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Introduction
Species are the common primary ‘currency’ used in biodiversity conservation
planning. Regions and ecosystems are often prioritised for conservation action
based on measures of species richness and endemism (e.g. Myers et al., 2000;
Olson and Dinerstein, 2002), and species judged to be in danger of extinction
are usually given special attention (e.g. with focused conservation action plans
produced by the International Union for Conservation of Nature’s Species
Survival Commission (IUCN SSC); see www.iucn.org/about/work/programmes/
species/publications/species_actions_plans/). Such species-based thinking is
quite understandable. From long before there was any science of biology or
taxonomy, people around the world have recognised sets of similar organisms as
distinct entities (and given names to these sets); this ‘natural’ species concept
provided the basis for the work of Linnaeus and those who have followed him.
With or without scientific classification, people would recognise horses as
different from asses and lions as different from tigers, and factor this recognition
into their world view and decision making. When science is brought fully into
play in conservation planning, however, a species-based approach can lead to
serious difficulties in determining conservation priorities in those cases where a
group of organisms has a poorly resolved or unstable species-level classification.
Difficulties arise both in establishing relative conservation priorities within
that group, and in relation to other groups. Unstable classification also creates
problems for communicating information to policy-makers and managers who
may have little knowledge of taxonomy.
Among primates, the taxonomy of Africa’s red colobus monkeys has been
particularly unstable and contentious. A great number of different classifications
have been published in the last 45 years, recognising between one and 16
species. Several of these different classifications have been produced by Colin
Groves, who has long been interested in this group of monkeys (e.g. Groves,
1989, 2001, 2007). Groves’ classificatory changes have been influenced not
only by new research findings, but also by his move from using the Biological
Species Concept (BSC) as the basis of taxonomic analysis to the Phylogenetic
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Species Concept (PSC). The frequent, and often quite radical, changes in red
colobus classifications have led to confusion both among field workers studying
behaviour and undertaking surveys, and in conservation assessments published
by national and international organisations. This has been particularly
problematic because red colobus monkeys are among the most endangered
primates in Africa with numerous populations in danger of extinction due to
hunting or habitat modification by humans (Oates, 1996). With no consensus
on their classification and on which forms are particularly distinct, it has been
difficult to designate conservation priorities for this group of primates.
In this chapter we consider some of the causes and consequences of this example of
taxonomic instability. For instance, could particular colobus populations, such as
the Critically Endangered Tana River red colobus of Kenya and the probably recently
extinct Miss Waldron’s red colobus of West Africa, have suffered from a lack of
sufficient conservation attention in part through their ambiguous distinctiveness?
And could the use of different classifications have influenced the relative priority
given to different regions of Africa for primate conservation? Finally, using the red
colobus example, we consider what taxonomic practices might most beneficially
be applied to conservation without a loss of scientific integrity.

Systematics theory and background
While no evolutionary biologist would debate the importance of the species
concept in the development of evolutionary theory, there has been a lack of
consensus on how a species should be defined (Frankham et al., 2012). This is
one of the reasons why red colobus monkeys have been so difficult to classify.
In fact, the taxonomic issues within this group are related to a larger theoretical
debate that dominated the field of systematics in the latter half of the twentieth
century. A comprehensive review of the history of this debate is beyond the
scope of this chapter, but it is worthwhile highlighting some aspects of the
debate particularly relevant to the problem we are discussing here.
A major theoretical divide has arisen between the two approaches that have
come to be known as Evolutionary Systematics and Phylogenetic Systematics.
The former is rooted in the union of evolutionary theory and population
genetics that occurred in the 1940s, now known as ‘The Modern Synthesis’
(Huxley, 1942), while the latter finds its origins in the cladistic approach
advocated by Willi Hennig in his book Phylogenetic Systematics, which was
translated into English in 1966. One of the major differences between these two
taxonomic schools has been in how they have viewed species. Those following
Evolutionary Systematics have typically used process-based species concepts
(i.e. considering the process leading to population divergence), while those who
have supported Phylogenetic Systematics have generally employed pattern322
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based species concepts (i.e. the patterns resulting from divergence). The bestknown process-based species concept is the biological species concept (BSC),
and the most commonly cited pattern-based concept is the phylogenetic species
concept (PSC).
Usually credited to Mayr (1942), the BSC only applies to sexually reproducing
organisms and defines species as ‘groups of interbreeding natural populations
that are reproductively isolated from other such groups’ (Mayr, 1996: 264). Some
authors (e.g. Bock, 2004; Coyne and Orr, 2004) have elaborated on this definition
to allow for limited gene flow between two species as long as their respective
gene pools are protected from one another. Several other species concepts have
been formulated as modifications to the BSC, but it has been argued that many
of these are redundant (e.g. Evolutionary Species, Mate Recognition Species;
Szalay, 1993; Mayr, 1996). In regard to the PSC, Cracraft’s (1983) definition is
the most commonly accepted: ‘the smallest diagnosable cluster of individual
organisms within which there is a parental pattern of ancestry and descent’. This
has been further refined to a group of populations with shared and fixed character
combinations that represent minimal units appropriate for cladistic analysis
(Davis and Nixon, 1992; Groves, 2004). In this sense, it is not so much a ‘species
concept’ but a criterion for the diagnosis of species (Mayr, 1996; Goldstein and
DeSalle, 2000). In fact, Groves (2012) states that a more appropriate name for the
PSC might have been the ‘Diagnosability Species Concept’.
Evolutionary Systematics (and thus the BSC and its derivatives) dominated
the field of systematics for decades following the Modern Synthesis. However,
the BSC has been criticised on several grounds (see Sokal and Crovello, 1970).
One of its biggest shortcomings is the difficulty it creates for species diagnosis
when populations do not overlap in distribution, precluding complete
confidence in whether or not they would interbreed if brought into contact. In
such circumstances, species status is typically given to a population when its
differences (usually morphological) from other populations exceed the amount
of variation seen within a typical species of the larger taxonomic group to
which it belongs. Species diagnosis can thus change depending on what traits
are compared and what is regarded as ‘typical variation’ within a species. This
subjectivity has led to a great deal of confusion in the classification of many
taxa, including the red colobus monkeys, as we outline below. Frustration over
this subjectivity, in combination with the rise of molecular phylogenetics, has
led to an increasing acceptance of Phylogenetic Systematics and the PSC over
the past couple of decades. No one exemplifies this paradigm shift better than
Colin Groves himself; his early classifications of red colobus monkeys (and other
taxa) were consistent with the BSC, but more recently he has fully adopted
the PSC in his classifications and has advocated for its use (Groves, 2001, 2004,
2012). Table 15.1 displays how red colobus classifications have changed over the
years, including Groves’ classifications.
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Thorington
and Groves
1970
badius
badius
badius
UN
badius
badius
badius
badius
badius
badius
badius
badius
syn foai
badius
syn. ellioti
syn. ellioti
UN
badius
kirkii
2

