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ABSTRACT
The taxonomic and systematic affinities of Plio-Pleistocene species of African suids have been
actively debated, mainly because some of the type specimens comprised isolated teeth, or even on
occasion incomplete teeth, the case with Notochoerus capensis, Hylochoerus euilus and Hylochoerus
grabhami. The former two taxa were based on partial upper third molars that were initially considered
to be from the lower tooth row, misidentifications that, for many years, added to the confusion about
their affinities. In contrast, Sus limnetes from Kaiso, Uganda, was defined on the basis of a complete
upper third molar, yet its systematic affinities have remained uncertain : is it a suine or is it a
tetraconodont? Both interpretations feature in the scientific literature. Despite the taxonomic and
systematic uncertainty that revolves around the type specimen, several recently published papers have
employed the combination Kolpochoerus limnetes for suines from the Plio-Pleistocene of East Africa
which possessed elongated third molars with well-developed roots, as though appurtenance of this
species to Kolpochoerus were a well-established fact. The aim of this contribution is to look into the
limnetes issue in detail, and to determine the subfamilial affinities of its holotype. Part and parcel of the
investigation concerns the nomenclatural status of the medium-sized kolpochoeres of northern and
eastern Africa, fossils of which have often been attributed to the species limnetes.
Key words.- Suidae, Late Neogene, Quaternary, Africa, Nomenclature, Taxonomy, Systematics,
Nyanzachoerus, Kolpochoerus.
INTRODUCTION
86 species of suids have been reported
from the Late Miocene, Pliocene, Pleistocene and
Holocene of Africa and the Arabian Peninsula
(Table 1). 37 of these species were diagnosed on
the basis of isolated teeth, usually third molars or
incomplete third molars, but on one occasion the
holotype was an isolated premolar (Nyanzachoerus nakaliensis Tsubamoto et al. 2020), and
on another it was a mandible fragment with two
premolars and a molar (Koiropotamus majus
Hopwood, 1934). There is evidently a great deal
of synonymy among these species, which has led
to the publication of a variety of proposals by
diverse authors, some of whom have adopted a
lumping approach to taxonomy (Harris & White,
1979; Harris, 1983; Bibi et al. 2018) whilst others
have split excessively on the basis of minor
morphological variations or different wear stages
of teeth (Dreyer & Lyle, 1931; Van Hoepen &
Van Hoepen, 1932; Leakey, 1958, 1965).
During the period under discussion,
African suids underwent relatively rapid

evolutionary changes, above all in their third
molar morphology and dimensions, which
explains why palaeontologists were frequently
(mis)led to the conclusion that they were in the
presence of new taxa. Major changes to the third
molars included increase in hypsodonty (of
various kinds – cusp apex hypsodonty (mid-crown
hypsodonty (Kolpochoerus, Nyanzachoerus),
crown-base hypsodonty (Notochoerus, Metridiochoerus, Phacochoerus) (Pickford, 2020), or
elongation of the crown (addition of cusps and
pairs of cusps to the talon and talonid)
(Notochoerus, Metridiochoerus, Kolpochoerus,
Potamochoeroides, Phacochoerus), wrinkling of
enamel (Notochoerus, Metridiochoerus, Phacochoerus) and addition of cement to the crowns
(Metridiochoerus, Phacochoerus, Kolpochoerus,
Notochoerus), delayed root formation in a few
lineages (Metridiochoerus, Phacochoerus) etc.
There were also significant body size changes in
some lineages such as the ones that terminated in
Metridiochoerus andrewsi and Gerontochoerus
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scotti which were double the size of the extant
warthog, Phacochoerus aethiopicus (Pickford,
2013a, 2013b, 2020).
Early researchers usually confined their
comparisons of the African fossils to extant suids
that occur in the continent today (Sus,
Potamochoerus, Hylochoerus and Phacochoerus)
and many of them attempted to classify their fossil
species within one or other of these genera
(Pomel, 1896; Van Straelen, 1924; Hopwood,
1926, 1929, 1934; Pia, 1930; Dreyer & Lyle,
1931; Van Hoepen & Van Hoepen, 1932; Leakey,
1958; Cooke & Coryndon, 1970) (Table 2).
The debate about whether the warty pig
verrucosus and its Far East relatives (celebensis,
barbatus) should be attributed to the genus Sus,
along with Sus scrofa, or whether it is better
classified in its own genus Dasychoerus, has been
alive for well over a century (Forsyth-Major,
1897) and is still active today (Frantz et al. 2013,
2016) although the majority opinion for the past
two centuries has been that they should all be
included in Sus. From the perspective of
comparative anatomy, the morphological
differences between the warty pigs (Dasychoerus)
and the wild boar (Sus) (lower canine
morphology, skull shape, soft tissues such as the
presence or absence of warts, for example) are of
a kind and degree that are usually taken to indicate
the presence of distinct genera.
The long-accepted classification of the
Far East warty pigs within the genus Sus, has
introduced a bias into palaeontological
investigations because most researchers have
compared their fossils to specimens of the wild
boar which are generally easy to obtain in museum
collections, relying on the assumption that
material of Sus scrofa is representative of all the
species classified within the genus (Medin et al.
2015). However, the assumption is invalid
because there are significant cranio-dental
differences between the skulls of Dasychoerus
and Sus (Forsyth-Major, 1897; Azzaroli, 1954;
Berdondini, 1992). Indeed, in some cranial
characters, Dasychoerus is closer to the African
genus Potamochoerus, than it is to Sus (Arribas &
Garrido, 2008).
Until 2016, only four palaeontologists
had distinguished between Sus (the wild boar) and
Dasychoerus (the warty pigs) (Azzaroli, 1954;
Berdondini, 1992; Pickford & Obada, 2016), a
situation that prevented most researchers from
realising that some of the African suines
(Kolpochoerus, Hylochoerus, Potamochoerus,
Metridiochoerus, Notochoerus and Phacochoerus) are potentially more closely related to
the warty pigs from the tropics of the Far East than

they are to the wild boar from the Palaearctic.
Most authors working on African and European
fossils (e.g. Medin et al. 2015) have compared
their material with specimens of extant Sus scrofa
and few, if any, with material of Dasychoerus
verrucosus (Azzaroli, 1954).
For example, when Arribas & Garrido
(2008) identified a skull from the Pliocene of
Fonelas, Spain, as a new species, Potamochoerus
magnus, they correctly inferred that cranially, its
skull was so different from those of Sus scrofa,
that it had to represent a different genus, hence
their choice of Potamochoerus, which was the
closest match that they found among the extant
suids that they had available for comparison.
However, it is morphologically even closer to
specimens of Dasychoerus verrucosus, with
which the authors did not compare their fossil.
Indeed, according to Pickford & Obada (2016) the
holotype of Po. magnus belongs to Dasychoerus
strozzii, in the literature often called Sus strozzii,
(Faure & Guérin, 1984) a species that was
widespread in the Pliocene of Europe and the
Middle East (Azzaroli, 1954; Geraads et al. 1986)
and may have dispersed to Africa (Gallai, 2006).
Pickford & Obada (2016) argued that the
Eurasian Early Pliocene species Dasychoerus
arvernensis dispersed to Africa during the Middle
Pliocene, whereupon it gave rise to the
Kolpochoerus lineage, the main evolutionary
trends after settling in Africa being increase in
body size and elaboration of the upper and lower
third molars by elongation and complexification
of the talon and talonid respectively. Dasychoerus
could well be closely related to the genus
Potamochoerus, as shown by the attribution of the
species Kolpochoerus afarensis to the genus
Potamochoerus by Cooke (1997) and Bishop
(2010) and of the Spanish specimens of
Dasychoerus strozzii to Potamochoerus by
Arribas & Garrido (2008).
Molecular analyses generally support the
distinction between a Dasychoerus clade and a
Sus clade (Gongora et al. 2012, fig. 1; Frantz et al.
2013) although these authors classified the species
herein considered to represent Dasychoerus
within the genus Sus. The molecular analysis of
Gongora et al. (2012) positioned Sus scrofa as the
primitive outgroup, followed by Sus celebensis,
then by Sus verrucosus and Sus barbatus. The
latter three species are herein considered to
represent Dasychoerus (Azzaroli, 1954; Pickford
& Obada, 2016). In the phylogenetic analyses of
Gongora et al. (2012) and Cherin et al. (2018) the
African genera Kolpochoerus, Hylochoerus,
Metridiochoerus and Phacochoerus were
considered to be more closely related to Sus scrofa
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than any of them are to species here considered to
belong to Dasychoerus. Pickford & Obada (2016)
in contrast, considered that the African genera
descended from Dasychoerus, and that not only
was Sus scrofa a latecomer to Africa but also that
it had little if anything to do with the evolution of
the African warty pigs. Under the latter scenario,
the presence of warts in the suid species from the
Far East and Africa is due to commonality of
descent, from which the wartless wild boar lineage
(Sus scrofa) was excluded. Further research is
required to resolve these rather divergent
hypotheses.

Historically, many of the species of
extinct African suids were attributed to new
genera : Notochoerus, Metridiochoerus, Kolpochoerus, Stylochoerus, Synaptochoerus, Tapinochoerus, Mesochoerus, Potamochoerops, Afrochoerus, Omochoerus, Pronotochoerus, Gerontochoerus, Potamochoeroides, Nyanzachoerus,
Orthostonyx, Ectopotamochoerus, Promesochoerus and Cainochoerus, while a few of the new
species were attributed to genera that had been
defined on the basis of species from Eurasia,
including Sivachoerus, Sus, Propotamochoerus
and Dasychoerus (Table 2).

Table 1. List, garnered from the literature, of 86 extinct suid species (and subspecies) reported to occur in the
latest Miocene, Pliocene, Pleistocene and Holocene of Africa and the Arabian Peninsula. The taxa in bold were
first recorded from Europe or Asia.
Taxon
Dasychoerus arvernensis
Sivachoerus giganteus
Dasychoerus strozzii
Sus falconeri
Kolpochoerus phacochoeroides
Potamochoerus provincialis minor
Phacochoerus mauritanicus
Sus algeriensis
Sus barbarus
Phacochoerus barbarus
Propotamochoerus hysudricus
Phacochoerus congolensis
Notochoerus capensis
Hylochoerus euilus
Metridiochoerus andrewsi
Sus limnetes
Notochoerus meadowsi
Hylochoerus grabhami
Phacochoerus stenobunus
Notochoerus paiceae
Phacochoerus dreyeri
Phacochoerus helmei
Phacochoerus meiringi
Phacochoerus venteri
Kolpochoerus sinuosus
Phacochoerus aethiopicus fossilis
Phacochoerus laticolumnatus
Stylochoerus compactus
Synaptochoerus heiroglyphicus
Tapinochoerus modestus
Phacochoerus africanus fossilis
Koiropotamus majus
Notochoerus dietrichi
Phacochoerus garrodae
Notochoerus broomi
Phacochoerus altidens
Notochoerus serengetensis
Afrochoerus nicoli (nicolae)
Mesochoerus olduvaiensis
Phacochoerus complectidens
Gerontochoerus scotti
Mesochoerus heseloni
Pronotochoerus jacksoni

Creators of taxon
(Croizet & Jobert, 1828)
(Falconer & Cautley, 1847)
(Forsyth‐Major, 1881)
Lydekker, 1884
(Thomas, 1884)
Depéret, 1890
Pomel, 1896
Pomel, 1896
Pomel, 1896
Pomel, 1896
(Stehlin, 1899‐1900)
Van Straelen, 1924
Broom, 1925
Hopwood, 1926
Hopwood, 1926
Hopwood, 1926
Broom, 1928
Hopwood, 1929
Pia, 1930
Broom, 1931
Dreyer & Lyle, 1931
Dreyer & Lyle, 1931
Dreyer & Lyle, 1931
Dreyer & Lyle, 1931
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Hopwood, 1934
Hopwood, 1934
Bate, 1934
Shaw & Cooke, 1941
Shaw & Cooke, 1941
Dietrich, 1942
Leakey, 1942
Leakey, 1942
Leakey, 1942
Leakey, 1943
Leakey, 1943
Leakey, 1943

Taxon
Omochoerus pachygnathus
Phacochoerus antiquus
Potamochoeroides hypsodon
Pronotochoerus shawi
Sivachoerus syrticus
Omochoerus maroccanus
Mesochoerus lategani
Hylochoerus antiquus
Metridiochoerus pygmaeus
Notochoerus compactus
Notochoerus hopwoodi
Nyanzachoerus kanamensis
Orthostonyx brachyops
Phacochoerus altidens robustus
Pronotochoerus nyanzae
Tapinochoerus minutus
Ectopotamochorus dubius
Phacochoerus kabuae
Potamochoerus intermedius
Promesochoerus mukiri
Propotamochoerus devauxi
Metridiochoerus evronensis
Sus waylandi
Nyanzachoerus jaegeri
Nyanzachoerus pattersoni
Nyanzachoerus plicatus
Nyanzachoerus tulotos
Cainochoerus africanus
Kolpochoerus afarensis
Nyanzachoerus cookei
Nyanzachoerus kanamensis australis
Sivachoerus australis megadens
Notochoerus harrisi
Kolpochoerus cookei
Kolpochoerus deheinzelini
Notochoerus clarki
Nyanzachoerus kuseralensis
Dasychoerus natrunensis
Kolpochoerus millensis
Gerontochoerus koobiforaensis
Nyanzachoerus khinzir
Kolpochoerus phillipi
Nyanzachoerus nakaliensis

The excessive length of the list of
supposedly new genera and species of Suidae
from the African Plio-Pleistocene (Tables 1 and 2)
indicates that researchers have experienced
problems understanding the morphometric

