 11
He majon 3.6 68 -1 v 7.4 109 2 1 101 3 10,5 88 10 12.3 90 7 12,6 92 4
He &oemmeningd 5.3 88 4 5,5 74 8 6.8 68 12 00 78 16 11.9 83 14 13.7 83 18 13.7 78 10
X. veniton Bl 2 74 2 100 7 =) 9 14.4 3 16.4 12! 175 11
pl p2 p3 p4 ml M2 M3
DAF % n DAP % n DAP % n DAP % n DAP % n DAP % n DAP % n
A. awrelianensis 0 U 9.3 83 6 4 88 7 11,5 9 2 12,3 90 2 14.8 94 1
H. melanend 7.4 80 2 9.0 1 1l.2 6 5 81 &5 12.0 85 6 13.6 89 12 15.7 83 15
H. majon 9.2 47 2 0 0 1.8 956 3 140 83 7 16,2 86 1 189 94 2
H. soemmeningd 11.7 87 &5 14:2 106 10 4.4 91 14 12.4 88 21 15.1 79 24 17.7 B4 22 20,2 83 23
X. veniton 13.5 1 14.4 1 15,8 4 4.0 7 196 10 21.0 12 24.2 10
pl p2 p3 p4 ml M2 M3 mean
T 2 & B % o D & 4 BF % m Br o om BE. & @& 0O 9 0 3%
A. awrelianensis 0 0 7.0 85 6 b5 B8 7 104 8 2 119 88 2 1zZ.0 9L 1 -85
H. medsnend 4,0 9% 2 4.3 1 8.2 5 Jd 8 5 12.0 8 7 13.6 8 13 13.2 85 14 89
H. majon 4l ¢ T % 0 0 4 101 3 18,92 85 7 15,6 92 1 1K 96 2 90
H. soemmeringd B 72 4 65 &7 18 It i 14 3 78 24 117 76 24 17.0 76 22 161 78 23 83
X. veniton 7.8 I 115 1 14.0 4 .0 7 19.4 & 22.5 11 20.8 9

Table 10. Average measurements of cheek teeth of samples of Hyotheriinae and the percentages the averages present of the next
largest species. Aureliachoerus aurelianensis from Artenay (material in the MNHN), Hyotherium meisneri from Cetina
(MNCN), Hyotherium major from St.-Gérand-le-Puy (MNHN), Hyotherium soemmeringi from Sandelzhausen (BSPHGM)
and Xenohyus venitor from les Beilleaux 4 Savigné-sur-Lathan (Ginsburg, Huin & Locher, 1988).
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is typical for Palaeochoerus as was pointed out above. P
aquensis occurs in Aarwangen (cast in NMB) and the maxilla
figured by Studer may well represent this species. The “Palaco-
choerus Meisneri” figured by Zittel 1891/93 (Fig. 278) from
Eckingen is too large for H. meisneri.

The “H. meissneri mut. elaverensis” from Coderet (Viret,
1929 PI. XXXI, Figs. 1-12) is a tayassuid. This is indicated by
the paraconule and hypoconulid morphologies of the molars,
the roots of upper and lower molars and canine shape. Viret
(1929) derived H. meisneri from the suoid of Coderet. Gins-
burg (1980) determined the suoid from Coderet as Palaeo-
choerus gergovianus elaverensis and he was more cautious about
a possible descent of Hyotherium from the animal from Code-
ret. The large sample from Coderet shows morphological
differences in nearly all teeth and bones between P. elaveren-
sis and Hyotherium and a lineage is far from likely.

The European Hyotheriinae include three genera Hyothe-
rium, Aureliachoerus and Xenohyus. It is difficult to separate
Hyotherium from Aureliachoerus. The premolars of Aurelia-
choerus are often, but not always smaller, or just shorter (and
thus relatively wider) than in Hyotherium. Differences with
Xenohyus are clearer: Xenohyus has relatively smaller P1 and
P2 (Table 10) and much enlarged incisors (Fig. 3). Within the
Hyotheriinae, the species of Hyotherium are united by the
synapomorphy of elongated premolars and Xenohyus is cha-
racterized by the apomorphy of enlarged incisors.