badius
badius
waldroni
UN
preussi
pennantii
pennantii
tholloni
rufomitratus
rufomitratus
rufomitratus
rufomitratus
rufomitratus
UN
rufomitratus
kirkii
7

Dandelot
1971
badius
badius
badius
UN
badius
badius
badius
badius
badius
badius
badius
badius
badius
UN
badius
kirkii
2

Napier
1985
badius
badius
badius
UN
pennantii
pennantii
pennantii
rufomitratus
rufomitratus
rufomitratus
rufomitratus
rufomitratus
rufomitratus
UN
gordonorum
kirkii
5

Oates
1986
badius
badius
badius
UN
preussi
pennantii
pennantii
pennantii
rufomitratus
pennantii
pennantii
pennantii
pennantii
UN
pennantii
pennantii
4

Groves
1989
badius
badius
badius
UN
badius
badius
badius
badius
badius
badius
badius
badius
badius
badius
badius
badius
1

Oates et al.
1994

Grubb et al.
2003

badius
badius
badius
pennantii
pennantii
pennantii
pennantii
?
?
?
?
?
?
foai
?
foai
syn. ellioti
?
foai
?
gordonorum gordonorum
kirkii
kirkii
9
at least 5

badius
badius
badius
pennantii
preussi
pennantii
pennantii
tholloni
rufomitratus
tephrosceles
foai
foai

Groves
2001

badius
badius
waldroni
epieni
preussi
pennantii
bouvieri
tholloni
rufomitratus
tephrosceles
oustaleti
foai
lulindicus
ellioti?*
semlikiensis
langi
parmentieri
gordonorum
kirkii
17–18

Groves
2007

Sources: Listed in table.

*Groves, 2007 lists oustaleti, langi and semlikiensis as separate species, and considers the population labeled ellioti to constitute a ‘three-way hybrid swarm’ of those three
species.

‘UN’ indicates taxon undescribed at time of publication; ‘syn.’ means ‘synonymised with’; ‘?’ means population recognised as distinct, but not allocated to a species.

Notes: Species/subspecies names of geographically distinct forms are listed in the first column, followed by each author’s species-level diagnosis in subsequent columns. Last
row shows total number of species recognised in each classification.

temminckii
badius
waldroni
epieni
preussi
pennantii
bouvieri
tholloni
rufomitratus
tephrosceles
oustaleti
foai
lulindicus
ellioti
semlikiensis
langi
parmentieri
gordonorum
kirkii
No. species
recognised