Creators of taxon
Arambourg, 1943
Broom, 1948
Dale, 1948
Dale, 1948
Leonardi, 1952
Ennouchi, 1954
Singer & Keen, 1955
Leakey, 1958
Leakey, 1958
Leakey, 1958
Leakey, 1958
Leakey, 1958
Leakey, 1958
Leakey, 1958
Leakey, 1958
Leakey, 1958
Leakey, 1965
Whitworth, 1965
Leakey, 1965
Leakey, 1965
Arambourg, 1968
Haas, 1970
Cooke & Coryndon, 1970
Coppens, 1971
Cooke & Ewer, 1972
Cooke & Ewer, 1972
Cooke & Ewer, 1972
(Hendey, 1976)
Cooke, 1978a
Kotsakis & Ingino, 1980
Cooke & Hendey, 1992
Van der Made, 1999
Van der Made, 1999
Brunet & White, 2001
Brunet & White, 2001
White & Suwa, 2004
Haile‐Selassie, 2009
Pickford, 2012
Haile‐Selassie & Simpson, 2012
Pickford, 2013b
Boisserie et al. 2014
Souron et al. 2015
Tsubamoto et al. 2020

variation of the material that they examined, with
the result that differences due to ontogenetic
changes, such as increasing wear stages of teeth,
were often interpreted in terms of genetic
variation, rather than as age-related changes due
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to maturation and to differences in the degree of
dental wear of the individuals under study. For
example, Afrochoerus Leakey (1942) was based
on senile individuals of Metridiochoerus, while
several of the supposedly new genera are, for a
similar reason, synonyms of Notochoerus and
Gerontochoerus. There were also issues with the
misattribution of upper teeth to the lower tooth
row and vice versa (Broom, 1928; Hopwood,
1926; Leakey, 1943). Variation related to sexual
dimorphism was less problematic because the
cheek teeth of suids are not markedly dimorphic
or bimodal. The matching of upper and lower teeth
also posed difficulties such that upper teeth of
Mesochoerus heseloni (a suine, the holotype of
which is a mandible) were initially attributed to a
different species, Sus limnetes by Leakey (1943)
(the holotype of which is a tetraconodont :
Pickford, 1994, and see below).
For nearly nine decades (1926 until 2013)
the holotype of Hylochoerus euilus Hopwood
(1926) from Kaiso, Uganda, was interpreted to be
part of a lower third molar, and because of this, the
differences between it and the holotype of

Notochoerus capensis (an M3/ but thought by
Broom, 1925, and subsequent workers (Cooke,
1949; Leakey, 1942) to be a lower tooth, an error
corrected by Leakey, 1958) were thought to be due
to the fact that one was an upper molar and the
other a lower tooth. However, re-examination of
the Kaiso specimen by Pickford (2013b) revealed
that the holotype of ‘Hylochoerus’ euilus is an
upper third molar that differs in morphology and
dimensions from the holotype upper third molar of
Notochoerus capensis to such an extent as to
indicate that it does not belong to the latter genus
or species. For this reason, Pickford (2013b)
transferred the species to the genus
Gerontochoerus as the combination Gerontochoerus euilus (Hopwood, 1926) because, apart
from its smaller dimensions, its type specimen
closely resembles the holotype of Gerontochoerus
scotti. In the meantime, the species Notochoerus
clarki had been named (White & Suwa, 2004)
which turns out to be a junior synonym of
Gerontochoerus euilus (Hopwood, 1926).

Table 2. Genus (and subgenus) names that have been applied to fossils from the Late Miocene, Pliocene,
Pleistocene and Holocene of Africa, arranged in the order of their creation.
Genus
Sus
Aper
Phacochoerus
Koiropotamus
Potamochoerus
Dasychoerus
Hylochoerus
Notochoerus
Propotamochoerus
Sivachoerus
Metridiochoerus
Kolpochoerus
Synaptochoerus
Stylochoerus
Tapinochoerus
Mesochoerus
Afrochoerus
Omochoerus
Pronotochoerus
Potamochoeroides
Phacochoerus (Potamochoerops)
Nyanzachoerus
Orthostonyx
Ectopotamochoerus
Promesochoerus
Cainochoerus

Authors
Linnaeus, 1758
Pallas, 1767
Cuvier, 1826
Gray, 1843
Gray, 1854
Gray, 1873
Thomas, 1904
Broom, 1925
Pilgrim, 1925
Pilgrim, 1926
Hopwood, 1926
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Van Hoepen & Van Hoepen, 1932
Shaw & Cooke, 1941
Leakey, 1942
Arambourg, 1943
Leakey, 1943
Dale, 1948
Ewer, 1956
Leakey, 1958
Leakey, 1958
Leakey, 1965
Leakey, 1965
Pickford, 1988a

Many of the new genera diagnosed
between 1932 and 1965 (Table 2) have been

Type species
Sus scrofa
Aper aethiopicus
Phachochoerus aethiopicus
Koiropotamus africanus
Potamochoerus porcus
Sus verrucosus
Hylochoerus meinertzhageni
Notochoerus capensis
Propotamochoerus hysudricus
Sivachoerus prior
Meridiochoerus andrewsi
Kolpochoerus sinuatus
Synaptochoerus hieroglyphicus
Stylochoerus compactus
Tapinochoerus meadowsi
Mesochoerus paiceae
Afrochoerus nicolae
Omochoerus pachygnathus
Pronotochoerus jacksoni
Potamochoeroides hypsodon
Phacochoerus (Potamochoerops.) antiquus
Nyanzachoerus kanamensis
Orthostonyx brachyops
Ectopotamochoerus dubius
Promesochoerus mukirii
Cainochoerus africanus

declared synonyms of taxa erected between 1925
and 1932. Further analysis is required because
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there is a possibility that Potamochoeroides Dale,
1948, might be a synonym of Notochoerus
Broom, 1928 (see Pickford, 2013b, who argued
that the type specimen of Notochoerus capensis is
a suine and not a tetracondont). It is also not clear
whether all the East African fossils previously
attributed to Notochoerus really belong to this
genus. Many of them belong to Gerontochoerus
(cf Pickford, 2013b).

It is also clear from the literature that
hypodigms of African suid species have varied
enormously, with some specimens being
attributed to two, three or even four different
species in diverse publications, and even to two or
three different genera at various stages during
their history of study.

AIM
The aim of this paper is to examine the
holotype of Sus limnetes Hopwood, 1926, from
Kaiso, Uganda, with a view to establishing its
subfamilial and generic affinities. A subsidiary

aim is to investigate the nomenclatural status of
medium-sized kolpochoeres, fossils of which have
often been attributed to the species limnetes.

ABBREVIATIONS
CM - Coryndon Museum (now the Kenya
National Museum) Nairobi
DNMNH - Ditsong National Museum of Natural
History, Pretoria, South Africa
MGM - MacGregor Museum, Kimberley, South
Africa
MNHN - Muséum National d’Histoire Naturelle,
Paris

NHMUK - Natural History Museum of the United
Kingdom, London (formerly British Museum of
Natural History) (= NHM in older literature).
NME - National Museum of Ethiopia, Addis
Ababa
SAM - South Afrian Museum (now the Iziko
Museum) Cape Town
UM - Uganda Museum, Kampala

MATERIAL AND METHODS
Measurements of teeth were taken with
sliding calipers using the method outlined by Van
der Made (1996). The meristic position of teeth is
given relative to the occlusal plane, which is
represented by a forward slash (/). Teeth above the
occlusal plane are in capital letters (M – molar)
and the meristic position is above the forward
slash (M2/ - upper second molar), whereas lower
teeth are in lower case letters (m – molar) and the
meristic position is beneath the forward slash (m/1
– first lower molar).

Observations were made on original teeth
and casts curated in the Uganda Museum,
Kampala, the Natural History Museum, London,
the Muséum National d’Histoire Naturelle, Paris,
and the Kenya National Museum, Nairobi. For
material from Ethiopia and Chad, reference was
made to the literature. Measurements of
specimens from the Maghreb were obtained from
casts in the private collection of D. Geraads
(MNHN).

DENTAL NOMENCLATURE
Dental nomenclature of suids is based
on the Cope-Osborn system, but in the older
literature diverse informal terms have been

employed. Terms employed in this paper are
defined in Fig. 1.
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Figure 1. Nomenclature of upper third molars of suids (stereo occlusal view of right M3/). «Medians» is an
informal term often used in the older literature to designate the row of cusplets that occupy the midline of the
crown (i.e. anterior accessory cusplet, median accessory cusplet, posterior accessory cusplet and distal accessory
cusplet). Authors such as Cooke (1949), Leakey (1958) and Hendey & Cooke (1985) used the term «laterals» for
the main cusps (i.e. the protocone, paracone, metacone and hypocone) and Ewer (1957) called them «marginals».
Boisserie et al. (2014) employed the term «metaconule» instead of «hypocone». Fürchen are the vertical grooves
that incise the main cusps on their mesial, central and distal sides.

IDENTIFICATION OF UPPER AND LOWER MOLARS
problems with the taxonomy of the African
fossil suids. Pickford (2013b) for example
showed that the holotype of Hylochoerus euilus
was an upper tooth rather than a lower one, and
that all previous interpretations of the
systematic position of the species euilus were
affected by the incorrect determination of its
meristic position. He showed that the specimen
differed fundamentally from the holotype of the
type species of Notochoerus in which it had
been classified since the work of Leakey (1958).
Cooke (1949) hesitated about the classification
of euilus, postulating that it might belong to
either Notochoerus or Mesochoerus, but
certainly not to Hylochoerus. As a lower tooth,
a case could be proposed that the differences
between euilus and capensis were due to the
‘fact’ that the respective holotypes were upper
and lower teeth. But as soon as the holotype of
euilus was interpreted to be an upper tooth, as is
the type specimen of capensis, it was no longer
realistic to consider that the two teeth belonged
to the same genus (Pickford, 2013b). Instead,
Pickford (2013b) showed that the euilus M3/
was morphologically similar to the holotype
upper molar of Gerontochoerus scotti, but that

The identification of isolated upper and
lower third molars of fossil suids has posed
problems to several researchers, with the result
that some specimens, including at least two
holotypes, were misidentified as lower molars
when in fact they are from the upper tooth row.
The type specimens of Notochoerus capensis
Broom, 1925, and Hylochoerus euilus
Hopwood, 1926, were both initially interpreted
to be lower molars, but were eventually shown
to be upper teeth, the former 33 years after its
creation, by Leakey (1958), and the latter 87
years afterwards, by Pickford (2013b). This
kind of error even occurred with teeth that were
in situ in jaws, one of the specimens of
Mesochoerus heseloni from the Omo region
initially being interpreted as a maxilla
containing the M2/ and M3/ (Leakey, 1943)
whereas it is a mandible with m/2 and m/3
(Leakey, 1958). Hendey & Cooke (1985, fig.
15) identified an isolated molar of
Kolpochoerus from Port Durnford, Zululand,
South Africa, as an m/3, but it is in fact an upper
tooth.
The implications of such errors have
been far reaching, and they are still causing
6

avoided.
Difficulties
of
interpretation
encountered with this fossil were due to its
relatively ‘primitive’ crown morphology within
a suid context (brachyodont crown, relatively
short, not very complicated talon, with few
accessory buccal pillars), there being superficial
resemblances to molars of Sus scrofa,
Dasychoerus, Nyanzachoerus, Sivachoerus and
other genera endowed with brachyodont
molars.

it represented a smaller species of the genus. He
therefore transferred the former specimen to
Gerontochoerus
as
the
combination,
Gerontochoerus euilus. Resolution of the
synonymy and hypodigms of these suids is
beyond the scope of this paper.
Fortunately, the holotype of Sus
limnetes was correctly interpreted to be an
upper third molar by its creator (Hopwood,
1926) so the same category of confusion was

MID-CROWN AND CROWN-BASE HYPSODONTY IN SUIDS
teeth in phacochoeres and metridiochoeres are
close to each other because most of the crown
height in these lineages is under the control of
genes that code for the crown base, where the
buccal and lingual notches between the
loph(id)s in all suids are mesio-distally narrow
due to their proximity to cervical level (Table
3).
A consequence of these differences in
the kind of crown hypsodonty, is that in some
specimens of Kolpochoerus, the breadth
measurements published in the literature are
underestimates, because they were taken
slightly above the cervix. Hopwood (1929)
published the breadth of the holotype of
‘Hylochoerus’ grabhami as 18.5 mm at the
occlusal surface and 22 mm at the cervix. When
plotted on bivariate plots, the former
measurement gives the false impression of an
extremely narrow tooth but when the crown
base measurement is plotted, it falls close to the
range of variation of K. heseloni and K.
olduvaiensis. This is probably the reason why
the holotype of Kolpochoerus evronensis (Haas,
1970) seems to be so narrow, as do the upper
and lower third molars in the holotype of the
species Kolpochoerus lategani Singer & Keen,
1975 (see Fig. 22).
It is noted that the senior name for those
kolpochoeres that are larger than K.
phacochoeroides, is K. grabhami (Hopwood,
1929). However, it is almost universally the
case that, for the past seven decades, these
larger specimens have been classified as K.
paiceae (Broom, 1931) or K. olduvaiensis
(Leakey, 1942), with the exception of those
authors such as Harris & White (1979) who
classified all the material under the name K.
limnetes (Hopwood, 1926).