Hyotherium major (Pomel, 1847)

1841  Hyotherium medium; Meyer, 104, partially.

1847  Palaeochoerus major; Pomel, 381, PL 1V, Fig. 2.

1853  Palaeochoerus major Pomel; Pictet, 327, Pl. XII, Fig. 5.

1853  Hyotherium medium H. de Meyer; Pictet, 330.

1859  Hyotherium medium; Gervais, 182.

1859  Palaeochoerus major Pomel; Gervais 183-184

1859  Palaeochoerus typus, Gervais, Pl. XXXIII, Fig. 3.

1880 Hyotherium majus; Filhol, 19-20.

1880  Hyotherium Waterhousi; Filhol, 20-40, P1. 4-10.

1884 Hyotherium Waterhousii; Filhol, 30.

1885  Hyotherium waterhousei (Pomel); Lydekker, 256-257, no.
M 2203.

1885  Hyotherium soemmeringi H. v. Meyer; Lydekker, 257-258.

1891/

1893  Palaeochoerus major; Zittel, p. 340.

1891/

1893 Palaeochoerus Waterhousi;, Zittel, 340, Fig. 277.

71891/

1893  Palaeochoerus Meissneri H. v.
Fig. 278.

1895  Palacochoerus Waterhousi Pomel; Zittel, 888 partially,
Fig. 1976, Fig. 1977?

Meyer; Zittel, 341,

1899/

1900  Palacochoerus Waterhousii; Stehlin, 41 & 236, Pl II,
Fig. 18, Pl. V, Fig. 8.

1899/

1900 Palaeochoerus; Stehlin, 239, PL. IV, Fig. 1.

1923 Palaeochoerus Meissneri v. Meyer; Zittel,
Schlosser, 561 partially, Fig. 6597

21926 P. waterhousii; Pilgrim, table 1.

1927  Palaeochoerus; Pearson, 392-400 (partially), text-figs. 6, 8.

1929  Palaeochoerus waterhousi Pomel; Viret, 242-244, Pl. 18,
figs. 4-8, Pl 19, figs. 1-3.

1935 Palacochoerus typus, Boule & Piveteau, 678-679 par-
tially, figs. 1097 & 1099.

71958 Palacochoerus aff. waterhousi Pomel; Mein 91.

1968 Palaeochoerus waterhousi; Hiinermann, 33.

1968 Palaeochoerus typus Pomel; Godina, Gromova, Soko-
lov, Trofimov, Flerov & Khaveson, 484, Fig. 456.

1972  Palaeochoerus waterhousi Pomel; Golpe, 116 (Cetina,
not Sineu).

1974 Hyotherium major major (Pomel, 1847); Ginsburg, 76-77.

21976 H. waterhousi; Wilkinson, 214 (partially?).

1980  Hyotherium major; Ginsburg, partially 869.

1990  Hyotherium major (Pomel, 1847); Van der Made (a), 88,
figure 3.

1990 Hyotherium major; Van der Made (b), 100 & 104,

1991  Hyotherium meissneri (H. v. Meyer, 1829); Hellmund,
text Fig. 3, text Fig. 4, Fig. 1, 3, 4, 8, Pl 1-5, PL 6,
Fig. 2, PL 7-11, partially 1-36.

Broili &

Diagnosis: Hyotherium with cheek teeth that measure on
average 93 % the cheek teeth of H. soemmeringi, the 1' does
not have a distal cusp.

Description: There is no H. major in the collection of the
Museo Nacional de Ciencias Naturales.

Two IP and a lower molar of this species from Cetina
were described by Truyols. The molar has a robust appearan-
ce, thick enamel and is well worn, what made it shorter. It is
the widest of the M, and M, from Cetina and despite the
wear, one of the longer molars (Table 11). I have seen only
one of the I°. It is flatter than the I of H. meisneri (Table 11)
and resembles the I* of H. major. It is not clear from which
bed these teeth come.

A maxilla in the MPUZ comes from the upper bed
(Azanza, personal communication). All teeth are larger than
the other teeth from Cetina (Table 11), but are small for A.
major.

Discussion: The evidence for the presence of H. major in
Cetina is not overwhelming, but considering the number of
fossils which cannot easily be assigned to H. meisneri, the
presence of H. major in Cetina may be assumed.