Taxon

Table 15.1: Taxonomic arrangements of red colobus forms by different authors.
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Red colobus monkey distribution and variation
Red colobus monkeys are commonly regarded as belonging to the subfamily
Colobinae of the family Cercopithecidae (Old World monkeys) and they are
closely related to the other two living African colobine groups – the olive
colobus and the black-and-white colobus. Based largely on pelage differences,
16–18 different forms of red colobus are recognised in many recent classifications
(see, e.g. Grubb et al., 2013), distributed across equatorial Africa in a primarily
allopatric manner, with the exception being a putative hybrid zone in the eastern
Democratic Republic of Congo (Figure 15.1). All populations of red colobus
have varying amounts of red, black, white, brown and grey in their pelage,
with certain forms showing considerable intra-populational variation, while
others are relatively uniform (Kingdon, 1997; Struhsaker, 2010). Red colobus
also have a complex and graded vocal system that makes it difficult to classify
their vocalisations into discrete categories, unlike the calling array of the blackand-white colobus group (Marler, 1970). Furthermore, their crania display a
clinal pattern of size and shape variation across Africa (Cardini and Elton, 2009).
These features of red colobus biology have made their classification one of the
thorniest issues in African primate taxonomy (Grubb et al., 2003).
Nearly all recently published classifications recognise the same 16–18 different
forms of red colobus, with each form regarded as either a subspecies or species;
there is thus broad agreement and stability in terms of the recognition of
different geographic populations as being taxonomically distinct. The only
major exceptions involve populations that occupy the putative hybrid zone in
Central Africa. There has been little agreement, however, regarding how many
species are present among these 16–18 taxa, and into which species each different
form should be classified (see Table 15.1). This is because most classifications of
these monkeys have attempted to diagnose species under the BSC, and because
the distinct populations are distributed allopatrically objective diagnosis of
biological species is extremely difficult, if not impossible. Furthermore, most of
the systematic work done has involved comparisons of pelage patterns, which is
problematic, given that red colobus coat colour varies at populational and even
social group levels. Other research, involving vocalisations or craniometrics,
has suffered from incomplete sampling and been confounded by the complex
patterns of variation in these monkeys. This has often led to ‘giving up’ (in the
words of Groves, 2001) and a decision to combine all of the red colobus into one
species, except sometimes for a few particularly distinct forms. Despite this,
most authors have recognised that the level of variation among the different
forms does exceed that which is typical for a single primate species under the
BSC.
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Figure 15.1: Distribution of 18 allopatric populations of red colobus
monkeys that have been given taxonomic names of subspecies or species
rank. 1, temminckii; 2, badius; 3, waldroni; 4, epieni; 5, pennantii;
6, preussi; 7, bouvieri; 8, tholloni; 9, parmientieri; 10, lulindicus;
11, foai; 12, oustaleti; 13, langi; 14, semlikiensis; 15, tephrosceles;
16, rufomitratus; 17, gordonorum; 18, kirkii. ‘H’ is a putative hybrid
population in the eastern Democratic Republic of Congo.
Source: Distribution map created by authors using published accounts of red colobus population locations.

