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4
The phylogeny of the Cercopithecoidea

COLIN P. GROVES

Introduction

Itis time for a fresh look at the phylogeny of the Old World monkeys. There
have been recent attempts to analyse the group by molecular or chromoso-
mal means, and it is time that “traditional” methods of analysis caught up,
holding-out the prospect of new macroscopic diagnostic tools. The purpose
of this chapter is to examine Cercopithecoid phylogeny by cladistic analy-
sis, using primarily skull characters, but including other sources of evidence
where these are available. The results should be regarded as preliminary, in
that characters were taken from the literature and tested on specimens,
rather than new characters being sought. However, a few new insights have
emerged.

Traditionally, the Cercopithecoidea have been contained within a single
family, Cercopithecidae, with two subfamilies, Colobinae and
Cercopithecinae. The work of Benefit (1993) has established a second
family, Victoriapithecidae, to include plesiomorphic earty Miocene fossils.
The Victoriapithecidae will not be further considered in the present review,
which is concerned with reconstructing the phylogeny of extant cercopithe-
coids and their immediate fossil relatives.

Hill (1966, and elsewhere) supported upgrading the two extant subfami-
lies to family level. The differences are not extreme, but highly characteris-
tic; adopting full family status for them would give more taxonomic
flexibility within each to recognise fine degrees of relationship among
genera (Groves,1989). It is clear that the two form a clade with respect to
the Victoriapithecidae. It has been argued (Groves 1989) that a plesiomor-
phic fossil group should not have a new, higher category erected for it, but
should be given the same rank as the highest-level living taxa, or (if of
limited taxonomic diversity) classed as a plesion. In this way, classifications
have a chance to remain tolerably stable and not be upset every time a new,
more divergent fossil is discovered.
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Within the Cercopithecinae (= Cercopithecidae of Hill and Groves), it is
usual to recognize two divisions (generally ranked as tribes), the
Cercopithecini and the Papionini, although some genera may sit uneasily
within either of these groups — for example, Theropithecus and Miopithecus,
according to Jolly (1966), or Macaca, according to Groves (1989). Within
the Colobinae (= Colobidae of Hill and Groves), there is not even this
degree of consensus. Strasser and Delson (1987) divide them (as
Colobinae) geographically, and at no more than subtribal level, whereas
Groves (1989) splits Nasalis from the rest, recognizing the division at the
level of subfamily.

It is evident that little can be taken for granted in Cercopithecoid taxon-
omy. In what follows, therefore, the following usages will be maintained:
Cercopithecidae, the “omnivore” Old World monkeys, ie the
Cercopithecoidea exclusive of the Colobidae and Victoriapithecidae, ver-
nacular: cercopithecids; Cercopithecinae, the Cercopithecus/Erythrocebus
group (usually given tribal rank as Cercopithecini), vernacular: cercopithe-
cines; Papioninae, the Papio/ Cercocebus group (usually given tribal rank as
Papionini), vernacular: papionines.

The cercopithecid/colobid split

The Colobidae are clearly monophyletic; they have a complex, and evi-
dently highly derived, stomach morphology, including a fermentation
chamber and a reticular groove. The Cercopithecidae lack all trace of this;
their soft tissue specialization is the possession of cheek pouches (Murray,
1972). Skeletal differences are harder to find.

One skeletal difference that is traditionally cited is the position of the lac-
rimal fossa within the lacrimal bone or across the lacrimo-maxillary suture
(Strasser and Delson, 1987). This difference simply does not hold, being
polymorphic even within species in both families (Benefit and McCrossin,
1993).

Another commonly cited difference is the greater interorbital width of
the Colobidae, which Verheyen (1962) expressed as a percentage of
glabella-prosthion length. There is, however, considerable overlap between
the two families — the cercopithecid range is 7.3-16.8 and the colobid range
is 13.0-33.0. Nasalis has the lowest index among the Colobidae, and some
Cercopithecus species and Macaca sylvanus have particularly high indices
among the Cercopithecidae; these account for the overlap.

The listing of cranial differences among the Cercopithecoidea by Olivier
et al. (1955) is very instructive — there is as much difference between

Phylogeny of the Cercopithecoidea 79

Cercopithecus, Macaca and Papio as there is between these three and the
Colobidae. Among the characters listed by these authors, a supraorbital
notch does not occur in the Colobidae and usually does occur in the
Cercopithecidae, but in a few individuals (especially of Cercopithecus,
where it may be a polymorphism) it is absent. The lower margin of the
orbit is said to be at or above the level of the upper margin of the pyriform
aperture in Cercopithecidae, below it in Colobidae. However, Nasalis, not
considered by Olivier er al. (1955), sorts with the Cercopithecidae in this
indicator of facial elongation {Vogel, 1966). There is said to be only one
mental foramen on each side in Colobidae, more than one in
Cercopithecidae, but this is subject to variation. According to Ravosa and
Shea (1994), the colobid skull tends to be more airorhynch (the probable
derived condition) than the cercopithecid skull, although individual
ranges overlap. The similarities of Nasalis to the Cercopithecidae seem
best explained as primitive retentions (Groves unpub. data), though the
skull is airorhynch in the typically colobid fashion (Ravosa and Shea,
1994),