Hendey & Cooke (1985) noted that, in
Kolpochoerus paiceae from Skurwerug and
Elandsfontein (South Africa), as well as in East
African material attributed to Kolpochoerus
majus, there is basal flare of the crowns of the
molars described as a «distinctive lateral bulge
just above the enamel line». The same
morphology occurs in K. phacochoeroides from
Ahl al Oughlam. This morphology appears to be
unique among African fossil suids, and is best
explained as resulting from the fact that these
suids evolved mid-crown hypsodonty, in
contrast to the crown-base hypsodonty that
typifies phacochoeres and metridiochoeres. In
the former lineage (and in the tetraconodont
Nyanzachoerus) most of the crown formation is
controlled by the genes that code for mid-crown
morphology, where the crown is narrower than
at its cervix and where the loph(ids) are far apart
from each other due to the relatively great
mesio-distal breadth of the buccal and lingual
notches at mid-crown (idem in Hylochoerus,
but closer to the apex, which explains why the
loph(id)s are further apart and mesio-distally
narrower in this genus) (Fig. 2). When the genes
that control the secretion of the crown base start
coding for the formation of the base of the tooth,
there is an increase in breadth of the tooth just
above cervix (the enamel line) especially on the
buccal side of lower molars, and this brings the
breadth of the base of the crown closer to what
would have been the breadth of the teeth in the
‘ancestral’ brachyodont lineage.
In phacochoeres and metridiochoeres in
contrast, most of the crown height of the third
molars is under the genetic control of the part of
the genome that codes for the crown base, and
this explains why there is little or no medial or
lateral flare of the crown associated with the
cervix. It also explains why the loph(id)s of the

Another consequence of the category of
hypsodonty present in African suids is that the
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he included in Hylochoerus (euilus and
grabhami) because the loph(id)s were far apart
as in the Giant Forest Hog as a result of their
mid-crown hypsodonty. These two fossil taxa
are today atttributed to the genera
Gerontochoerus and Kolpochoerus respectively. The other hypsodont taxa that he named,
Metridiochoerus andrewsi and Notochoerus
dietrichi, belong to the crown-base category of
hypsodonty. Finally, the brachydont fossil suids
that he named were classified by him in Sus
(limnetes) or Koiropotamus (majus). Thus, even
though Hopwood (1926, 1939, 1934) did not
enter in discussion about the kind of hypsodonty
expressed in these African fossil suids, it played
a role in his taxonomic decisions.

third molars of lineages that independently
developed mid-crown hypsodonty tend to
resemble each other, the case with kolpochoeres
and nyanzachoeres, which explains why
isolated molars of these suids can be confused
with each other, the case with the holotype of
limnetes which is a tetraconodont, but which has
frequently been considered to be a suine by
multiple authors.
Comparable difficulties have
occurred with the identification of isolated third
molars of lineages that developed crown-base
hypsodonty such as Metridiochoerus, Phacochoerus and Notochoerus, isolated teeth of
which have often been mis-attributed at the
genus level (Pickford, 2013b).
Hopwood (1926, 1929) erected several
new species of hypsodont suids, two of which

Figure 2. Examples of mid-crown hypsodonty (A, C, D) and crown-base hypsodonty (B) in African Suidae : A)
Kolpochoerus paiceae (holotype right m/3, MGM M4088 from Windsorton, South Africa) B) Metridiochoerus
andrewsi (left mandible, DNMNH G9878, from Gondolin, South Africa), C) Hylochoerus antiquus (holotype left
mandible NHMUK M 17008, from Kanjera, Kenya), D) Nyanzachoerus kanamensis (holotype left mandible,
NHMUK M 15882 from Kanam West, Kenya). (2) are stereo occlusal views, (1) and (3) are buccal and lingual
views (scale : 10 cm).
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Table 3. Consequences on the morphology of the molars of suids related to the kind of hypsodonty. Mid-crown
hypsodonty in Kolpochoerus, Hylochoerus and Nyanzachoerus, crown-base hypsodonty in Metridiochoerus and
Phacochoerus. In most features listed in the table, the holotype of Notochoerus capensis is similar to
Metridiochoerus. MD - mesio-distal, BL - bucco-lingual.
Morphology
Buccal and lingual
notches
Position of base of
buccal and lingual
notches
Contour of main cusps
of trigon(ids)
Cervix of the talon(id)

Kolpochoerus
Mesio-distally
broad
Close to cervix

Hylochoerus
Mesio-distally
broad
Close to cervix

Nyanzachoerus
Mesio-distally
broad
Close to cervix

Metridiochoerus
Mesio-distally
narrow
Well above
cervix

Phacochoerus
Mesio-distally
narrow
Well above
cervix

MD diameter
close to BL
diameter
In line with that
of the trigon(id)

MD diameter
close to BL
diameter
In line with that
of the trigon(id)

MD diameter
close to BL
diameter
In line with that
of the trigon(id)

MD diameter
greater than BL
diameter
Not in line with
that of the
trigon(id).

MD diameter
greater than BL
diameter
Not in line with
that of the
trigon(id).

GEOGRAPHIC AND CHRONOLOGICAL DISTRIBUTION OF TETRACONODONTINAE
et al. 2008 - Myanmar; Thaung-Htike, 2008;
Thaung-Htike et al. 2008 - Thailand), but its
fossil record in China is scarce (two localities Xiaolongtan in the south and possibly
Shanwang to the northeast; Liu & Pickford,
2007) (Figs 3, 5). This distribution indicates that
the subfamily was essentially adapted to
tropical and subtropical environments, unlike
the wild boar (Sus scrofa and close relatives)
which is well adapted to boreal environments
(Faure & Guérin, 1984).
The
fossil
record
of
the
Tetraconodontinae indicates that the subfamily
originated in Eurasia towards the end of the
Early Miocene or the onset of the Middle
Miocene (ca 16 Ma) probably from a
Hyotheriinae (Pickford, 2013c). Diverse genera
of the subfamily survived in Eurasia for several
million years before one of them - possibly
Conohyus (Van der Made, 1999) or Sivachoerus
(Pickford, 2013c) - dispersed to Africa at almost
the same time as the equid Hipparion (ca 1111.5 Ma). In Eurasia, tetraconodont diversity
decreased dramatically during the Late
Miocene, the last survivors going extinct before
the Pliocene, whereas their tenure in Africa
persisted until the early Pleistocene, ca 1.8-1.7
Ma (Cooke, 2007) (Fig. 7).

Fossils of tetraconodont suids have
been reported from many Late Miocene,
Pliocene and Early Pleistocene localities in
Afro-Arabia (Figs 3, 5, 6, 7). Material is known
from the Maghreb (Algeria, Tunisia - Coppens,
1971; Pickford, 1990), the North African littoral
zone (Libya - Gallai et al. 2008, Egypt Pickford et al. 2022), the United Arab Emirates
- Bishop & Hill, 1999) Chad (Boisserie et al.
2014), the East African Rift Valley system
(Ethiopia, Kenya, Uganda, Tanzania, Malawi)
(Fessaha, 1999; Kullmer, 2008; Gebreyesus,
2011; Reda et al. 2017) and a few localities in
Southern Africa (South Africa, Namibia Pickford et al. 2019). The subfamily was
unknown from vast areas of tropical and West
Africa, but a recent report on a fragment of tooth
attributed to Nyanzachoerus cf jaegeri from
Tobène, Senegal, (Lihoreau et al. 2021)
suggests that these suids could have been panAfrican in their distribution (Figs 3, 6, 12).
During the Middle and Late Miocene,
the subfamily Tetraconodontinae was common
in Europe (Pickford, 2013c, 2015, 2016) (Figs
3, 4), the Indian subcontinent (Pickford, 1988b;
Ducrocq et al. 1997; Pickford & Gupta, 2001;
Pickford & Liu Liping, 2001; Chavasseau,
2008) and southeast Asia (Hanta, 2008; Hanta
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Figure 3. Worldwide distribution of Tetraconodontinae. For details of Asian, European and African localities see
Figs 4-6. The star with a «?» is Shanwang, which yielded Hyotherium shanwangense Liu et al. 2002, which is
possibly a primitive tetraconodont.

Figure 4. Location of selected European and North African tetraconodont localities. 1) Malartic, 2) Sansan, 3)
Simorre, 4) Villefranche d’Astarac, 5) Bonnefond, 6) Le Fousseret, 7) Saint Gaudens (Valentine), 8) Lublé,
Hommes, 9) Channay, Pontlevoy, 10) La Grive-Saint-Alban, 11) Fonte do Pinheiro, Pero Filho, Azambujeira, 12)
Carpetana, Puente de Vallecas, Alhambra, Somosaguas, 13) Montejo de la Vega, 14) El Buste, La Ciesma, 15) St
Quirze, 16) Can Llobateres, Can Ponsic, Santiga, 17) Mira, 18) Bou Hanifia (Dublineau), Marceau, 19) Beglia,
Djebel Kechem el Artsouma, Sidi Bou Zayd, 20) Charmoille, 21) La Chaux-de Fonds, 22) Gau-Weinheim
(Wiesberg), 23) Esselborn, Eppelsheim, 24) Steinheim, 25) Breitenbrunn, 26) Urlau, Tutzing, 27) Pischelsberg,
28) Göriach, 29) Au, 30) Przeworno, 31) Klein Hadersdorf, Atzelsdorf, 32) Rosenthal 33) Neudorf, 34) Pitten, 35)
Rudabanya, 36) Elgg, 37) Lucane, 38) Mala Miliva, 39) Nuri Yamut, 40) Pasalar, 41) Bâlâ, 42) Sahabi, 43) Wadi
Natrun.
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Figure 5. Distribution of Tetraconodontinae in the Far East. 1) Larkana, 2) Laki Hills, 3) Sehwan, 4) Gaj River,
5) Bhagathoro, 6) Sind, 7) Tapar, 8) Pasuda, 9) Perim Island, 10) Khushalghar (KG), 11) Maliar Dhok (MD), 12)
Kala Chitta (KC), 13) Sadrial (SR), Sawal Dhok (SD), Nagri (NG), 14) Kanatti (KN), Chinji (CJ), 15) Pari
Darwaza (PD), 16) Hasnot (HN), 17) Tatrot (TT), 18) Dhok Talian (DT), Chakwal (CW), 19) Phadial (PH), 20)
Jammu Padrake, Ramnagar, 21) Nagrota, Samba, 22) Nurpur, Dera Gopipur, Haritalyangar, 23) Moginand, Saketi,
24) Pohta, 25) Shanwang, 26) Xiaolongtan, 27) Taungbinngye (TB), 28) Gyatpyegi (Male) (ML), 29) Mingin
(MG), 30) Nwegwe (NW), 31) Thanbingkan (TK), 32) Sitkone (SK), 33) Pauk (PA), Chiangzauk (CZ),
Chaungsong (CS), 34) Sulegone (SL), 35) Pakoku (PK), 36) Kyitpyin (KP and BG), 37) Twingone (TG), 38)
Yenangyoung (YY), 39) Magway (MW), Tebingan (TN and TN2), 40) Ban San Klang, 41) Chiang Muan, 42)
Mae Moh, 43) Khorat.

Figure 6. Fossiliferous localities of Africa that have yielded remains of Tetraconodontinae. For details of localities
in the East African Rift, see the stratigraphy, Fig. 7.
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Figure 7. Stratigraphic and geographic distribution of Afro-Arabian fossiliferous localities that have yielded
remains of Tetraconodontinae. The earliest records (FAD – first appearance datum) of this subfamily in the
continent are penecontemporaneous with the arrival of the equid Hipparion at the base of the Late Miocene. The
earliest record of the subfamily Suinae at ca 5 Ma is also shown, after which tetraconodont diversity diminished,
the subfamily eventually going extinct ca 1.8-1.7 Ma. Rebekka is in the Ngorora Formation. Not shown is
Longlands the type locality of Notochoerus capensis, which is usually considered to be a tetraconodont, but which
may in fact be a suine.

HISTORICAL BACKGROUND
Hopwood’s (1926) illustration of the type
specimen is not an entirely accurate depiction of
the tooth, and this has caused problems of
interpretation. In particular, the figure is only in
occlusal view, so it is not possible to obtain an
accurate idea of the height of the crown (Fig. 8),
although it is clear from is attribution of the
fossil to ‘Sus’ that he considered it to be
brachyodont (less hypsodont than Hylochoerus
in which he classified the species euilus).

In 1926, Hopwood erected the species
Sus limnetes on the basis of an isolated upper
right third molar (NHMUK M 12614) from
Kaiso, Uganda, comparing it to a specimen
from Trimmingham, England, attributed to Sus
scrofa. Subsequent literature dealing with
African Plio-Pleistocene suids reveals that the
systematic placement of limnetes has varied
tremendously, with a high diversity of opinions
being published, ranging from its attribution to
groups as diverse as suines and tetraconodonts.
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Figure 8. Occlusal views of the holotype of Sus limnetes published by Hopwood, 1926 (A) and Cooke, 1997 (B).

to Kolpochoerus majus, and the distal part of the
m/3 that he attributed to Sus falconeri (Dietrich,
1942, pl. XIX fig. 151) being close to
Kolpochoerus olduvaiensis.
Leakey (1943, fig. 14B) attributed a
right M3/ (CM OMO 23) from Shungura (Omo,
Ethiopia) to Sus limnetes, but the fossil differs
from the Kaiso type specimen in a number of
features, including its greater degree of
hypsodonty and its more complicated talon. He
failed to realise that the tooth represents the
species Mesochoerus heseloni which he erected
in the same paper, apparently being misled by
his misidentification of a mandible of the
species with deeply worn m/2 and m/3 as a
maxilla with M2/ and M3/ (Leakey, 1943, fig.
14a, specimen CM OMO 17).
Arambourg (1943) briefly discussed the
status of «Sus» limnetes, considering that it
could possibly belong to Potamochoerus, an
interpretation that he repeated five years later
(Arambourg, 1948). Both Leakey (1943, 1958)
and Arambourg (1943, 1948) distanced Sus
limnetes from their respective species
Mesochoerus heseloni and Omochoerus
pachygnathus, a position that contrasts with
many subsequent interpretations of the Omo
suids in which ‘heseloni‘ and ‘pachygnathus’
were sunk into ‘limnetes’ (Harris & White,
1979; Harris, 1983; Souron, 2012; Souron et al.
2015; Bibi et al. 2018) despite the fact that it is
less hypsodont than any other specimens of
Kolpochoerus.
A cast of the unworn M3/ from
Shungura (CM OMO 23) described by Leakey
(1943) was donated to the Muséum National
d’Histoire Naturelle, Paris (Fig. 9). Written in
pencil on the base of the cast in the handwriting