As can be seen from the synonymy, P. majdr was mixed
up often with P. waterhousi (=P. aquensis). An evolution from

ph Ml
DAP DT DAP  DTa DTp

M2 M3

DAP DTa DTp DAP DTa DTp DTpp

IPS 1610 7.6 3ad

IMA -- 10,3 -- -- -- -- -- 18.8 15.6 16,6 +14.8 12.7 .
13 My
DMD  DLL DAP DTa DTp

IPS 1425 1 M7 11.8 11

Table 11. Measurements of the teeth of from Cetina de Aragon that probably belong to Hyotherium major.
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P. massiliensis (= P. aquensis) over P. waterhousi (considered
identical with H. major) into H. soemmeringi has been propo-
sed (Viret, 1929). Hellmund (1992) considered “D.”" waterhousi
to be a suid, without suggesting an evolution to Hyotherium.
In the discussion on Propalaeochoerus it is argued, that P.
waterhousi (= P. aquensis) is a tayassuid and that it differs in a
number of characters from Hyotherium, which is a suid. An
evolution from P. aquensis to H. major and H. soemmeringi
seems as unlikely as an evolution from P. elaverensis to H.
meisneri and for similar reasons.

STRATIGRAPHY

The stratigraphic positions of the localities where
Palaeochoerus, Propalaeochoerus, Hyotherium and Aure-
liachoerus were found are indicated in Fig. 2.

In the European Oligocene only Tayassuidae are
found. Palaeochoerus is the dominant suoid throughout
the Oligocene and is found in two sizes (= lineages?),
the youngest record of both sizes is in the lowermost
Miocene. Propalaeochoerus is first recorded without doubt
from the upper Oligocene, but seems to be of early
Oligocene origin. In both lineages, the elongated M’
seems to be indicative for a latest Oligocene age, or
younger. The smaller Propalaeochoerus seems to evolve
rapidly from one species into another and may be a
useful marker for the MN 1-MN 2 transition.

The very beginning of the Miocene is marked by
the entry of the first Suoidea: Hyotherium meisneri and
Hyotherium major. These species are common in MN 2,
but later occurrences are rare and doubtful. It is not
clear whether H. major evolves into H. soemmeringi, or
is simply replaced by it and when (later part of MN 2,
or during MN 3). Ginsburg (1980) supposed that Aure-
liachoerus replaced ecologically Palaeochoerus typus in
MN 2b. Here two small tayassuids are recognized in
the lowermost Miocene, but in any case Aureliachoerus
became abundant in MN 3 to MN 5 and the tayassuids
disappeared.

PALAEOECOLOGY

Table 10 gives the mean measurements of the
dentition of the Furopean Hyotheriinae mentioned in
this paper, as well as the percentage of the size of the
next larger hyotheriine. The size of A. aurelianensis is
85% of that of H. meisneri and the latter is 89 % of the
size of H. major. But if the very small P' and P, of H.
major are omitted (one specimen each, both of the
same individual), the percentage 86. This probably is a
more representative value. These three species may
have overlapping distributions in time and space, alt-
hough it is rare to find two of them in one locality. Size
differences of 15% are common in related sympatric
species (Van der Made, 1990c), such as the recent
collared and white-lipped peccaries, Bunolistriodon lock-
harti and B. latidens (Van der Made & Alférez, 1988;
Van der Made 1991) and Sus scrofa vittatus and Sus
barbatus. In Kubanochoerus there are three sizes, diffe-
ring by 15%; two of the species may occur in one
locality (Guan & Van der Made in press).

Four species of Dorcatherium occur in MN 5 locali-
ties in Steiermark and southern Germany (Mottl, 1961;
Fahlbusch 1985). These species differ approximately by

15% in size. Up to three species may be found in one
locality. Usually one species is dominant. In the Fayum
a series of similar anthracotheres is found, with a nearly
continuous range from small to large. The series repre-
sents probably four species.

In Lufeng two species of Propotamochoerus occur
together, one measures 73 % of the other (Van der
Made & Han, submitted). As 0.85 X 0.85 = 0.72 this
also seems to fit the pattern.

Size differences of the order of 15 % between sympa-
tric suid species are probably common. Body weight is
related to the surface of the M, (Legendre, 1986). Here,
all teeth are used in the comparison, because there are
no great differences in the relative sizes of the premo-
lars and M3 (save for P1-2 in Xenohyus). This is to
increase the number of measurements on which the
comparison is based.