A history of red colobus monkey classification
Before describing the contentious species-level history of red colobus monkey
classification, it is worth noting that the genus-level classification of this
group too has changed substantially over the years. Such changes have also
in part been caused by paradigm shifts in systematics and likewise may have
influenced conservation policy by introducing further confusion. Briefly,
most classifications prior to 1980 placed the red colobus monkeys with other
African colobines in the genus Colobus. Since then, they have been recognised
as (1) the subgenus Piliocolobus within the genus Procolobus, reflecting a close
relationship to the olive colobus, or (2) members of a distinct genus, Piliocolobus.
These different arrangements result from differences of opinion about what
criteria (e.g. morphological variation, genetic variation, time) should be used to
diagnose taxa above the species level; there is no current consensus as to which
is most appropriate (Goodman, 1996; Groves, 2001).
An important benchmark in the classification of primates in modern times was
the publication in 1967 of A Handbook of Living Primates by John and Prudence
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Napier. Napier and Napier followed Verheyen (1962) in recognising just two
species of red colobus monkeys, Colobus badius and C. kirkii, which they
grouped together in the subgenus Piliocolobus. In the same year, Kuhn (1967)
also followed Verheyen in separating C. kirkii of Zanzibar from C. badius as a
monotypic species, and also placed the red colobus in the subgenus Piliocolobus.
Colin Groves, in addition to his doctoral research on gorilla systematics and
ecology (Groves, 1966, 1967, 1970a), took an early interest in the systematics of
gibbons and leaf-eating monkeys, and co-authored an influential classification of
Old World monkeys with Richard Thorington (see also Groves, 1970b). For red
colobus, Thorington and Groves (1970) used the classification of Kuhn (1967),
but noted that the recognition of several species might be ‘more in line with
taxonomic practice’. In the same volume as Thorington and Groves, Rahm (1970)
recognised only one species, Colobus badius, with 14 subspecies, including C.
b. kirkii, and said that ‘no definite answer can be given from the point of view
of species and subspecies’. Not long after this, Dandelot (1971) produced a fivespecies classification of red colobus (Colobus badius, C. pennantii, C. rufomitratus,
C. tholloni and C. kirkii), noting that more extensive research would undoubtedly
lead to an increase in the number of species recognised, and suggesting C. ellioti,
C. preussi and C. waldroni as ‘potential’ species. Struhsaker (1975) analysed the
call repertoires of five different populations generally regarded as subspecies
and found C. b. preussi to have the most divergent repertoire.
Confusion continued into the 1980s. Extending his earlier analysis of
vocalisations to include additional red colobus populations, Struhsaker (1981)
identified four clusters of subspecies based on degree of vocal similarity: (1)
badius and temminckii; (2) preussi; (3) tholloni, tephrosceles and rufomitratus;
and (4) gordonorum and kirkii. Wolfheim (1983) recognised only a single species
of red colobus, while P. Napier (1985) retained the two-species arrangement (C.
badius and C. kirkii) of Kuhn and of Thorington and Groves, citing Verheyen’s
observation (1962) that kirkii had a relatively small cranial capacity. In an
IUCN SSC conservation action plan Oates (1986) – taking account of Struhsaker
(1981) – regarded the red colobus monkeys as members of a single superspecies,
Procolobus badius, provisionally containing five species: P. badius, P. pennantii,
P. rufomitratus, P. kirkii and P. gordonorum; all the forms found in the central
and eastern Congo Basin, together with tephrosceles and rufomitratus of eastern
Africa, were grouped together in P. rufomitratus. Groves (1989), however,
citing unpublished research by himself and Pierre Dandelot, moved to a fourspecies arrangement, recognising a central species (Colobus pennantii, but
which also now included C. kirkii), a species restricted to Kenya’s Tana River (C.
rufomitratus), an Upper Guinea species (C. badius), and C. preussi of Cameroon
and Nigeria (said to be ‘very distinct’).
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In a review of colobine monkey diversity in the mid-1990s, Oates and others
(1994) decided to treat all the red colobus as a single species, Procolobus
(Piliocolobus) badius, based on the lack of consensus in other classifications.
This publication did not contain any new analysis, and did not influence later
taxonomic studies, but it did influence conservation listings, as we describe
below. Kingdon (1997), by contrast, in a widely used field guide, placed the red
colobus in their own genus, Piliocolobus, and used an eight-species classification:
P. kirkii, P. gordonorum, P. rufomitratus, P. tholloni, P. oustaleti, P. pennanti [sic],
P. preussi and P. badius.
Since the year 2000, several substantially different taxonomic arrangements
of red colobus monkeys have been published, adding to the confusion. The
IUCN SSC Primate Specialist Group convened a meeting of primate biologists in
Orlando, Florida, in 2000 in an attempt to produce a taxonomic consensus that
could be used in conservation planning. This meeting, in which Colin Groves
participated, failed to reach a clear consensus on the species-level classification
of red colobus. A classification of African primates resulting from the meeting
placed the red colobus in the genus Procolobus (subgenus Piliocolobus);
it recognised five distinct species (P. badius, P. kirkii, P. gordonorum, P.
rufomitratus and P. pennantii), and left an additional 5–8 subspecies in a poorly
defined ‘central assemblage’ on which the working group recommended further
research to establish relationships (Grubb et al., 2003). This central assemblage
of populations is the same group of taxa referred to as P. rufomitratus by Oates
(1986), except that Grubb and others excluded rufomitratus itself, treating this
Tana River red colobus as a separate species. Meanwhile, Groves (2001) had
published his influential book Primate Taxonomy, which listed nine species of
red colobus, allocated to the genus Piliocolobus: P. badius, P. pennantii, P. preussi,
P. tholloni, P. foai, P. tephrosceles, P. gordonorum, P. kirkii and P. rufomitratus.
Later, Groves revised his nine-species classification to a 16-species arrangement
by additionally recognising Piliocolobus waldronae, P. epieni, P. bouvieri, P.
parmientieri, P. oustaleti, P. langi and P. semlikiensis as full species (Groves,
2007). Shortly after this, Ting (2008) presented the results of the first thorough
comparison of mitochondrial DNA in red colobus monkeys and proposed instead
a five-species arrangement within the genus Procolobus (subgenus Piliocolobus):
P. badius, P. pennantii, P. kirkii, P. rufomitratus and P. epieni.
Struhsaker (2010), paying special attention to patterns of vocal similarity and
difference, recognised seven groups of ‘taxa’ (badius and relatives, preussi,
pennantii, bouvieri, rufomitratus and relatives, gordonorum and kirkii), but was
not prepared to allocate these groups, or the populations within them, to named
species. In an appendix to Struhsaker’s book, Grubb and others (2010) listed 18
subspecies as belonging to a single species, Procolobus badius.
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In the recently published Mammals of Africa, Grubb and others (2013) ‘very
provisionally’ recognise six species: Procolobus badius, P. preussi, P. pennantii,
P. rufomitratus, P. gordonorum and P. kirkii. This is the same arrangement used
by Struhsaker (2010), except that these taxa are given species rank, and bouvieri
of the Congo Republic is included within P. pennantii.