In his overview of the suids from
Berbérie, Joleaud (1933) briefly mentioned the
publication of Sus limnetes by Hopwood (1926)
but did not enter into any detail about it, other
than calling it a ‘sanglier’ on which basis he
implied that the wild boar was more widespread
in Africa during the past than it is today.
However, no other authors have confounded
Sus limnetes with Sus scrofa - the latter species
seemingly never spread south of the Maghreb
until humans introduced domestic pigs into
many countries all over the continent.
Leakey (1942) attributed an incomplete
right M3/ from Olduvai, Tanzania (specimen
CM K) to Sus limnetes, but he did not enter into
details apart from providing measurements and
writing that it was brachyodont. The illustration
and dimensions of the specimen (Leakey, 1942,
text fig. 1F) indicates that the tooth possibly
belongs to Kolpochoerus majus.
In his monograph on fossil mammals
from Laetoli, Tanzania, Dietrich (1942) barely
mentioned Sus limnetes, writing «Ob Sus
limnetes Hopwood, 1926 (Typus M3/) aus den
Kaisoschichten vorhanden ist, lässt sich nicht
sicher entschieden» [Whether Sus limnetes
Hopwood, 1926 (type M3/) from the Kaiso
layers is present, cannot be decided with
certainty]. This sentiment was overturned by
Harris & White (1979) when they attributed to
Mesochoerus limnetes, the Laetoli fossils
previously identified by Dietrich (1942) as
Potamochoerus cf major (sic) and Sus
falconeri. However, neither of the fossils
concerned has the slightest resemblance to the
holotype of «Sus» limnetes, the m/3 attributed
to Potamochoerus cf major by Dietrich (1942,
pl. XIX, fig. 150) being morphometrically close
13

arisen either from Leakey’s 1943 figure 14B,
the legend of which reads ‘Sus limnetes
Hopwood’ without any further details, or from
the handwritten note on the base of the cast.
This mislabelling may have influenced some of
the researchers who studied the Paris
collections.

of L. Leakey, are the words ‘Cast of tooth of Sus
limnetes’ over which has been written in Indian
Ink the words «Sus limnetes Hopw. Type» and
the catalogue number «1954-6 3». This cast
formed the basis for comparisons by
Arambourg (1948). The incorrect labelling of
the cast as the type specimen (Fig. 9) may have

Figure 9. Cast MNHN 1954-6 3 incorrectly labelled «Sus limnetes Hopw. Type». The specimen is from Shungura,
Omo, Ethiopia, (originally labelled as CM OMO 23, but now NHMUK M 17078) and is here attributed to
Kolpochoerus heseloni. A - stereo occlusal views, B - buccal view, C - labelling on base of cast, D - lingual view.

he later modified on two occasions, once to
include it in the same lot, the other to remove it
again.
Leakey (1958) transferred the species
limnetes to the genus Mesochoerus, and
attributed the unworn upper molar from
Shungura that he had previously identified as
Sus limnetes, to Mesochoerus heseloni. He was
reluctant to declare synonymy between
Mesochoerus limnetes (from Kaiso) and
Mesochoerus heseloni (from the Omo) because,
as he wrote, «the evidence adduced of the
unsatisfactory nature of molar teeth for specific
diagnosis» suggested that «it would be wiser at
the moment to keep the Mesochoerus from
Kaiso distinct, as Mesochoerus limnetes
(Hopwood), while recognising that when more
extensive collections have been made in the
Kaiso deposits the synonymy of these two
species may be established». To back up his
point, he illustrated the holotype of

Subsequently,
Leakey
(1958)
transferred the specimen CM OMO 23 (now
NHMUK M 17078) to Mesochoerus heseloni.
He also rectified the meristic position of the
third syntype of Mesochoerus heseloni (CM
OMO 17) which he had previously identified as
a maxilla containing the M2/ and M3/, changing
it to a fragment of mandible with m/2-m/3. This
left Leakey’s (1958) hypodigm of Mesochoerus
heseloni based almost exclusively on lower
teeth and mandibles (from the upper dental row
only the M3/ and a maxilla fragment containing
an M2/ are listed).
Cooke (1949) wrote that Sus limnetes
«appears to be a valid and rather widespread
East African species, having now been recorded
from the type locality at Kaiso and also from
Oldoway and Omo». However he didn’t enter
into any details but accepted that it belonged to
a different genus from Mesochoerus heseloni
and Mesochoerus olduvaiensis, a position that
14

tetraconodont, possessing the classic features of
the subfamily, such as the posterior premolars
(p/3 and p/4) being considerably larger and
taller than the anterior ones, as well as being
larger than the m/1. Furthermore, the mandible
is slender, unlike the pachygnathic lower jaws
of Kolpochoerus (Arambourg, 1943). Cooke &
Coryndon (1970) identified an isolated upper
molar from the late Miocene deposits of
Nyaweiga, Uganda (NHMUK M 26321, not M
26319 as numbered in Cooke & Coryndon,
1970, pl. 10, figs J-K) as Mesochoerus limnetes,
but the specimen is a nyanzachoere. Although
somewhat damaged, the tooth from Nyaweiga
is basically similar in its preserved parts to the
holotype of «Sus» limnetes, adding grist to the
mill that the latter tooth represents a
nyanzachoere and not a suine.
Cooke (1976) wrote that the molars of
Mesochoerus limnetes «are low crowned and
resemble those of Nyanzachoerus in a general
way, but the premolars are not enlarged and the
upper fourth premolar has a distinctly different
structure». The first point to note is that no suine
premolars have been recorded from Kaiso, so
this statement was based on fossils from
Ethiopia and Kenya. Secondly, if one plots the
Kaiso type specimen of limnetes onto his
bivariate analysis of Mesochoerus from East
Rudolf (Cooke, 1976, fig. 5), it is observed to
plot slightly outside the range of variation, the
tooth being broader relative to its length than
any of the specimens from Kenya (Fig. 10). This
observation applies in general to the genus
Nyanzachoerus, both the upper and the lower
third molars being broader relative to length
than is generally the case in Mesochoerus (=
Kolpochoerus).

Mesochoerus limnetes from Kaiso (Leakey,
1958, pl. 4, fig. 7).
By 1965, Leakey had abandoned the
name limnetes for any of the suids from the
Plio-Pleistocene of Tanzania, Kenya and
Ethiopia, effectively confining it to the type
area, Kaiso, Uganda, as Mesochoerus limnetes.
Cooke & Coryndon (1970) agreed with
Leakey (1958) that the species limnetes should
be transferred to the genus Mesochoerus. The
unworn M3/ from Shungura, CM OMO 23 (=
NHMUK M 17078), originally attributed by
Leakey (1943) to Sus limnetes, was illustrated
by Cooke & Coryndon (1970, pl. 10, D-F) as
Mesochoerus heseloni, and they explained that
it has a more complex talon than the type
specimen of Sus limnetes (Cooke & Coryndon,
1970, pl. 10, A-C) which is a correct
observation. On this basis the authors postulated
an evolutionary lineage limnetes (heseloni) –
olduvaiensis (sic).
In the same paper, Cooke & Coryndon
(1970) erected the species «Sus» waylandi for
some isolated m/3s from Nyabrogo (i.e.
Nyaburogo, Lake Albert Basin, Uganda) noting
that the lower third molars «were structurally
similar to Nyanzachoerus kanamensis but
smaller and lower crowned». They employed
the genus name «Sus» in a wide sense, and
wrote that «It would not be surprising if the
discovery of more complete specimens showed
that the Nyabrogo tooth in fact belongs to
another species of Nyanzachoerus». This
sentiment has been vindicated by the discovery
of an almost complete mandible from the same
deposits at Nyaburogo (note the spelling) by the
Uganda Palaeontology Expedition (Pickford,
1989) that showed that waylandi is indeed a
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Figure 10. Bivariate length – breadth plots of upper and lower third molars from East Turkana (East Rudolf)
Kenya, attributed to Mesochoerus by Cooke (1976, fig. 5). The holotypes of «Sus» limnetes, Nyanzachoerus
waylandi and Nyanzachoerus kanamensis have been added. All three holotypes fall slightly outside the range of
variation of the East Turkana material known at the time.

chimaera, the hypodigm comprising fossils of
two genera, Nyanzachoerus and Kolpochoerus.
The same year, Cooke & Wilkinson
(1978) reviewed the fossil record of African
Suidae. They wrote that «An isolated lower left
third molar from the "Earlier Kaiso" assemblage
at North Nyabrogo was named "Sus" waylandi
by Cooke and Coryndon (1970). Although there
are some morphological differences, it is
regarded as an early stage of Kolpochoerus
limnetes». At the genus level, the latter scenario
can no longer be retained because additional
specimens from the type locality, including a
mandible with both cheek tooth rows in which
the m/3s are morphometrically similar to those
of the type specimen, reveal that waylandi is a
species of tetraconodont (Pickford, 1989,1994).
At the species level, the scenario is acceptable,
waylandi being a small version of limnetes.

While describing and interpreting the
new species Kolpochoerus afarensis, Cooke
(1978a) wrote that its lower «third molar clearly
has only two pairs of laterals and a stout median
terminal pillar, flanked by accessory basal
pillars, and is thus simpler than the specimen
from Kaiso that Cooke and Coryndon (1970)
named «Sus» waylandi, in which there are three
pairs of laterals, as in typical Kolpochoerus
limnetes (to which waylandi is now referred)».
With the discovery that waylandi is a
tetraconodont (Pickford, 1989) this conclusion
implies that limnetes is also a tetraconodont,
although it is clear that most of the hypodigm of
Cooke’s Kolpochoerus limnetes (i.e. the East
Turkana and Omo fossils) represent suines.
Thus as employed by Cooke (1978a) the
combination Kolpochoerus limnetes is a
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The important point that emerges from
these multiple successive misattributions of
isolated teeth as well as maxillae and mandibles
to Kolpochoerus limnetes, is that the latter
species had, by the late 1970’s, become a sort of
waste-basket taxon comprising elements of
numerous taxa (see synonymy list in Harris &
White, 1979, and Harris, 1983). Ultimately it
contained specimens of Nyanzachoerus
waylandi,
Kolpochoerus
majus,
many
specimens of Kolpochoerus heseloni (=
pachygnathus, = maroccanus), Kolpochoerus
olduvaiensis, Kolpochoerus phacochoeroides,
Kolpochoerus
grabhami,
Kolpochoerus
sinuousus and Kolpochoerus paiceae, among
others (some teeth of Gerontochoerus and
Notochoerus).
Furthermore, it is clear from the
writings of these authors and those of many
subsequent researchers, that when discussing
the species limnetes, it was the Omo fossils (and
later the East Turkana material as well) that
dominated the discussion, that had effectively
taken on the role of reference samples for the
species, with the Kaiso type specimen playing a
minor to insignificant role in their
nomenclatural decisions.
This trend has continued to recent
times, even after Pickford (1994) had pointed
out that the holotype of «Sus» limnetes was
likely to be a tetraconodont, not only on the
basis of its morphology, but also taking into
account its probable stratigraphic provenience
as indicted by its preservation characteristics,
which indicate a late Miocene to basal Pliocene
age. The issue was complicated by the fact that
some genuine kolpochoerine fossils have been
misidentified as Notochoerus and other genera
(Potamochoerus, Promesochoerus, Ectopotamochoerus, Tapinochoerus, Metridiochoerus
and even Sus) (see Harris & White, 1979).
Harris & White (1979) adopted, in their
own words, a «mega-lumping» approach to suid
taxonomy with the result that they recognised
only two species of Mesochoerus : M. majus
and M. heseloni, despite the presence of a great
range of morphometric variation in their
concept of the latter taxon. The authors wrote
that the type species of Mesochoerus is M.
limnetes, but such is not the case, the creators of
the genus, Shaw & Cooke (1941) having based
the genus on the species Notochoerus paiceae
Broom, 1931. Among the taxa declared to be
synonyms of Mesochoerus limnetes by Harris &
White (1979) are Sus phacochoeroides Thomas,