It is to be expected that a group of animals that is
well adapted for a particular environment, is represen-
ted by more than one species in this environment. This
in fact occurs in recent environments. In order to avoid
competition, body sizes differ and determine in part the
niche of the species. The major part of a population of
suids or tragulids varies in size within a range of 15 %,
in this way a continuous range of individuals of all sizes
may use most effectively the habitat.

Such a model would explain well the apparently
regular pattern in size distribution found in recent and
fossil suoids, tragulids and anthracotheres. A series of
well adapted species would maintain the same size as
long as the environment remained stable. A larger spe-
cies would prevent the smaller species to become larger
by competition. The same would occur with a smaller
species. A change in size would then indicate either 1)
a change in the environment, 2) imperfectly adapted
species (they are too close in size) or 3) a species is
free to grow (or become smaller) as there is no larger
(smaller) species with which it will start competition in
doing so.

It should be noted that H. major and H. soemmerin-
gi differ less in size (10%; 7% if the P1 are omitted).
There is no indication of size change in H. soemmeringi
between Baigneaux (MN 4) and Sandelzhausen (MN
6). (However, the size of the type material from Geor-
gensgmiind is outside the range of these two large
samples.) The size difference of H. soemmeringi and
Xenohyus venitor is 16 %, but in Xenohyus the P1 and P2
are relatively small, if they are omitted, the size diffe-
rence is 18 %, still close to 15 %. The question arises,
whether the entry of H. soemmeringi and X. venitor and
the disappearance of H. major and H. meisneri (in MN
37?) indicates a change in the ecology. Also the mate-
rial from the Westtangente does not seem to fit well in
the system.

The estimated body weights of the Hyotheriinae
are: A. aurelianensis 28 kg, H. meisneri 43 kg, H. major
62 kg, H. soemmeringi 90 kg and X. venitor 169 kg (using
the method of Legendre, 1986 and the data of table 11).
For P. typus this is 24 kg. Whereas species of Hyothe-
rium differ 15 % in linear size, they differ by 30-35% in
weight, this time including H. soemmeringi. But H. soem-
meringi is supposed to have weighed only 53 % of X.
venitor.
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Note added in proof

Since the paper was in press, I have had the opportunity to study the holotype of H. meisneri in the Naturhistorisches Museum

Bern (NMBe).

The type is still smaller than the cast in the NMB: P,, DAP 12.1, DTa 7.4, DTp 7.6; M,, DAP >12.0, DTa >9.3, DTp >8.5;
M,, DAP 14,6, DTa 11.5, DTp 11.4. The difference is probably due to the fact that the cast is painted. These smaller
measurements show that the holotype of H. meisneri is even closer to the material from Cetina and even smaller than H. major
from St.-Gérand and the fossils from Ulm-Westtangente.

I thank Dr. E. Biittiker allowing me to study fossils in the NMBe.

CORRECCION DE ERRATAS

J. van der Made and M. Belinchon, 1991. Korynochoerus palaeochoerus from the uppermost Miocene of Alcoy. Revista espariola

de Paleontologia, n.° Extraordinario, 173-180.

There are some errors in the text, those which may hamper understanding are the following.

p. 173 bottom, first column: ... but the locality was a lignite mine ...” should be “... but the locality was known already before.
The locality is a lignite mine ...”.

p. 174: instead of “Apreolus™ read “Capreolus”.

p. 175: second column, eleventh line above “Discussion’™: instead of “and S. arvernensis” read “and S. nanus”.

The legend of Figure 1 should read:
1) Suid from Alcoy, 2) Kerynochoerus palacochoerus, 3) Korynochoerus provincialis, 4) Sus arvernensis, 5) Sus arvernensis M? in

~ the graph of the M, 6) Hyotherium soemmeringi, 7) Hyotherium soemmeringi M? in the graph of the M.
The legend of Plate I should read:
1. M; (Collection Villalta). 2. M, (Collection Villalta). 3. M' (Collection Villalta). 4. M! (Collection Villalta). 5. I' (Collection
Villalta). 6. M? (MNCN). 7. M? (Collection Visedo). 8. M, (Collection Villalta).