Effects on conservation planning
One of the earliest attempts to provide an inventory of threatened species to
guide conservation planning was the publication of the Red Data Books by
IUCN’s Survival Service Commission (known since 1980 as the Species Survival
Commission). These publications began to appear in 1966 as loose-leaf datasheet
volumes giving information on rare and endangered animals which had come
to the attention of IUCN. The first Red Data Book on mammals (Simon, 1966)
included 25 species and 22 subspecies of primates judged to be rare or endangered;
among these were three red colobus monkeys, listed as Colobus badius kirkii, C.
b. rufomitratus and C. b. gordonorum. In 1978 Colobus badius preussi was added to
the list (Goodwin et al., 1978). In 1980, datasheet publications were superseded
by bound volumes, with different volumes covering different groups of taxa, and
in 1986 the Red Data Books became the Red List. Table 15.2 compares a selection
of IUCN’s threat ratings of red colobus taxa from 1978 to 2012.
Table 15.2: Selected threat status listings of red colobus taxa by IUCN.
Taxon
temminckii
badius
waldroni
epieni
preussi
pennanttii
bouvieri
tholloni
rufomitratus
tephrosceles
oustaleti
foai
lulindicus
ellioti
semlikiensis
langi
parmentieri
gordonorum
kirkii

Red Data Book 1978
–
–
–
UN
EN
–
–
–
EN
–
–
–
–
–
–
–
UN
R
R

Lee et al.1988
R
VU
EN
UN
EN
EN
EN
K
EN
VU
K
K
–
K
–
–
–
EN
EN

Red List1996
EN
–
CR
EN
EN
EN
EN
–
EN
–
–
DD
DD
–
DD
DD
DD
EN
EN

Red List2012
EN
EN
CR
CR
CR
EN
CR
NT
EN
EN
LC
–
–
–
–
–
–
EN
EN

Notes: CR = Critically Endangered; DD = Data Deficient; EN = Endangered; K = Insufficiently Known; LC
= Least Concern; NT = Not Threatened; R = Rare; UN = Undescribed; VU = Vulnerable; a dash indicates
that the taxon was not given an individual listing.
Source: Data from IUCN Red Data Books and Red Lists.
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During the 1980s two conservation assessments appeared that focused on
African primates. The IUCN SSC Primate Specialist Group’s Action Plan for
African Primate Conservation: 1986–90 (Oates, 1986) made an assessment of the
status of every African primate species. The action plan used the five-species
classification of red colobus referred to above (see Table 15.1): P. badius and P.
rufomitratus were rated as Vulnerable, P. pennantii as Endangered, and P. kirkii
and P. gordonorum as Highly Endangered. The same species-level classification
was followed by Lee and others (1988) in the Threatened Primates of Africa: The
IUCN Red Data Book. Lee and others included both species and subspecies; each
of the five species was listed as either Vulnerable (P. badius and P. rufomitratus)
or Endangered (the remaining three species), and nine subspecies were also
given attention through being regarded as of conservation concern. IUCN’s
1988 Red List also employed this five species arrangement (IUCN, 1988).
A significant change in the classification of red colobus monkeys for conservation
purposes occurred with IUCN’s 1996 Red List (IUCN, 1996). Here, all red
colobus were lumped into one species, Procolobus badius, with 14 subspecies.
The 1996 primate assessments were made by the Primate Specialist Group; Oates
and others (1994) is almost certainly the source of the classification employed.
Although several subspecies were listed as Endangered or Critically Endangered
in the 1996 Red List, the species as a whole was rated as only Near Threatened,
based on the new system of threat categories and criteria adopted by IUCN in
1994. The same one-species classification was employed in the revised edition of
the Primate Specialist Group’s African primate action plan, which appeared in
the same year (Oates, 1996).
The IUCN Red List is now published in digital form (www.iucnredlist.org). At
the time of writing, the Red List assesses the status of 13 different geographically
and taxonomically distinct forms of red colobus, including six species and 10
subspecies (IUCN, 2012). The six species are: Procolobus badius, P. gordonorum,
P. kirkii, P. pennantii, P. preussi and P. rufomitratus. This arrangement is based
in part on IUCN’s Global Mammal Assessment of 2008, for which primates were
initially assessed at a workshop in 2005; that workshop used Grubb and others
(2003) as a primary reference for classification. Grubb and others treat preussi
as a subspecies of P. pennantii, but the latest Red List elevates this taxon to
species level, following Butynski and Kingdon (2013). Of the 13 taxa on the
Red List, four are rated as Critically Endangered and seven as Endangered. The
taxa foai, lulindicus, ellioti, langi and parmentieri are not individually assessed
in the 2012 Red List; they are listed as subspecies of P. rufomitratus which,
as a species, is given a rating of Least Concern. The 2012 Red List does not
list semlikiensis, following Grubb and others (2003) in treating this taxon as
synonymous with ellioti.
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How might changes in classification have affected the attention given by
conservationists to the rarest and most threatened of red colobus monkey
populations? We will highlight the cases of three forms of red colobus, one
probably extinct, one possibly extinct, and one verging on extinction.
Miss Waldron’s red colobus of eastern Côte d’Ivoire and western Ghana was
referred to as the subspecies Procolobus badius waldroni by Oates (1986), Lee and
others (1988) and IUCN (1988). Groves (1989) did not specifically mention waldroni,
but also implied that it should be considered as a subspecies of Procolobus badius.
The 1996 IUCN Red List gave separate treatments to species and subspecies; all red
colobus were treated as one species (Procolobus badius, listed as Near Threatened),
while the subspecies P. badius waldroni was listed as Critically Endangered (IUCN,
1996). A few years later, Oates and others (2000) reported that P. b. waldroni was
probably extinct, and suggested that even if a few individuals survived, no viable
population remained. Subsequently, no reliable record has emerged of any Miss
Waldron’s red colobus having been seen in the wild, although the remains of
a few individuals were found with hunters in Côte d’Ivoire, most recently in
2006 (Oates, 2011). Since 2006, Groves (2007) has elevated this monkey to species
status (as Piliocolobus waldronae), and the genetic study by Ting (2008) has also
indicated that this might be a reasonable course, confirming the suggestion of
Dandelot (1971). We are left to wonder whether recognition of waldroni as a species
during the 1980s and 1990s might have directed more conservation attention to
this monkey, and averted its extinction. In other words, did taxonomy ‘kill’ this
monkey in the sense used by Morrison and others (2009)?
Bouvier’s red colobus is known only from a handful of specimens collected
in the nineteenth and early twentieth centuries in the former French Congo
(today’s Republic of the Congo, or Congo-Brazzaville). Dandelot (1971) classified
this monkey as Colobus pennantii bouvieri, based on the similarity of its colour
pattern and arrangement of hair on the front of the head to Pennant’s red
colobus of Bioko. Most subsequent classifications have kept Bouvier’s colobus