1884, Hylochoerus grabhami Hopwood, 1929,
Notochoerus
paiceae
Broom,
1931,
Kolpochoerus sinuosus Van Hoepen & Van
Hoepen, 1932, Mesochoerus olduvaiensis
Leakey, 1942, Omochoerus pachygnathus
Arambourg, 1943, Mesochoerus heseloni
Leakey, 1943, Omochoerus maroccanus
Ennouchi, 1954, Mesochoerus lategani Singer
& Keen, 1955, Promesochoerus mukiri Leakey,
1965, Ectopotamochoerus dubius Leakey, 1965
(mis-spelled Ectapotamochoerus by Harris &
White, 1979), Potamochoerus intermedius
Leakey, 1965, and Sus waylandi, Cooke &
Coryndon, 1970. Whilst there is some
justification for placing most of these species
into the same genus, the same cannot be said for
attributing them all to the same species. In
particular, the last of the named species is now
known to belong to Nyanzachoerus (Pickford,
1989, 1994) meaning that Harris & White’s
(1979) concept of the species Mesochoerus
limnetes consisted of the fossil remains of two
subfamilies of suids. The fact that the holotype
of «Sus» limnetes is also very probably a
member of Nyanzachoerus as explained by
Pickford (1994), means that a fundamental
revision of the taxonomy of these fossil suids is
required.
The same applies to the publication by
Harris (1983) by which time the name
Kolpochoerus Van Hoepen & Van Hoepen,
1932, had been accepted by most workers as the
senior genus name for what had previously been
called Mesochoerus, the species (and specimen)
content of the genus being essentially the same
as that proposed by Harris & White (1979). In
contrast, Harris et al. (1988) recognised that
lumping all the fossils into a single species,
Kolpochoerus limnetes, was no longer realistic
and that the phylogeny proposed by Harris &
White (1979) represented an oversimplification,
with the implication that species such as
Kolpochoerus afarensis, K. olduvaiensis and K.
paiceae could be distinct from K. limnetes,
although the authors did not attempt, as they put
it, «to subdivide the «Kolpochoerus limnetes»
material from West Turkana».
Cooke & Hendey (1992) described the
tetraconodonts from Langebaanweg, South
Africa, attributing most of the material to
Nyanzachoerus kanamensis, as a new subspecies, australis. A few specimens belonged to
a larger tetraconodont that they identified as
Nyanzachoerus cf jaegeri. The illustrated
maxilla of the latter form (SAM PQL 40045;
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(contra the writings of Souron, 2012; Souron et
al. 2015, and Bibi et al. 2018).
The caution shown by Pickford (1994)
is justified by the subsequent discovery that two
M3/s collected at Nkondo and Nyaburogo (Fig.
14) are close in morphology (a pair of tubercles
between the hyopoconule and second loph) to
the holotype of «Sus» limnetes, but are slightly
smaller than it, plotting within the range of
variation of Nyanzachoerus waylandi. The
holotype of «Sus» limnetes, in contrast is closer
in dimensions to material of Ny. kanamensis
from Nkondo (Fig. 15) and the type locality.
White (1995) published a résumé of
African Plio-Pleistocene suids, placing the
various taxa into a schema of First Appearance
Datum (FAD) and Last Appearance Datum
(LAD). It is clear that his concept of
Kolpochoerus limnetes was based principally
on the results of Harris & White (1979)
concerning the Omo and East Turkana
successions with additions from the Hadar, the
main change being the use of the genus name
Kolpochoerus instead of Mesochoerus. But
White (1995) did not discuss the implications of
the notice by Pickford (1994) that the holotype
of Sus limnetes was likely to belong to the genus
Nyanzachoerus.
Cooke (1997) agreed with Pickford
(1994) that the name «Sus» limnetes should be
restricted to the holotype. He plotted the length
and breadth of the specimen onto a bivariate
diagram of upper third molars that he had
identified as Nyanzachoerus kanamensis and
three species of Kolpochoerus, showing that the
holotype plots into the broad end of the range of
variation if it is considered to belong to
Kolpochoerus, but just outside the narrow part
of the range of variation if it is considered to
belong to Nyanzachoerus kanamensis (Fig. 11).
The addition of other fossils of Nyanzachoerus
from Nkondo and Nyaburogo, Uganda, confirm
this observation, which reveals that the type
specimen of limnetes plots close to
Nyanzachoerus kanamensis from its type
locality and not far from the range of variation
of Nyanzachoerus waylandi (only four
specimens are available from the Albertine
Rift).

Cooke & Hendey, 1992, fig. 10B) shows that its
M3/ is similar in morphology to the holotype of
Sus limnetes and to two of the teeth of Ny.
waylandi from the Albertine Rift, Uganda, all of
which show the presence of two «medians»
between the second loph and the hypoconule
(Fig. 16).
Pickford (1994) studied abundant suid
fossils (more than 600 teeth) from the Albertine
Rift deposits, among which there are over 500
teeth of tetraconodonts. Only 25 suine teeth
were listed by Pickford (1994). He pointed out
that one of the previously described specimens
from the late Miocene of Nyaweiga (spelled
Nyawiega by Cooke & Coryndon, 1970)
belongs to Nyanzachoerus kanamensis rather
than to Mesochoerus limnetes to which the
fossil had been previously attributed by Cooke
& Coryndon (1970, pl. 10, figs J-K). Among the
fossils collected by the Uganda Palaeontology
Expedition from late Miocene strata at Nkondo,
Nyaweiga and Nyaburogo (spelled Nyabrogo
by Cooke & Coryndon, 1970), there are several
specimens that are morphologically and
metrically close to the holotype of «Sus»
limnetes. The similarities between the fossils
include the preservation characters which are
typical of the late Miocene and basal Pliocene
strata in the region, and rather different from
material from the Plio-Pleistocene sediments
cropping out near Kaiso Village. Pickford
(1994) entered into details and concluded that
the holotype of «Sus» limnetes belongs to the
genus Nyanzachoerus, being closest in
dimensions and morphology to Nyanzachoerus
kanamensis. But because of the nomenclatural
implications, Pickford (1994) suggested that,
pending the discovery of better fossil evidence,
Nyanzachoerus limnetes should be restricted to
the holotype (meaning that it is a nomen vanum
but not implying that it is an invalid taxon). This
decision was taken in order not to destabilise the
nomenclature, because if these two species were
to be declared synonyms, then the type species
of Nyanzachoerus, Ny. kanamensis, would
become a junior synonym of «Sus» limnetes.
However, at no time did Pickford (1994) declare
that the species name limnetes was invalid
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Figure 11. Bivariate length-breadth plots of M3/s of Nyanzachoerus and Kolpochoerus. The base diagram is
modified from Cooke (1997, fig. 2) with the addition of nyanzachoerine specimens from late Miocene deposits at
Nkondo and Nyaburogo (red N) (grey ovals), listed by Pickford (1994) but not plotted by Cooke (1997). Note that
Cooke’s length measurement of the holotype of limnetes (black star) is slightly longer than that taken by the author
(red star) and that he included only two specimens of Ny. kanamensis from Nkondo (black N) whereas there are
three specimens, not counting the holotype of limnetes. There are also four specimens of Ny. waylandi.

raised by Pickford (1994) but opted to retain the
species in the genus Kolpochoerus, even though
it seems clear from his writing that, in his mind,
the question was not settled (see also Suwa et
al. 2014).
In his thesis, Souron (2012) retained the
combination Kolpochoerus limnetes in line with
the concept of the species as published by White
(1995), Brunet & White (2001), Suwa et al.
(2003) and Gilbert (2008). He stressed «De
plus, l’holotype de K. limnetes n’est pas un
fossile isolé puisque d’autres fossiles dentaires
et crânio-mandibulaires de K. limnetes
provenant de la formation de Kaiso ont été
décrits par Cooke et Coryndon (1970).
J’utiliserai donc le nom K. limnetes, et non K.
heseloni, dans cette thèse» [Furthermore, the
holotype of K. limnetes is not an isolated fossil
because other dental and cranio-mandibular
fossils of K. limnetes from the Kaiso Formation
have been described by Cooke & Coryndon
(1970). I will therefore utilise the name K.
limnetes, and not K. heseloni, in this thesis].
There are two major problems with this
decision. The first is that reference to the
stratigraphy of the Kaiso region is outdated, in

Van der Made (1999) wrote «Pickford
(1994) suggested that Sus limnetes Hopwood,
1926, might be a senior synonym of
kanamensis. I agree with Pickford that it might
cause confusion to apply this often-used name
to an entirely different suid». He did not enter
into further details. He erected the new
subspecies Sivachoerus australis megadens for
specimens from Langebaanweg (Pelletal
Phosphorite Member) that Cooke & Hendey
(1992)
had
previously
attributed
to
Nyanzachoerus cf jaegeri nominating SAM
PQL 40045 as lectotype on the grounds that
Cooke & Hendey (1992) has named two
specimens as ‘types’. But the latter authors did
not name a new taxon, merely listing the fossils
as variants of Nyanzachoerus, Nyanzachoerus
cf jaegeri, and commenting particularly on the
non-hypsodont morphology of the molars. Thus
L 40045 is not the lectotype of megadens, but is
the holotype.
Amzaye (1999) described interesting
samples of Kolpochoerus from the WeytoAchiqere area, Ethiopia, attributing the material
from Konso to K. majus and K. limnetes /
olduvaiensis. He discussed the limnetes issue
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hypodigm of limnetes strengthens, rather than
weakens, the argument that the holotype is a
tetracondont.
Relevant to the discussion is the fact
that Pickford (1994) listed 12 specimens from
the Kaiso Peninsula under Kolpochoerus
phacochoeroides, but he subsequently removed
three of them to Gerontochoerus following the
realisation that the holotype of Hylochoerus
euilus was an upper M3/ and not a lower one
(Pickford, 2013b). Most of the material is
fragmentary or deeply worn and is thus
inherently difficult to identify. Thus, even
though specimens of Kolpochoerus do occur in
the Albertine Rift deposits, it is not common
there, being largely outnumbered by remains of
tetraconodonts.
Souron et al. (2015) erected a new
species Kolpochoerus phillipi, making detailed
comparisons
with
what
they
called
Kolpochoerus limnetes, but without once
mentioning the holotype of the latter species.
Neither did the authors make comparisons with
Kolpochoerus sinuosus, which they correctly
recognised as the type species of the genus. It is
evident that, for these authors, their reference
sample of «K. limnetes» was from the Omo /
Turkana Basin, citing White (1995) as the
authority for this point of view.
In their paper on the Pleistocene fauna
from Buia, Eritrea, Delfino et al (2018) opted to
retain limnetes in Kolpochoerus, but did not
mention the issues raised by Pickford (1994).
Bibi et al. (2018) described faunal
elements from Olduvai Gorge, Tanzania, and
opted to utilise the name Kolpochoerus limnetes
instead of Kolpochoerus heseloni. As they
explained «We use the species name
Kolpochoerus limnetes in contrast to recent
publications that prefer the name Kolpochoerus
heseloni (e.g., Bishop, 2010). The holotype of
Sus limnetes Hopwood, 1926, is a right upper
M3/ (NHM M 12614) that comes from the
Kaiso Formation, Uganda. In contrast to
Pickford (1994), who stated it belonged to
Nyanzachoerus, S. limnetes is indistinguishable
from the classic Kolpochoerus documented in
numerous sites across eastern Africa between
2.9 Ma and ~1.6 Ma. Cooke (1997) also
concluded that the morphology and
morphometrics of the S. limnetes holotype
specimen were perfectly aligned with other
eastern African Kolpochoerus. However, he
chose to use the specific name K. heseloni for
the latter (Leakey, 1943), as he had some doubts

that, what used to be called the Kaiso Formation
by the early workers, was a mixture of several
formations spanning the period 7 Ma to Recent.
Cooke & Coryndon (1970) distinguished
between «Early Kaiso» and «Later Kaiso»
faunas because they realised that the so-called
«Kaiso fauna» of Hopwood (1926) was not
homogeneous, and that it had been collected
from diverse strata of widely different ages. The
Uganda Palaeontology Expedition remapped
the region and redefined the formations
(Pickford et al. 1993). The Albertine deposits in
the Kaiso Peninsula are now subdivided into the
Nkondo, Warwire, Kyeoro and Kaiso Village
formations (from oldest to youngest) all
overlain by the Museta Beds and the Kaiso
Plains Alluvium (Pickford et al. 1993).
Furthermore, the Nkondo Formation has two
members (Nkondo and Nyaweiga) and between
the Kyeoro and Kaiso Village formations there
are the Hohwa Beds. Thus the outdated concept
of the Kaiso Fm has been abandoned since the
early 1990’s.
The second problem with Souron’s
(2012) decision, is that the fossils from «Kaiso»
attributed to Kolpochoerus limnetes by Cooke
& Coryndon (1970) comprise seven specimens,
five of which do not belong to Kolpochoerus but
to Nyanzachoerus (four specimens) and
Gerontochoerus (one specimen M 25233 from
site K/H2 ca 3.6 Ma) (Pickford, 2013b). The
two fossils listed by Cooke & Coryndon (1970)
that do represent the genus Kolpochoerus, did
not come from Kaiso, but from Pleistocene
deposits (Nyabusosi Formation) south of Lake
Albert about 100 km southwest of Kaiso, one
(the cranium from the Behanga Member, aged
ca 1.5 Ma; Pickford et al. 1993) representing
Kolpochoerus majus, the other being an
incomplete lower third molar that cannot be
reliably attributed at the species level but is
likely to belong to Kolpochoerus.
Harris & White (1979) attributed the
Behanga cranium to Kolpochoerus limnetes and
estimated that it was aged between 2.3 and 2.6
Ma, about a million years older than the age of
the sediments from which it came. Cooke &
Coryndon (1970) were justified in identifying
four of the «Kaiso» suid teeth as belonging to
the species limnetes because of their similarities
to the holotype. What they didn’t know was that
the four specimens belong to Nyanzachoerus.
Thus, contrary to the opinion of Souron (2012)
the presence of these four fossils from the
Albertine Rift in Cooke & Coryndon’s (1970)
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limnetes as well as in the two M3/s from
Nkondo and Nyaburogo identified as
Nyanzachoerus waylandi (Fig. 14). A similar
arrangement occurs in some of the Toros
Menalla specimens attributed to Nyazachoerus
khinzir by Boisserie et al. (2014, fig. 5). There
is overlap in the size distribution of M3/s of
Nyanzachoerus waylandi (Pickford, 1994), Ny.
kuseralensis (Haile-Selassie & Simpson, 2009)
and the lower end of the range of variation of
material attributed to Ny. khinzir (Boisserie et
al. 2014). The holotype of «Sus» limnetes is
morphologically similar enough to these suids
to be considered a member of the same group
(Pickford, 1994). From the point of view of its
dimensions, M 12614 fits better with
Nyanzachoerus kanamensis than with the
smaller Ny. waylandi.
The second comment concerns the
supposed invalidation of a species name.
Neither Pickford (1994) nor Cooke (1997)
declared that the species name limnetes was
invalid. Following recommendations of the
International Code of Zoological Nomenclature, they employed the concept of nomen
vanum, meaning that the name applies only to
the holotype until such time that additional
evidence is forthcoming to clarify its taxonomic
and systematic positions. New evidence evoked
below (Fig. 14) fully justifies this caution,
because two fossils collected from Late
Miocene deposits at Nkondo and Nyaburogo
(Fig. 14) are morphologically and preservationally similar to the holotype of «Sus»
limnetes, thereby strenghtening Pickford’s
(1994) conclusion that the latter specimen
belongs in fact to the genus Nyanzachoerus and
not to Kolpochoerus. An M3/ from Nkondo
attributed to Ny. kanamensis by Pickford (1994)
(Fig. 15) also shows similarities to the holotype
of limnetes.