The dentition is diagnostic. The molar cusps are much higher and
sharper in Colobidae, the indicators of bilophodonty (mid-tooth waisting,
transverse cresting) are better developed, and molar trigonids are shorter in
Colobidae. The anterior lower premolar is much less sectorial in
Colobidae; this is rather difficult to quantify, as the width:length index
overlaps between the two families (Delson, 1975).

Stephan ez al. (1988) report different values of the encephalization index
(on the Tenrecinae baseline): in Colobidae, 5.78-7.19; in Cercopithecidae,
7.39-11.2. This would appear to be a readily quantifiable difference, with
no overlaps between the two families. The Cercopithecidae appear to show
a derived condition, but caution must be exercised in interpreting this as
evidence for their monophyly, since the Hominoidea and some Platyrrhini
show high indices in parallel.

Strasser (1988, 1994) has documented differences in pedal morphology
between the two families. These relate to the paraxonic condition of the
Colobidae and the mostly mesaxonic condition of the Cercopithecidae.
The situation is more complex than this, and both families are evidently
derived in opposite directions, although many of the features of the
Cercopithecidae are similar to those of the Hominoidea, and so perhaps
primitive,

In summary, the monophyly of Colobidae seems unquestionable, while a
question mark must hang over that of Cercopithecidae, although it does
seem probable. In this study, it will be assumed that the Cercopithecidae are
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monophyletic with respect to the Colobidae. For reasons given above, it is
convenient to recognise the two divisions at family level.

Divisions within the Colobidae

Phylogeny within the Colobidae is analysed by Groves (unpub. data), using
characters of the skull, postcranial skeleton, dentition, soft anatomy and
external appearance. The provisional scheme of Strasser and Delson
(1987), dividing an African subtribe Colobina from an (admittedly plesio-
morphic) Asian subtribe Presbytina, is not supported. Instead, a monophy-
letic short-faced clade emerges, contrasted with the long-faced Nasalis,
Dolichopithecus and Libypithecus (which do not, or not certainly, together
form a monophyletic group). The African fossil genera Paracolobus and
Rhinocolobus cluster together, but their association with the main short-
faced clade is insecure. :

Within the short-faced clade, the African genera Colobus and Procolobus
(including Piliocolobus) cluster together, and are joined by the poorly
known fossil genus Microcolobus. There is a non-African clade consisting
of Pygathrix, Rhinopithecus and the late Miocene fossil Mesopithecus (in
agreement with Jablonski and Peng, 1993). The other genera — Presbytis,
Semnopithecus, Trachypithecus and the fossil African Cercopithecoides —do
not group consistently with any other clade or with each other. The mono-
phyly of Trachypithecus is itself so far unverified, and ideally a new analysis
should be undertaken in which this genus is split into its component parts,
but the datasets for different species are incomplete and in some cases
overlap little.

On this basis, the taxonomy of the Colobidae would be as follows:

Plesion Dolichopithecus

Plesion Libypithecus

Subfamily Nasalinae
Nasalis

Subfamily Colobinae
Incertae cedis: Presbytis
Trachypithecus
Semnopithecus
Cercopithecoides
Tribe Rhinopithecini
Pygathrix
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Rhinopithecus
Mesopithecus
Tribe Colobini
Colobus
Procolobus
Microcolobus

Divisions within the Cercopithecidae
The questions to be asked in the Cercopithecidae are:

* What is the status of Allenopithecus and Miopithecus? Do they truly
belong in the Cercopithecus group, or might they be part of the
Papionine clade, as tentatively proposed by Groves (1989) in the case of
Allenopithecus? Alternatively, might they (or one of them) even be a
sister group to Cercopithecus plus Papionines?

* Is Macaca monophyletic?

* Is Macaca, or one or more of its constituents, part of the Papionine
clade, or does it occupy some other position in the phylogeny?

* Does Mandrillus form a monophyletic group with Papio, as usually
envisaged, or is it related to Cercocebus?

* Does Theropithecus form a monophyletic group with Pupio?

* Is Cercopithecus aethiops closer to Erythrocebus than it is to other
species of Cercopithecus, and does it therefore warrant its own genus
name?

The questioning of some assumptions about the Cercopithecidac is nec-
essary because they have never been properly tested. The reasons for sus-
pecting that testing is in order will now be discussed.