as a subspecies of Pennant’s colobus (where that taxon is regarded as a species),
or recognised it as one among many subspecies of red colobus in single-species
classifications. Exceptions are Ting (2008), who could not confidently place
this form into a species because a lack of biomaterials precluded its inclusion
in DNA analysis, and Groves (2007), who elevates this form to species rank
as Piliocolobus bouvieri, and says that the ‘status of this extremely poorly
known monkey needs urgent investigation’. The lack of specimens for both
morphological and genetic comparative study (and the fact that there have been
no substantial scientific observations in the wild) has led this monkey to be
seriously neglected. Even the exact locations from where the museum specimens
originated are in some doubt, but they seem to lie mostly in the swamp forests
on the right bank of the lower Sangha River and near the mouth of the Likouala331
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Mossaka River. A report of red monkeys with light faces and white underparts
from the Lefini Reserve in the 1970s (quoted in Groves, 2007) doubtfully refers
to this colobus. In the 1996 Red List, bouvieri was rated as an Endangered
subspecies of Procolobus badius (IUCN, 1996) and the current Red List includes
it as a Critically Endangered subspecies of Procolobus pennantii. Given the lack
of any convincing observational reports of this colobus for many decades, there
must be a strong possibility that it is extinct; R. Dowsett (pers. comm. to JFO,
1974) noted that monkeys in general are very heavily hunted in this part of
Congo, although he added that the area from which bouvieri is known is difficult
to access. As with Miss Waldron’s colobus we speculate that a clearer taxonomic
definition of Bouvier’s colobus might have led to it receiving more attention.1
The Tana River red colobus of Kenya was listed in the original IUCN Red Data
Book as a subspecies, rufomitratus, of the species Colobus badius and rated as
Endangered (Simon, 1966). In 1972 the surviving population was estimated at
around 1900 individuals (Goodwin et al., 1978). Oates (1986), Lee and others
(1988) and IUCN (1988) continued to list the Tana colobus as Endangered, but
classified it as a subspecies of Procolobus rufomitratus, a species considered to
occupy the Congo Basin and the Western Rift Valley as well as the Tana River,
on the basis of the vocal patterns reported by Struhsaker (1981). Kingdon
(1997), however, regarded the Tana population as a distinct species, Piliocolobus
rufomitratus, a course later followed by Groves (2001, 2007) and (using the name
Procolobus rufomitratus) by Grubb and others (2003). In 1999–2001, Meikle
and Mbora (2004) recorded a total of 613 individuals in the forests along the
Tana River, 50% of the number estimated present in 1994, and referred to the
Tana red colobus as ‘the most endangered primate species in Africa.’ Mbora
and Butynski (2009) describe the long-time survival prospects of the Tana
colobus as very bleak, especially since the High Court of Kenya ruled in 2007
that the Tana River National Primate Reserve was not properly established by
law. However, the current Red List (IUCN, 2012) treats the Tana colobus as the
subspecies Procolobus rufomitratus rufomitratus, with the status of Endangered,
apparently using an older population estimate of 1,100–1,300 individuals and
an assessment that there has not been a significant population decline since
1975.
In addition to the three forms of red colobus we have highlighted, a majority
of the remaining 13–15 forms must be regarded as threatened, based on having
small, fragmented, and/or rapidly declining populations. Of particular concern
are Pennant’s red colobus of Bioko Island, the Niger Delta red colobus, and
Preuss’ red colobus of western Cameroon and eastern Nigeria. Each of these
monkeys is rated as Critically Endangered on the current Red List (IUCN, 2012)
where they are called Procolobus pennantii pennantii, P. pennantii epieni and
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P. preussi respectively – the same classification employed by Grubb and others
(2013). Groves (2007) calls these taxa Piliocolobus pennantii, P. epieni and P.
preussi.
At least six forms of red colobus monkey could readily be regarded, therefore,
as among the most endangered primates in Africa, along with the roloway
monkey of Ghana and Côte d’Ivoire, the kipunji of Tanzania, and the mountain
and Cross River gorillas. Some combination of these primates has featured for
some years, with others, on the list of the World’s 25 Most Endangered Primates
compiled by the IUCN Primate Specialist Group, Conservation International and
the International Primatological Society (see, e.g. Mittermeier et al., 2009). No
more than two forms of red colobus (listed as species or subspecies) have ever
appeared on this list, however, because of a perceived need (in terms of raising
support for primate conservation) to distribute the 25 primates selected as the
‘Most Endangered’ relatively evenly across Africa, Asia, Madagascar and the
Neotropics, as well as across higher taxonomic groups (including strepsirrhines
and great apes). This less than objective approach has served to diminish a
general awareness of how many red colobus forms are in trouble, and the fact
that red colobus often appear on this list as subspecies (in contrast to a large
majority of full species occupying the other slots) may also diminish a sense of
the crisis faced by these primates.
Differences among red colobus monkey classifications could also potentially
affect the prioritisation of areas for conservation. Area-based conservation
planning typically compares geographic regions based on their levels of species
endemism and/or richness. In general, regions with greater numbers of species,
and particularly endemic species, are judged to warrant higher conservation
priority and therefore may have a greater chance of being designated for
protection efforts. However, levels of species endemism and richness can change
depending on what species classification is used, so that a simple change in species
concept can alter priority areas for conservation (Agapow et al., 2004). Figures
15.2–15.4 display the distribution of red colobus monkey species according to
four different classification schemes. Under a single-species classification (e.g.
Oates et al., 1994), there is no area of red colobus species endemism. Using
Groves’ 2001 nine-species classification (Figure 15.2) East and Central Africa
become priority areas for conservation, with six endemic species. Figure 15.3
displays Groves’ full application of the PSC to these primates (Groves, 2007) and
would give conservation priority to the Congo Basin, which contains nearly
half of the red colobus forms. Alternatively, Ting’s 2008 classification recognises
five species, three of which are endemic to west Central Africa (Figure 15.4).
These four different classifications emphasise how differences in taxonomy can
create tangible differences in the selection of conservation priority areas. For
example, although Myers and others (2000) did not consider the Congo Basin as
333