regarding the stratigraphic provenience of the S.
limnetes holotype based on preservation
features noted by Pickford (1994). We do not
consider this a sufficient reason to invalidate a
species name, and we therefore retain use of the
name K. limnetes».
Two comments arise from this
discussion. The first is that Cooke (1997) did
not demonstrate that the holotype of Sus
limnetes was indistinguishable from classic
Kolpochoerus from other sites in Eastern Africa
aged between 2.9 Ma and ca 1.6 Ma. His
successive discussions about the fossil,
alternatively linking it to Sus waylandi, then to
Mesochoerus heseloni, then distancing it as a
distinct species M. limnetes etc. (see above)
reveal that the specimen was anything but
‘indistinguishable’ from the Omo-Turkana
fossils attributed by Bibi et al. (2018) to
Kolpochoerus limnetes. Cooke (1997) stressed
that unlike Omo fossils attributed to limnetes,
the holotype tooth was low crowned and that
«between the second pair of laterals of the
trigon and the third pair on the talon, there are
two median pillars, which is a very
characteristic feature of Kolpochoerus not
hitherto known to occur in Nyanzachoerus».
But he did not mention that other specimens of
Nyanzachoerus from Nkondo and Nyaburogo
possess two median pillars (Fig. 14).
Furthermore, if reference is made to figure 5 in
Cooke’s (1976) paper, the holotype of Sus
limnetes plots outside the range of metric
variation of Kolpochoerus from East Turkana
(at the time referred to Mesochoerus) (Fig. 11).
Of relevance to the present discussion is
the observation that the M3/ in the holotype
maxilla (NME KUS-VP-1/15) of Nyanzachoerus kuseralensis Haile-Selassie & Simpson
(2009, fig. 10.14) possesses two median pillars
between the second loph and the hypoconule,
arranged much as in the holotype of «Sus»
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Figure 12. Location of late Miocene to basal Pliocene localities discussed in the text, that have, at one time or
another, been reported as having yielded Nyanzachoerus kanamensis. Kanam is the type locality of Ny.
kanamensis, whereas the Albertine Rift, Western Uganda, is the type area of Ny. limnetes. Some of these records
(e.g. Langebaanweg, Sahabi, Wadi Natrun) have been modified since their first publication. Some of the fossils
from Toros Menalla are compatible in morphology and dimensions with Ny. kanamensis.

SYSTEMATIC PALAEONTOLOGY
Family Suidae Gray, 1821
Genus Nyanzachoerus Leakey, 1958
Species Nyanzachoerus limnetes (Hopwood, 1926)
Holotype : NHMUK M 12614, right M3/ in
light wear (Fig. 13).
Locality and age : Kaiso (sensu lato) precise
locality not recorded; its preservation characters
suggest that it was collected from Late Miocene

deposits south of Kaiso Village, now known as
the Nkondo Formation (Pickford et al. 1993)
(Fig. 12).

Diagnosis : Small species of Nyanzachoerus
with relatively low-crowned molars (low degree
of mid-crown hypsodonty); short talon behind
the second loph comprised of a main lingual
cusp (hypoconule) and three lower pillars
(forming an incomplete third loph) completed
distally by a centrally positioned distal
accessory cusplet; lack of roots on the buccal
side of the talon, strongly developed roots
supporting the lingual cusps (hypocone,
hypoconule and distal accessory cusplet) partly
fused to each other close to cervix; one or two

tubercles between the second loph and the
hypoconule; tall mesial cingulum attached to
the anterior accessory cusplet; buccal and
lingual notches between the first and second
loph broad apically, narrowing towards the
cervix; low basal pillar in the buccal notch
between the paracone and metacone; reduced
pillar in the lingual notch between the protocone
and hypocone; Fürchen generally shallowly
incised; anterior, median and posterior
accessory cusplets tall, the last slightly lower
than the hypocone.
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Description
each other close to cervix, but are separated at
their apices.
The protocone is distally positioned
relative to the paracone, and the same applies to
the hypocone relative to the metacone. The
hypoconule is almost as large as the hypocone,
and is in line with the protocone and hypocone.
The metacone is slightly smaller than the
paracone, and the buccal cusplets (pillars) of the
talon are small, such that the crown is sensibly
narrower distally than it is mesially.
The Fürchen of the main cusps are
clearly expressed, but are not deeply incised
into the cusps.

The holotype M3/ of Nyanzachoerus
limnetes (Fig. 13) has been described by
Hopwood (1926) and Cooke & Coryndon
(1970) and was illustrated by Leakey (1958,
plate 4, fig. 7). The tooth is relatively low
crowned, with a short talon comprised of a
lingually placed hypoconule and a complex of
smaller, slightly lower pillars on the buccal side,
completed distally by a centrally positioned
posterior accessory cusp. A notable point about
this tooth is that there are strong roots
supporting the hypocone, hypoconule and distal
accessory cusp arranged along the lingual side
of the tooth, but none are present on the buccal
side of the talon. The lingual roots are fused to

Figure 13. NHMUK M 12613, holotype right M3/ of Nyanzachoerus limnetes (Hopwood, 1926) from Kaiso,
Uganda (A - stereo occlusal views, B - lingual view, C - buccal view, D - mesial view, E - stereo radicular views)
(scale : 10 mm).

UM NY 207’91 is a lightly worn right
M3/ from the Late Miocene deposits at
Nyaburogo (Figs 14, 16). The distal accessory
cusplet exhibits a tiny wear facet. The crown is

similar in construction to the holotype of
Nyanzachoerus limnetes, the main differences
from it residing in its smaller dimensions and
the less complicated talon comprised of two and
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two «medians» between the hypoconule and the
second loph. The specimen is similar to other
upper molars from the same area attributed to
Nyanzachoerus waylandi, as well as to
specimens from the Middle Awash, Ethiopia,
previously attributed to Nyanzachoerus
kuseralensis (Haile-Selassie, 2009).

a half pillars rather than three between the
metacone and the distal accessory cusplet. The
anterior, median and posterior accessory
cusplets are almost as tall as the main cusps
(protocone, paracone, hypocone and metacone).
The hypoconule is in line with the protocone
and hypocone, and the crown narrows from
mesial to distal, as in the holotype. There are

Figure 14. Stereo occlusal views of casts of M3/s of Nyanzachoerus waylandi from late Miocene sediments at
Nyaburogo (A – right M3/, UM NY 207’91) and Nkondo (B – left M3/, UM NK 373’91). Note the pair of median
pillars between the second loph and the lingual talon cusp (hypoconule) hitherto claimed to be a condition unique
to Kolpochoerus (scales : 10 mm).

moderately worn, but no dentine is exposed.
The hypoconule and the buccal pillar next to it
have dentine exposed at their apices. There are
three buccal pillars between the metacone and
the distal accessory cusplet. Of these three
pillars, the distal one, opposite the hypoconule,
is relatively large and with it, they almost
comprise a third loph, as in the holotype.

UM NK 373’91 is a moderately worn
left M3/ from the Late Miocene sediments at
Nkondo (Figs 14, 16). It is more deeply worn
and is smaller than the holotype of Ny. limnetes,
but is similar in morphology. The talon has the
same number of buccal pillars as it, and there
are two «medians» between the hypoconule and
the second loph. The distal accessory cusplet is
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Figure 15. UM NK 364’86, right M3/, Nyanzachoerus limnetes from Nkondo, Albertine Rift, Uganda. A) stereo
occlusal views, B) lingual view, C) buccal view (note the reduced root breadth supporting the talon) (scale : 10
mm).
UM NK 364’86, a lightly worn right M3/
from Nkondo, Uganda, is close in dimensions and
overall morphology to the holotype of
Nyanzachoerus limnetes. It possesses a welldeveloped hypoconule in line with the protocone and
hypocone, which is accompanied by a group of four
small pillars on the buccal side of the hypoconule,

with two median pillars between the hypoconule and
the second loph. It differs from the holotype in that
the posterior accessory cuslet is extremely reduced
in dimensions. As in the holotype of the species, the
roots that support the talon are reduced in breadth
compared to the robust roots that support the first and
second lophs (Fig. 15C).

Figure 16. Comparison between upper third molars of Nyanzachoerus from Langebaanweg, South Africa (A) and
the Albertine Rift, Uganda, (B, C, D). To facilitate comparisons the teeth have been brought to the same length
and right teeth are illustrated as though from the left side. A) SAM PQL 40045, left maxilla with P3/-M3/,
Nyanzachoerus cf jaegeri of Cooke & Hendey (1992, fig. 10B) (= holotype of Sivachoerus australis megadens
Van der Made, 1999), B) NHMUK M 12613, holotype of Sus limnetes (reversed), C) UM NY 207’91,
Nyanzachoerus waylandi (reversed), D) UM NK 373’91, Ny. waylandi. Despite the size differences between these
teeth, their basic morphology is remarkably similar.
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Notochoerus intervening between the main
cusps of the second loph (metacone-hypocone)
to the extent that they touch each other towards
their mid-height, whereas they do not intervene
between the main cusps in Nyanzachoerus,
being well separated from each other, even in
deeply worn teeth. Furthermore, the M3/s of
Notochoerus are endowed with a thick cover of
cementum attached to finely wrinkled enamel,
but those of Nyanzachoerus are cement free and
the enamel is not nearly as wrinked.

Van der Made (1999) transferred the
large species Nyanzachoerus jaegeri to the
genus Notochoerus, but the type specimen of
Notochoerus capensis is significantly more
hypsodont than that of Ny. jaegeri, which is
closer in this respect to the M3/s of species of
Nyanzachoerus and Sivachoerus (Coppens,
1971). Furthermore, as was pointed out by
Pickford (2013b) the morphology of the M3/s
of these two species is markedly divergent, the
median and posterior accessory cusplets in

Figure 17. Comparison between a left M3/ of Kolpochoerus heseloni from Omo (A - specimen Omo K-L ou G?
cast in the collection of D. Geraads, MNHN) and the holotype of Sus limnetes (B).The images have been brought
to the same size for ease of comparison. A1) stereo occlusal view, A2) buccal view, A3) lingual view, B1) stereo
occlusal view, B2) buccal view, B3) lingual view. There are obvious differences in the degree of hypsodonty as
well as in the details of the layout of the main cusps and the pillars of the talon (see also Fig. 16).

paracone and hypocone respectively), the
broader buccal notch between the paracone and
metacone in Nyanzachoerus, and the greater
degree of hypsodonty in K. heseloni (Fig. 17).
There are also differences in the roots
supporting the talon, as mentioned above. Such
differences prompted Leakey (1943, fig. 14B;
1958) and Arambourg (1948) to distance the
Omo suines from the Kaiso one.

Detailed comprisons between the
holotype of Nyanzachoerus limnetes and
specimens of Kolpochoerus heseloni from
Omo, the type area of the species in Ethiopia,
reveal that, even though there are superficial
similarities between the teeth as noted by Cooke
(1997) and other authors, there are differences,
not only in the detailed positions of the main
cusps (in Ny. limnetes the protocone and
metacone are more distally positioned than the
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It is therefore inferred that the species
limnetes does not belong to the same genus as
heseloni, the former showing greater

resemblances to Nyanzachoerus, and the latter
to Kolpochoerus.

Metric analysis
Two lower third molars illustrated by Cooke &
Coryndon (1970, pl. 9) (NHMUK M 26319
from Nyaweiga (= Kaiso site I of Bishop
unpublished notes (= Nkondo Formation) and
M 25145 from Kaiso) and a third specimen, UM
NK 227’86 from Nkondo, plot close to the
holotype of Nyanzachoerus kanamensis from
Kanam West (ca 6 Ma), Kenya (Pickford et al.
1993, plate D).

Bivariate length/breadth plots of third
molars of small nyanzachoeres from Nkondo
and Nyaburogo form two discrete clouds of
points (Fig. 18). Three upper molars from
Nkondo (UM NK 568’89, UM NK 364’86 and
UM NK 644’88) mentioned by Pickford (1994)
plot close to the holotype of Nyanzachoerus
limnetes and are here considered to belong to
the same species. Previously these specimens
were identified as Nyanzachoerus kanamensis.

Figure 18. Bivariate length/breadth comparisons of upper and lower third molars of small species of
Nyanzachoerus from the Albertine Rift, Uganda, and the Middle Awash, Ethiopia, plus the holotype of Ny.
kanamensis (K) from Kenya. Dots – Nkondo and Nyaweiga, Uganda (dot with arrow, incomplete talon), stars –
Middle Awash, Square – ‘Kaiso’. Symbols with a open centres are the holotypes of species (square – limnetes,
star – kuseralensis (= synonym of waylandi), circle – waylandi). The third molars of Ny. limnetes from Uganda
(green and red symbols) are larger than those of Ny. waylandi from Uganda and Ethiopia, and plot close to
Nyanzachoerus kanamensis from its type locality, Kanam West, Kenya (l x b = 50 x 22.3 mm).

All the other tetraconodont third molars
from Nkondo and Nyaburogo (30 specimens)
are
compatible
in
dimensions
with
Nyanzachoerus jaegeri, a much larger species
than Ny. limnetes and Ny. waylandi (Fig. 19).