The position of Allenopithecus and Miopithecus
Verheyen (1962) regarded Allenopithecus as a subgenus of Cercopithecus,
but drew attention to its numerous distinctive cranial characters (he
regarded Erythrocebus in the same way). On the other hand, he found
nothing especially distinctive about the skull of A, lopithecus, so did not rec-
ognize it at even subgeneric leve] in Cercopithecus.

Jolly (1966) first drew attention to the fact that the talapoin, unlike
other members of Verheyen's subgenus Cercopithecus, has periodic sexual
swellings in the female. He not only resurrected the genus Miopithecus for
it, but even placed it incertae cedis among the Cercopithecinae
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(= Cercopithecidae of the present study). His decision reflects uncertainty
whether this character state links it to the Papioninae (his Cercocebini) or
was acquired in parallel (as it presumably has been in certain colobids, and
indeed in the chimpanzee).

Hill (1966) found that Allenopithecus is also highly distinctive and recog-
nized it as a full genus. He noted that it has sexual swellings in the female, as
in Miopithecus, and cited its general macaque-like body build and the form
of its molar teeth. In the terminology of Delson (1975), it has molar flare
and is the only member of the Cercopithecus group to do so.

Groves (1978) listed some characters distinguishing the Cercopithecus-like
and baboon-like groups, and later (1989), revising his assessment of pola-
rities somewhat, even proposed that Allenopithecus might be a Papionine.

The question of macaque monophyly

The genus Macaca is very hard to define. These are nondescript brown
monkeys (even then, some of them are black!), lacking the defining features
of other Old World monkey genera, such as maxillary and mandibular
fossae or excessive facial elongation. Some have periodic sexual swellings,
others do not; some have shortened tails, others do not; some have hypoco-
nulids on the posterior lower molars, others do not. A number of fossils are
placed in Macaca, but by virtue of lacking any of the derived states of other
genera, not by possession of any distinctive features of the genus itself,

One species seems especially different from the rest — Macaca sylvanus.
The only non-Asian species, it resembles the baboon-group in having a
degree of molar flare, and ischial callosities that consistently fuse across the
midline in the male. The possibility that these are genuine synapomorphies
with the baboon-group needs to be tested.

Ideally, the monophyly of the other species should be investigated as
well. But the cranio-dental differences between the recognised species are
still in need of definition, and the possibility that some of the recognised
species-groups might not be monophyletic units makes it very hard to know
what operational taxonomic units to test. Under these circumstances, I
have chosen to test only Macaca sylvanus and M. nemestrina, using the
latter as proxy for “the typical macaque”.

The phyletic position of the macaques

Laying M. sylvanus aside for the moment, the relationships of macaques in
general are quite unclear. They are commonly included in the Papionine
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group, but whether this is valid depends on the polarity of the character
states defining the latter — hypoconulids, sexual swellings, molar flare, and
the like. These questions about the macaques raise further questions about
the status of the otherwise apparently well-defined Papionine group as a
whole.

The relationships of Mandrillus

Szalay and Delson (1979) put the mandrills in Papio, but other authors have
raised questions about whether they and the true baboons really are sister
taxa. Dutrillaux er al. (1980) and Stanyon er al (1988) report that
Mandrillus shares with Cercocebus (sensu stricto, i.e. not including
Lophocebus) a complex reorganization of chromosome 10, and extra
heterochromatin on chromosome 12, which Papio does not share. Disotell
et al. (1992) found that mtDNA relationships of Mandrillus are with
Cercocebus, rather than Papio. Groves (1978), in differentiating Lophocebus
from Cercocebus, took the relationship of Mandrillus and Papio for
granted, so the distribution of skull characters has not yet been investi-
gated.

The velationships of Theropithecus

Jolly (1966) separated Theropithecus at tribal level, as Theropithecini (to be
equal with Cercopithecini and “Cercocebini” (correctly Papionini)).
Palaeontologists find no difficulty in identifying the molar teeth of
Theropithecus, and in tracing them back into the Pliocene (Jablonski,
1993). There would seem to be considerable time depth to the separation of
Theropithecus from its nearest relatives. Geneticists insist on a close rela-
tionship between Theropithecus and Papio (Disotell et al. 1992), which is
not inconsistent with the fossil data (Cronin and Meikle, 1979).

The morphological and genetic findings are not necessarily in conflict.
Papio and Theropithecus could be sister taxa, yet have separated in the
Pliocene. It is necessary to test whether they are sister taxa or whether some
other genus is closer to one or other.

The relationships of Cercopithecus aethiops
Groves (1989), largely on the basis of the cranial studies of Verheyen
(1962), using many of the characters listed below, raised the possibility that
Cercopithecus aethiops might be more closely related to Erythrocebus patas