Taxonomic Tapestries

a biodiversity hotspot, Olson and Dinerstein (2002) do consider the Northeastern
Congo Basin Moist Forests as a special ecoregion with many endemic species,
including ‘Piliocolobus oustaleti’.

Figure 15.2: Geographical distribution of red colobus according to nine-species
arrangement of Groves (2001); 1 = P. badius, 2 = P. pennantii, 3 = P. preussi,
4 = P. tholloni, 5 = P. foai, 6 = P. tephrosceles, 7 = P. rufomitratus, 8 =
P. kirkii, 9 = P. gordonorum.
Source: After Groves (2001); Ting (2008).

Figure 15.3: Geographical distribution of red colobus according to 16-species
arrangement of Groves (2007); 1 = P. badius, 2 = P. waldroni, 3 = P. epieni, 4 =
P. pennantii, 5 = P. preussi, 6 = P. bouvieri, 7 = P. tholloni, 8 = P. parmentieri,
9 = P. foai, 10 = P. oustaleti, 11 = P. langi, 12 = P. semlikiensis, 13 =
P. tephrosceles, 14 = P. rufomitratus, 15 = P. gordonorum, 16 = P. kirkii.
Source: After Groves (2007); Ting (2008).
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Figure 15.4: Geographical distribution of red colobus according to five-species
arrangement of Ting (2008): 1 = P. badius, 2 = P. epieni, 3 = P. pennantii, 4
= P. rufomitratus, 5 = P. kirkii; ‘?’ is bouvieri which could not be considered in
Ting’s analysis due to lack of material.
Source: After Ting (2008).