The other small nyanzachoere third
molars from the same stratigraphic interval at
Nkondo and Nyaburogo, are smaller than their
counterparts in Nyanzachoerus limnetes, but
plot within the expected range of variation of
Nyanzachoerus waylandi (Figs 18, 19).
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Figure 19. Bivariate plots of 22 upper and 24 lower third molars of Nyanzachoerus from the Albertine Rift Valley,
Uganda. The holotype of Ny. kanamensis from Kenya is also plotted.

second loph and the hypoconule, the presence
of roots under the buccal cusplets of the talon
and the exceptionally low crown (Fig. 20).
Attribution of this specimen to Nyanzachoerus
kanamensis on the grounds that it came from the
same site as the holotype, has complicated
interpretation of these early tetraconodonts. Its
dimensions (l x b – 41.7 x 28.5 mm) reveal that
it is a broad-crowned form, contrasting with the
narrower crowns of upper molars of Nyanzachoerus kanamensis (Fig. 21).
Examination of half a dozen upper third
molars of Kolpochoerus phacochoeroides from
Ahl-al Oughlam (Algeria) (Geraads, 1993,
2004) and a maxilla of Kolpochoerus majus
from Asbole (Ethiopia) (Geraads et al. 2004)
reveals that in the genus Kolpochoerus, the root
system supporting the talon of the M3/ is
centrally positioned and is bilaterally broad,
such that the buccal edge of the crown is
supported by the root, unlike the situation in
Nyanzachoerus limnetes in which the talon
roots are displaced lingually, leaving the buccal
cusps with weak radicular support. The
differences in the root systems of these suids
implies different chewing stresses in the upper
third molars.

The upper third molars of Nyanzachoerus waylandi described above are close in
morphology and dimensions to specimens from
the Middle Awash, Ethiopia, identified as
Nyanzachoerus kuseralensis by Haile-Selassie
(2009, fig. 10.14). There can be little doubt that
they belong to the same species, as was
concluded by Boisserie et al. (2014). The
holotype of Ny. limnetes is larger than the
specimens of Ny. waylandi from Uganda and
Ethiopia. The lower third molars in the
expanded Ugandan sample of Ny. limnetes plot
close to the holotype of Nyanzachoerus
kanamensis from the type locality, Kanam
West, Kenya (ca 6 Ma) and there can be little
doubt that the species limnetes and kanamensis
are synonyms, a likelihood already evoked by
Pickford (1994).
Note that an isolated M3/ from Kanam
(NHMUK M 16383) that has on occasion been
attributed to Ny. kanamensis (as paratype of the
species; Leakey, 1958, pl. 1, fig. 3) belongs to
the genus Sivachoerus (S. syrticus (Leonardi,
1952, 1954) = S. tulotos) as shown by the great
breadth of the crown relative to its length, its
brachyodonty, the simplicity of its talon, the
presence of a single median pillar between the
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Figure 20. NHMUK M 16383, right maxilla fragment containing M3/ from Kanam, Kenya (ca 6 Ma) herein
attributed to Sivachoerus syrticus (= S. tulotos). A) stereo occlusal views, B) lingual view, C) mesial view, D)
buccal view, E) stereo radicular views.

was transferred to Conohyus by Van der Made
(1999) and was declared by the same author to
be a synonym of Conohyus giganteus (Falconer
& Cautley, 1847), but this attribution was
challenged by Pickford (2001) who considered
that the Siwalik species was a suine and not a
tetraconodont.

The m/3 in the holotype mandible of
Nyanzachoerus devauxi, is shorter than any of
the specimens attributed to Ny. waylandi, but is
much broader than any of the East African
specimens (Table 4). The proportions of the
tooth (l x b = 38 x 21 mm, Arambourg, 1968)
suggest that it belongs to the broad molared
group of tetraconodonts, such as Sivachoerus. It

Figure 21. Bivariate length – breadth plots of upper third molars of African tetraconodonts (grey ovals highlight
fossils from the Albertine Rift, Uganda). The holotype of «Sus» limnetes (+) plots within the range of variation of
Ny. limnetes (o) from the Albertine Rift and not far from Nyanzachoerus waylandi with which it shares some
morphological similarities. The breadth of the holotype M3/ of Ny. jaegeri has been recalculated from the figure
in Coppens (1971) because the published breadth measurement of the tooth (32 mm) is of the third loph which is
slightly narrower than the first one. Note that the holotype of Ny. khinzir is not far from the range of variation of
Ny. waylandi, the M3/ of the Chadian fossil being somewhat broader than the Ugandan specimens. It’s morphology
is, however, close to that of Sivachoerus syrticus / tulotos. ‘k’ is the «paratype» of Nyanzachoerus kanamensis
(NHMUK M 16383) from Kanam, Kenya, herein attributed to Sivachoerus syrticus (= tulotos).
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Table 4. Measurements (in mm) of tetraconodont M3/s and m/3s from the Late Miocene of the Albertine Rift,
Uganda (Catalogue prefix UM - Uganda Museum, NK - Nkondo, NY - Nyaburogo) and the number of medians
between the second loph and the hypoconule (Ny - Nyanzachoerus, S - Sivachoerus). MDL - mesio-distal length,
BLB - bucco-lingual breadth, lt - left, rt – right.
Catalogue
NK 385'89
NK 385'89
NK 773'88
NK 242'89
NK 490'89
NK 266'86
NK 312'88
NK 357'86
NK 370'86
NK 380'86
NK 391'86
NK 272'88
NK 2498'89
NK 2705'89
NK 568'89
NK 364'86
NK 644'88
M 12614
NK 51'88
NK 207'91
NK 373'91
NY 479'87
NK 50'88
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
NK 593'88
NK 609'88
NK 609'88
NK 385'89
NK 131'86
NK 269'86
NK 311'86
NK 756'89
NK 343'86
NK 430'86
NK 538'86
NK 538'86
NK 2706'89
NK 1'88
NK 642'89
NK 43'86
NK 227'86
M 26319
M 25145
NK 182'86
NK 549'88
NK 277'86
NY 457'87
M 26324
KOM‐7 8’12

Tooth
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/
M3/ rt
M3/
M3/ rt
M3/ lt
M3/
M3/
‐‐‐‐‐‐‐‐‐‐‐‐
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3
m/3 lt
m/3 rt
m/3
m/3
m/3
m/3 rt
m/3 lt
m/3 lt

MDL
68.0
68.0
60.5
65.0
59.0
70.0
57.0
56.2
64.5
58.3
68.0
60.7
63.0
56.5
48.0
52.0
50.0
50.0
37.0
41.5
40.8
31.0
42.2
‐‐‐‐‐‐‐‐‐‐
66.6
67.8
70.6
78.8
61.0
69.0
67.0
76.3
66.3
68.5
61.5
63.8
67.0
68.5
69.0
66.3
59.4
54.5
54.0
42.0
46.9
40.0
44.0
46.0
37.7

BLB
39.3
41.2
33.6
35.0
37.0
36.3
34.5
33.8
33.5
32.6
34.0
33.5
33.0
34.0
24.5
29.8
28.3
26.5
23.0
25.0
24.0
22.8
28.1
‐‐‐‐‐‐‐
29.7
28.7
29.8
32.4
26.5
30.3
29.0
28.1
24.9
27.4
27.8
27.0
25.7
25.6
27.5
25.0
24.8
23.0
25.0
18.5
20.0
18.3
20.5
21.5
19.9

Formation / Snail biostratigraphy
Nkondo, NK 103 / G3b
Nkondo, NK 103 / G3b
Nkondo, NK 115 / G3a/b
Nkondo, NK 115 / G3a/b
Nkondo, NK 122 / G3a
Nkondo, NK 27 / G3a/G4
Nkondo, NK 28 / G3a/G4
Nkondo, NK 3 / G3a/b
Nkondo, NK 39 / G3b
Nkondo, NK 40 / G3a
Nkondo, NK 41 / G3a
Nkondo, NK 46 / G3b
Nkondo, NK 60 / G3b
Nkondo, NK 72 / G3b
Nkondo, NK 123 / G4
Nkondo, NK 38 / G3a/b
Warwire, NK 90 / G3b
«Kaiso»
Nkondo, NK 43 / G3b
Nkondo, NK 46 / G3b
Nkondo, NK 75 /G3b
Nyaburogo NY 40 /G3b
Nkondo, NK 40 / G3b
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
Nkondo NK 101 /G3b
Nkondo NK 101 /G3b
Nkondo NK 101 /G3b
Nkondo NK 103 /G3b
Nkondo NK 13 /G3b
Nkondo NK 28 / G3a/G4
Warwire NK 32 /G3b
Warwire NK 32 /G3b
Nkondo NK 35 /G3b
Nkondo NK 44 /G3b
Nkondo NK 55 /G3b
Nkondo NK 55 /G3b
Nkondo NK 72 /G3b
Nkondo NK 76 /G3b
Nkondo NK 76 /G3b
Warwire NK 9 /G3b
Nkondo NK 29 /G3b
Kaiso ‘I’ / G3b
Kaiso Village /GX’ (ca 2.3 Ma)
Nkondo NK 16 /G3b
Nkondo NK 28 /G3a/G4
Nkondo NK 29 /G3b
Nyaburogo NY 40 /G3b
North Nyaburogo /G3b
Jupakombe‐7

Medians
‐‐
‐‐
‐‐
‐‐
‐‐
One
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
One
Two
One
Two
One
Two
Two
Incomplete
One
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐
‐‐

Taxon
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. limnetes
Ny. limnetes
Ny. limnetes
Ny. limnetes
Ny. waylandi
Ny. waylandi
Ny. waylandi
Ny. waylandi
Ny. waylandi
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. jaegeri
Ny. limnetes
Ny. limnetes
Ny. limnetes
Ny. waylandi
Ny. waylandi
Ny. waylandi
Ny. waylandi
Ny. waylandi
S. devauxi

DISCUSSION
into «Earlier Kaiso» and «Later Kaiso» lots.
Bishop’s collections, which had better
geographic control, indicated that there were
late Miocene to Pliocene deposits in the south
of the peninsula in the vicinity of Nyaweiga,
and Plio-Pleistocene strata in the north, close to
Kaiso Village (Pickford et al. 1993).

It is known that Wayland’s fossil
collectors roamed widely over the Kaiso
Peninsula (Pickford et al. 1993). His collection
contains fossils from a broad range of deposits
spanning the Late Miocene to Recent. Cooke &
Coryndon (1970) were the first to reach this
conclusion when they subdivided the collection
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two different categories of information –
preservation characters (which in the region are
linked to the deposits from which the fossils are
collected, thereby providing stratigraphic
information which could refute the hypothesis)
and the overall composition of the entire suid
fauna from the region which comprised over
600 teeth, of which ca 500 are of tetraconodonts
compared to slightly more than 25 of suines,
and ca 75 specimens which are too poorly
preserved to identify confidently or which
consist of post-cranial elements. The tests did
not weaken the hypothesis, but instead they lend
support to it.
Thus, from a statistical point of view,
the holotype of Sus limnetes has a higher chance
of being a tetraconodont than a suine, although
this does not play a role in the identification of
the specimen which is based solely on its
morphological and metric characters.
No suines have been found in the earlier
interval of the Kaiso Peninsula stratigraphic
column, corresponding to what Cooke &
Coryndon (1970) called the «Earlier Kaiso». In
contrast the mid-Pliocene to Holocene
sediments of the Albertine Rift have yielded
scarce remains of suines such as Hylochoerus
meinertzhageni,
Potamochoerus
porcus,
Phacochoerus sp., Metridiochoerus andrewsi
and Kolpochoerus majus, with the possibility
that a few of the poorly preserved teeth could
belong to Kolpochoerus heseloni or
Kolpochoerus olduvaiensis (Pickford, 1994)
These younger deposits were called the «Later
Kaiso» by Cooke & Coryndon (1970).
In the Kaiso Peninsula, the fluviolacustrine deposits exposed at the surface range
in age from ca 7 Ma in the south to midPleistocene in the north (Pickford et al. 1992,
1993, 1994) all overlain by a series of recent
alluvial deposits. The southern sediment
outcrops mapped as the Nkondo and Warwire
formations yield mammalian fossils with
characteristic preservation characters including
medium- to dark brown to bronzy green
colouration of the teeth, whereas the late
Pliocene to Pleistocene sediments in the vicinity
of Kaiso Village in the north of the peninsula,
yield teeth which are pale yellowish brown to
light brown or off-white (Pickford, 1994). The
dark brown to bronzy green colouration of the
holotype of Sus limnetes accords with the
preservation characters of material from the
Nkondo Formation, and is markedly different
from the colours of specimens found close to

A few features such as the presence of
two «medians» between the second loph and the
hypoconule in the M3/s of suids have on
occasion (Cooke, 1997) been taken to
distinguish the holotype of Sus limnetes from its
counterparts in Nyanzachoerus and to approach
it to Suinae (Mesochoerus and its senior
synonym Kolpochoerus) but study of
nyanzachoerine fossils from Uganda (Pickford,
1994; this paper), Chad (Boisserie et al. 2014),
South Africa (Cooke & Hendey, 1992) and
Ethiopia (Haile-Selassie, 2009; Kullmer et al.
2008) reveal that some specimens of
Nyanzachoerus possess the same morphology,
it being part of the normal variation within the
taxon. Furthermore, some species of
Kolpochoerus possess only a single «median»
between the second loph of the M3/ and the
talon, including K. majus from Asbole, Ethiopia
(Geraads et al. 2004).
Species of Sivachoerus in contrast,
seem to be relatively constant in the presence of
a single «median» between the second loph and
the hypoconule of the M3/s as in the supposed
paratype (M3/ in a maxilla fragment) of
Nyanzachoerus kanamensis, herein identified as
Sivachoerus syrticus.
Re-examination of the holotype upper
third molar of the species Sus limnetes
Hopwood (1926) reveals that it is close in
morphology to specimens of Nyanzachoerus
waylandi from the Albertine Rift Valley,
Uganda, although it is slightly larger than them.
Metrically, the holotype of limnetes falls into
the range of variation of Nyanzachoerus
kanamensis Leakey (1958). The same sequence
of late Miocene to basal Pliocene deposits
(Nkondo Formation; Pickford et al. 1992, 1993)
that yielded specimens of Ny. waylandi also
yielded other suid materials (upper and lower
cheek teeth) that, on the basis of their
morphology and dimensions, are attributable to
Ny. kanamensis. The commonest suid from this
sedimentary sequence is Nyanzachoerus
jaegeri, which is a much larger species. In
addition there are rare remains of Sivachoerus
syrticus and Gerontochoerus euilus. The
available morphometric data thus indicates that
the holotype of Sus limnetes belongs to the same
species as the holotype of Nyanzachoerus
kanamensis.
Because of the taxonomic and
systematic implications of the attribution of the
holotype of Sus limnetes to the genus
Nyanzachoerus, the hypothesis was tested using
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tetraconodonts. After 4 Ma, the tetraconodonts
diminished in diversity but persisted for a while
eventually disappearing when Gerontochoerus
euilus went extinct locally; the last local record
of the species in the Kaiso Peninsula being from
deposits aged ca 3.5 Ma (Pickford, 1994,
2013b). From ca 3 Ma until recent times, the
only suids recorded from the Albertine region
consist of members of the subfamily Suinae.
Elsewhere in East Africa, two (or three) species
of the tetraconodont genus Gerontochoerus
survived into the Pleistocene, the latest records
being from the upper parts of the Burgi
Member, East Turkana, equivalent to Olduvai
Bed I and Omo Member G (Harris & White,
1979; Van der Made, 1999; Cooke, 2007). G.
euilus (= G. clarki) survived until ca 2.2 Ma,
and G. scotti (= G. harrisi) until ca 1.8-1.7 Ma
(Cooke, 2007).