Discussion and conclusions
The points reviewed in this chapter raise broader issues regarding systematics
and conservation biology. It has long been argued that the two fields require
better integration if conservation priorities are to be set in the most effective
way (e.g. see Rojas, 1992; Dubois, 2003; Mace, 2004; Agapow et al., 2004).
Despite progress in this area over the past 20 years, however, large areas of
debate remain. One of these is the extent to which conservation concerns
should be taken into account when diagnosing taxa. After all, more money and
higher levels of protection are commonly directed to endangered populations
recognised as distinct species or subspecies. Understanding this, Groves (2001)
recognised the Cross River gorilla as the subspecies Gorilla gorilla diehli based
more on an appreciation of conservation concern, and as a stimulus to further
research, ‘than anything else’. However, although a concern for the survival
of a population suspected to be more distinctive than is generally recognised
can be a useful spur to new taxonomic investigation (which in turn may
produce new conservation attention), our view is that elevating populations
to higher taxonomic ranks solely due to conservation concern is not valid and
can undermine the credibility of instruments such as the Red List in the larger
world.
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As we have discussed, different species concepts in the field of systematics
lead to different ways of classifying organisms, and most systematists (or at
least those who are not strongly wedded to a single concept) would agree that
the choice of concept is subjective. In an ideal world, we would all agree on a
single species concept that can be applied consistently across all taxa. However,
such agreement is very unlikely, and we are thus stuck with a plurality of
species concepts. Given this circumstance, we believe it would be sensible to
choose species concepts based on their applicability to the particular study
organisms, as long as researchers are transparent about which species concept
they are using. This would help ensure that taxonomic revisions are due to new
data and discoveries rather than to a simple change in species concept, and it
would prevent populations being forced into species concepts that are poorly
applicable.
Choosing species concepts based on circumstance would also have an effect
on conservation planning by generating stable classifications more quickly.
For example, the BSC has been argued to be most appropriate for conservation
planning purposes because it is process-based, grounded in population genetics,
and looks to the present and future (Frankham et al., 2012). While we believe
this to be true in theory, conservation decisions have to be made by balancing
what is best in theory with what can be implemented in practice. For example,
application of the BSC to allopatric populations can be very time and labour
intensive and produces subjective classifications. Use of the BSC can therefore
be a hindrance to urgent action in these circumstances, especially if multiple
types of data are required and the organisms concerned are rare and/or live in
remote areas. The red colobus monkeys are an example of this problem. While
scientists have spent several decades attempting to delimit BSC boundaries
in these monkeys, one form has probably gone extinct (Miss Waldron’s red
colobus), one may be extinct (Bouvier’s red colobus), and several more have
declined to precarious states.
Use of the PSC for allopatric populations has advantages because it produces
objective and unambiguous classifications (Vogler and DeSalle, 1994; Gippoliti
and Groves, 2013). Some have suggested that phylogenetic species are not
necessarily evolutionarily meaningful and that the PSC undermines the
importance of species in the evolutionary process (e.g. Tattersall, 2007, 2013).
While we appreciate these concerns, it is important to point out that the most
significant unit of evolution is the population, and the PSC recognises species
as populations that have diverged in some manner. Even if this divergence is
not enough to produce reproductive isolation, the evolutionary significance of
whether or not two populations can potentially interbreed is moot if they are
allopatric and will never come into contact. There is thus more recognition of
evolutionary theory in the Phylogenetic Species Concept than some acknowledge.
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The use of phylogenetic species does not preclude further research into, and
incorporation of, more process-based and adaptive frameworks in conservation,
such as grouping certain species together into larger management units or
identifying divergent taxa as high conservation priorities (Gippoliti and Groves,
2013).
We consider that the instability in the taxonomic treatment of red colobus
has been one factor that has led these monkeys to be relatively neglected in
conservation planning compared to some other primates, and that this neglect
may have led to a lack of sufficient action to halt the decline and possible
extinction of some distinctive populations. Unstable classifications may have
caused confusion, and led to less focused conservation action than has been
needed. The primary cause of the taxonomic instability has been the inability
of scientists to diagnose species in this group according to the Biological
Species Concept and the resulting gradual transition to the application of
the Phylogenetic Species Concept. Red colobus monkey conservation might
have benefitted if the PSC had been applied at a much earlier point. We do
not believe that application of the PSC undermines the scientific credibility
of either systematics or conservation as long as those using it are transparent
regarding its use. While the case of the red colobus is only a single example of
an advantage of applying the PSC over the BSC, it is possible that application
of the PSC across other taxonomic groups could prevent similar dire situations
from arising in other organisms.
We suggest that the application of taxonomy to conservation planning could
also be improved if conservation authorities such as the IUCN SSC Primate
Specialist Group used standardised species lists updated at regular intervals (e.g.
five years); such lists should be accompanied by a clear statement on the species
concept used to produce the list. The IUCN Red List would then follow the
standardised lists formulated by specialist groups. Meanwhile, normal research
in systematics would continue, and its findings be considered during reviews
of standard lists.
However, although taxonomic instability may have contributed to the lack of
conservation attention given to red colobus monkeys, despite the precarious
status of many forms, it is almost certainly not the only factor leading to
their neglect. Even though their classification has been highly unstable, red
colobus have long featured in some way on the IUCN Red List. We conclude
that taxonomy is probably only one factor in their neglect compared to, for
instance, great apes and lemurs. Morrison and others (2009) have found that
the ‘charisma’ of animals like red wolves, polar bears and green turtles has
meant that there has been no reduction in the conservation efforts devoted to
them despite taxonomic research findings that question their species status.
Red colobus lack the charisma that great apes gain from their close similarity
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to humans, their intelligence and their size. They lack the ‘cuteness’ of furry
lemurs. Both great apes and lemurs are readily seen close-up in many zoos, and
have been the focus of a great deal of media attention. Red colobus, which have
never survived very long in captivity, lack all these attributes.
While a case could be made for conservation action to be undertaken largely
independently of current taxonomic opinion, as happens today with some
particularly charismatic animals, if this course was generally followed then
objective conservation planning would be almost impossible. Those organisms
less charismatic to the general public would have a low priority for conservation
attention. Thus good taxonomy is essential for effective conservation. By
dedicating a lifetime to describing biological diversity, Colin Groves has
greatly aided conservation efforts in a wide range of taxa. His relatively recent
endorsement of the PSC has helped illuminate the issue of the role of taxonomy
in conservation and produced a healthy debate.
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