Kaiso Village. The preservation characters of
the holotype of Sus limnetes thus accord with its
identification as a tetraconodont because this is
the only subfamily of suids known to occur in
the lower parts of the Kaiso Peninsula
sedimentary succession. This observation does
not play a role in the identification of the
holotype tooth, which is based solely on its
morphological and metric characters, but it does
not contradict its attribution to this subfamily of
suids, whereas, if the fossil were pale yellowish
or light brown, questions would need to be
posed.
The Kaiso Peninsula sedimentary
succession records a significant faunal change
about 4.5-4.0 Ma, during which the first
members of the subfamily Suinae appeared in
the region which, concerning the family Suidae,
had previously been populated exclusively by

DISCUSSION ABOUT KOLPOCHOERUS PHACOCHOEROIDES (THOMAS, 1884)
Although the main thrust of the present
paper is focussed on resolving the
nomenclatural status of the species ‘Sus’
limnetes, the attribution of this species to
Nyanzachoerus carries implications for the
nomenclature of suine fossils that have
previously been attributed to it, as was pointed
out by Pickford (1994), Cooke (1997) and Van
der Made (1999). It is thus pertinent to discuss
some aspects of these implications.
Pickford (1994) suggested that some of
the Omo and East Turkana suid fossils variably
attributed at the time to Mesochoerus limnetes
or Kolpochoerus limnetes (see above) should be
identified as Kolpochoerus phacochoeroides,
the senior name for kolpochoeres within the size
range of the type material of ‘Sus’
phacochoeroides Thomas, 1884, ‘Mesochoerus’ heseloni Leakey, 1943, and
Omochoerus pachygnathus Arambourg, 1943.
Larger specimens from East Africa agree in
dimensions with Kolpochoerus grabhami
(Hopwood, 1929), Kolpochoerus paiceae
(Broom, 1931), Kolpochoerus sinuosus Van
Hoepen & Van Hoepen, 1932, Mesochoerus
olduvaiensis Leakey, 1942, and Kolpochoerus
lategani (Singer & Keen, 1955).
Cooke (1997) responded to Pickford’s
(1994) suggestion, and concluded that the East
African kolpochoere material does not belong to
K. phacochoeroides, but to K. heseloni, citing
not only some morphological characters, but

also referring to the generally smaller
dimensions of the North African specimens
attributed to Kolpochoerus phacochoeroides,
citing the work of Geraads (1993). Some
authors have accepted Cooke’s (1997) position,
but usually without discussing the details
(Martinez-Navarro et al. 2004).
Three points arise from Cooke’s (1997)
discussion. The first is that the supposed
morphological features that were taken to
differentiate between the North African and
East African samples (such as the depth of the
posterior fovea in the P4/) are variable within
species, and all the supposedly distinguishing
features can be observed in fossils from both
areas. The second point is that Cooke (1997,
figs 3, 4) included specimens in his hypodigm
of K. heseloni that are appreciably larger than
the holotype, and this gave the impression that
the East African species was larger than the
North African one. Thirdly, Cooke (1997)
appears to have been unaware that Geraads
(1993) measured the teeth from Ahl-alOughlam at cervix as recommended by Harris
& White (1979) whereas his own measurements
were generally maximal length and breadth.
Measurement by the present author of the
material from Ahl-al-Oughlam taken in the
same way as done by Cooke, results in less of a
difference in bivariate plots of the eastern and
northern African fossils (Fig. 22).
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Figure 22. Bivariate (length – breadth) plots of upper and lower third molars of Kolpochoerus. K. phacochoeroides
from Ahl-al-Oughlam (red and blue dots within the grey ovals – author’s own measurements), Aïn el Bey (red
star, holotype of K. phacochoeroides). East African fossils included in the analysis are the holotype of
Mesochoerus heseloni (h), an upper third molar from Shungura described by Leakey (1943) (x), the holotype of
Omochoerus pachygnathus (p) plus four upper third molars (a) attributed to the same species by Arambourg
(1943). Also shown are the holotypes (in the order of their naming) of K. grabhami (g: m/3), K. paiceae (w: m/3),
K. sinuosus (s: M3/), K. olduvaiensis (t: m/3), K. maroccanus (m: M3/), K. lategani (e: M3/s and m/3s), K. mukirii
(k: m/3), K. intermedius (i: M3/), K. dubius (d: M3/, only the length can be estimated) and K. evronensis (v: m/3).
Four outliers from Ahl-al-Oughlam (+ sign) suggest that the locality likely contains a second species equivalent
in dimensions to K. grabhami, K. sinuosus, K. olduvaiensis¸ K. intermedius and K. evronensis.

limnetes. Out of these 14 species names, the one
with priority is phacochoeroides Thomas, 1884,
which is the name to be retained for the group,
its type material being typically suine. In
contrast, subsequent discoveries have revealed
that ‘Sus’ limnetes and ‘Sus’ waylandi are
tetraconodonts (Pickford, 1989, 1994) and must
therefore be removed from the genus
Kolpochoerus. All the other species listed in
Mesochoerus by Harris & White (1979) are
Suinae, for which the senior genus name is
Kolpochoerus Van Hoepen & Van Hoepen,
1932 (= Mesochoerus Shaw & Cooke, 1941).
The ‘lumping’ of all these suid fossils
into a single species has been criticised, even by
the authors themselves (Harris et al. 1988).
Cooke (2005) recognised two valid taxa within
this list of names (K. heseloni and K.
olduvaiensis) which were joined by two smaller
species K. afarensis and K. majus. Recent
authors who investigated the relationships
between these African suines and those from
Eurasia are Pickford (2012), Pickford & Obada
(2016), Gallai (2006, 2007) and Cherin et al.
(2020). The first three authors postulated that
the kolpochoeres had their origin in the genus
Dasychoerus which dispersed to Africa from
Eurasia during the basal Pliocene (Dasychoerus

The inference drawn from the
morphometric comparisons is that the holotypes
of Kolpochoerus heseloni and Kolpochoerus
pachygnathus fall within, or so close to, the
range of metric variation of the North African
species Kolpochoerus phacochoeroides, that
both of them should be considered junior
synonyms of K. phacochoeroides. In contrast,
the holotypes of K. grabhami, K. paiceae, K.
sinuousus, K. olduvaiensis, K. lategani, K.
intermedius and K. evronensis, belong to one or
more significantly larger species, as do a few
specimens from Ahl-al-Oughlam (Fig. 22). The
senior name among these seven larger «species»
is K. grabhami (Hopwood, 1929) from Kosti,
Sudan, the holotype of which is a lower third
molar lacking parts of the first lophid.
Harris & White (1979) were of the
opinion that Sus phacochoeroides, Sus limnetes,
Hylochoerus grabhami, Notochoerus paiceae,
Kolpochoerus
sinuousus,
Mesochoerus
olduvaiensis, Omochoerus pachgynathus,
Mesochoerus hesloni (sic) Omochoerus
maroccanus, Mesochoerus lategani, Promesochoerus mukiri, Ectapotamochoerus (sic)
dubius, Potamochoerus intermedius and Sus
waylandi, were all representatives of the same
species which they called Mesochoerus
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the medium-sized to large forms that he
attributed to Kolpochoerus, Souron (2012)
retained only limnetes and paiceae, the former
herein included in Nyanzachoerus, and the latter
potentially being a junior synonym of
grabhami. The other five species that he
recognised are, from small to large : K. cookei,
K. deheinzelini, K. afarensis, K. millensis, K. sp.
nov. Matabaietu form (subsequently named K.
phillipi Souron et al. 2015) and K. majus.
Pickford & Obada (2016) were of the
opinion that K. cookei and K. deheinzelini
belong to the genus Dasychoerus, a basal
Pliocene immigrant to Africa from Eurasia
(Dasychoerus natrunensis Pickford, 2012, ca
5.5 Ma, and Dasychoerus arvernensis (Croizet
& Jobert, 1828) (= K. deheinzelini ca 5.3 to 3.8
Ma, Brunet & White, 2001)) a lineage that
subsequently gave rise to the genus
Kolpochoerus of which the earliest recognised
species is K. afarensis, which ranged in age
from ca 4.4 Ma (Brunet & White, 2001) to ca
2.7 Ma (Cooke, 2007). Species of the genus thar
are larger than K. afarensis survived in East
Africa from ca 2.7 Ma to ca 1.2 Ma (Cooke,
2007). In the Maghreb, K. phacochoeroides is
considered to date from ca 2.4 Ma (Geraads,
1993) and, as such, it was contemporaneous
(and thus likely to be conspecific) with the East
African material attributed to K. heseloni by
Cooke (2007).

natrunensis, Dasychoerus arvernensis) with the
possibility that during the late Pliocene, the
species Dasychoerus strozzii or a closely related
form may have dispersed from Eurasia to Africa
(it has been recorded from the Arabian
Peninsula, Geraads et al. 1986, on the basis of
material which is similar in dimensions and
morphology to Kolpochoerus majus). Further
research is required to throw light on the
relationships between Dasychoerus strozzii (ca
2.5-1.8 and 1.2-1.0 Ma, Cherin et al. 2020) and
African suines attributed to the Kolpochoerus
phillipi (ca 2.7 Ma) + Kolpochoerus majus (ca
2.5-0.7 Ma) clade. Cherin et al. (2020) did not
accept the validity of the genus Dasychoerus,
and therefore classified the Plio-Pleistocene
Eurasian suids (arvernensis, strozzii, lydekkeri,
brachygnathus, macrognathus) and the extant
Far East taxon (verrucosus) in the genus Sus,
despite the major mophological differences
(lower canine section, mandibular robusticity,
elongation of third molars, molar enamel
thickness etc.) that all these taxa have that
distinguish them from the type species, Sus
scrofa.
Souron (2012) recognised a total of
seven species within the genus Kolpochoerus,
from which he excluded the two North African
species phacochoeroides and maroccanus,
because he considered that they belong to the
Metridiochoerus-Phacochoerus clade. Among

CONCLUSIONS
(1994), and that its subgeneric affinities lie with
the species Nyanzachoerus kanamensis Leakey
(1958). The latter species was defined on the
basis of a mandible from Kanam West (ca 6 Ma,
Western Kenya, Pickford, 1987; Pickford et al.
1993). Thus, it is concluded that Nyanzachoerus
limnetes (Hopwood, 1926) is the senior name
for the species, Nyanzachoerus kanamensis
being a junior synonym of it. Under the
circumstances the species epithet limnetes is
inappropriate for the suine genus Kolpochoerus.
With the exception of the holotype, the East
African suid specimens commonly attributed to
Kolpochoerus limnetes are more correctly
referred to the species Kolpochoerus
phacochoeroides
(Thomas,
1884)
(=
Mesochoerus heseloni Leakey, 1943; =
Omochoerus pachygnathus Arambourg, 1943).
Finally, it is concluded that the species
Kolpochoerus phacochoeroides, defined on the
basis of fossils from the Maghreb, does occur in

Detailed examination of the holotype of
Sus limnetes reveals that from morphological
and metric points of view, it is closest to the
species Nyanzachoerus kanamensis, a tetraconodont suid that is common in latest Miocene
to mid-Pliocene deposits of East Africa
(Pickford, 1987; Cooke, 1997; Bishop, 2010).
The brachyodonty of the holotype M3/ (Cooke
& Coryndon, 1970; Cooke, 1997) indicates that
it is a primitive member of the Tetraconodontinae, but it is not as low-crowned as the
molars of Sivachoerus syrticus (= Sivachoerus
tulotos), another late Miocene tetracondont
which is widespread in Africa (Kenya, Uganda,
Chad, Libya, Egypt, Arabian Peninsula) which
is itself closely related to Sivachoerus prior
Pilgrim, 1926, from the Indian Subcontinent.
The outcome of the present
investigation is that the holotype of Sus limnetes
Hopwood (1926) belongs to the genus
Nyanzachoerus, as was evoked by Pickford
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grabhami (Hopwood, 1929), Kolpochoerus
paiceae (Broom, 1931), Kolpochoerus sinuosus
Van Hoepen & Van Hoepen, 1932,
Kolpochoerus olduvaiensis (Leakey, 1942),
Kolpochoerus lategani (Singer & Keen, 1955)
and Kolpochoerus evronensis (Haas, 1970)
among others.

East Africa at Shungura, Omo, Ethiopia, and in
other penecontemporaneous deposits east and
west of Lake Turkana, Kenya, where some of
the material has previously been attributed to
Kolpochoerus heseloni (= Omochoerus pachygnathus). Larger specimens of the same genus
have been variably identified as Kolpochoerus
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