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. ISSUES

Why Taxonomic Stability Is a Bad Ideq, or
Why Are There So Few Species of Primates

(Or Are There?)

COLIN GROVES

The first edition of the Smithso-
nian's Mammal Species of the World
listed 181 species of the order Pri-
muates.! The second edition had 233
species.? The new “Bible,” Groves’ Pri-
miate Taxonomy, (2001) has 356.3
What is going on? And have we
reached maximum yet?

Among the orders of placental mam-
mals, the Primates rank fifth in the sec-
ond edition of Mammal Species of the
World, after the Rodentia (2,015 spe-
cies), Chiroptera (925 species), Insec-
tivora (428 species), and Carnivora (271
species). Being arboreal and widely fru-
givorous, Primates are, perhaps, most
similar ecologically to the rodent family
Sciuridae (squirrels) and the chirop-
teran family Pteropodidae (fruit bats).
Both of these families contain a high
number of species: Wilson and Reeder?
list 273 species of Sciuridae and 166 of
Pteropodidae. Neither of these num-
bers is an overestimate. So there
“ought,” perhaps, to be rather a high
number of Primates.

How have the different primate fam-
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ilies fared in the past 20 years? Box 1
shows that between the publication of
Honacki, Kinman, and Koeppl's! book
in 1982 and that of Groves” volume in
2001, the numbers of Cheirogaleid, Le-
murid, Indrid, Galagonid, Tarsiid, and
platyrrhine species have more than
doubled, and those recognized in most
other families have likewise increased.
The reasons for these increases seem to
fall into five categories: discovery of
new species in the field, resurrection of
“forgotten” species, discovery of chro-
mosome heterogeneity, taxonomic revi-
sions, and new species concepts. I will
deal with each of these categories in
turn.

DISCOVERY OF NEW SPECIES
IN THE FIELD

This is how most of us think of new
species being added to the list. Indeed,
ploughing through rainforests and
other natural habitats has yielded pri-
mate species that scientists had never
set eyes on before. Since the mid-
1980s this method has, to everyone’s
intense surprise, turned up a surpris-
ing number of new species, though so
far only in Madagascar and South
America. The new era was ushered in
by the announcement of a new species
of Hapalemur,* closely followed by the
description of a new species of Pro-
pithecus.> Madagascar has since
yielded Microcebus ravelobensisé M.
tavaratra, and M. sambiranensis.” (An-
other species, M. berthae, was not ac-
tually new, but came about through a
renaming of a previously misidenti-
fied species, and a couple more names
were rescued from synonymy.) A new
species of Avahi, from Bemaraha,
awaits description as soon as a speci-

men can be obtained both humanely
and without jeopardizing the species’
survival.® South America began vyield-
ing its secrets just slightly later: A
new Cebus species, C. kaapori, was de-
scribed in 1992.9 Since that year, new
Callithrix species have kept coming
(see the most recent update in van
Roosmaalen and coworkers!10).

RESURRECTION OF
“FORGOTTEN” SPECIES

From time to time, a new species
has been described on the basis of one
or two specimens, but then receded
back into obscurity because no fur-
ther individuals came to light. In pri-
mates, the most dramatic example of
this is Cercopithecus dryas, the Dryas
monkey. It is worth recounting its his-
tory in some detail.

Act 1

In the early 1930s, a juvenile mon-
key lived briefly as the pet of a Belgian
government officer at Lomela, on the
Sankuru River in what was then the
Belgian Congo (later Zaire, now Dem-
ocratic Republic of Congo). The mon-
key did not survive long. After it died,
its skin and skull were forwarded to
the Museum voor Middenafrika in
Tervuren, Belgium, where they were
made the type of a new species, Cer-
copithecus dryas, supposedly the Cen-
tral African representative of the Di-
ana monkey, C. diana, by Frnst
Schwarz.!! Nothing further was heard
of this species for more than half a
century, although it was discussed
from time to time in the literature.
Most notably, Osman Hill'2 actually
reduced it to the rank of a subspecies
of C. diana. This was absolutely fatal;
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Box 1. Twenty Years’ Increase in Species Totals, by Family
Mammal Species of Mammal Species of
the World, Honacki, the World, Groves, in
Kinman, and Koeppl,' Wilson and Reeder,2 Primate Taxonomy,
Family (1982) (1993) Groves,? (2001)
Cheirogaleidae 7 7 19
Lemuridae Q 10 19 (including 1 *?")
Megaiadapidae 7 7 7
Indridae 4 5 10
Daubentoniidae 1 1 1
Loridae 5 6 Q
Galagonidae 8 1 23
Tarsiidae 3 5 8
"Cadliitrichidae” 16 26 40
“Cebidae” 31 58 69
Cercopithecidae 76 81 132 (including 1 "2")
Hylobatidae Q 11 14
Hominidae 5 5 7
Total 181 233 356
Hill's action, coming as it did at the Act 4 that the two names represent the

very beginning of the modern flores-
cence of primatology, ensured that
the Dryas monkey became effectively
invisible to primate specialists, faunal
analysts, and conservationists alike.

Act 2

In 1977, Takayoshi Kano sent the
partial skin of an adult guenon from
Wamba, the bonobo study site in cen-
tral Zaire, to the same museum. Nei-
ther the curator, Dirk Thys van den
Audenaerde, nor the noted primate spe-
cialist Pierre Dandelot, could identify it.
Thys van den Audenaerde, after com-
paring it with other guenons, including
the type of C. dryas, described it as “a
probable new species,” C. salongo.13

Act 3

A skull and additional skins of C
salongo were described by Kuroda
and his bonobo-watching colleagues!
a few years later. They included a
color photograph of the monkey, re-
corded its local name, “ekele,” and re-
ported a little about its ecology from
their own brief observations. It is very
small and its skull is distinctive. An-
other species, “tolu” might, they sug-
gested, be C. dryas.

Colyn, Gautier-Hion, and, notably,
Thys van den Audenaerde himself re-
examined the available material, as
well as photographs of two other spec-
imens, including a young adult fe-

. . . hever ignore
anything that doesn't fit.
The Dryas monkey was
there for all to see; it did
not fit into the known
range of variation of any
other species. A unique
specimen it may have
remained for half a
century, but it still had to
be explained, and was
not.

male.!s This last individual turned out
to be absolutely crucial, because its
pelage characters were intermediate
between those of the type of C. dryas
(juvenile) and the type and second
specimen (adult) of C. salongo. This
enabled the researchers to conclude

same species. Plotting skull measure-
ments on a graph and comparing
them to those of comparable-aged
skulls of two other guenon species
corroborated this conclusion.

The lessons to be learned from this
are several. First, never ignore anything
that doesn't fit. The Dryas monkey was
there for all to see; it did not fit into the
known range of variation of any other
species. A unique specimen it may have
remained for half a century, but it still
had to be explained, and was not. In my
book, Primate Taxonomy, 1 have laid
mysell open to criticism by allocating
headings to a couple of purported spe-
cies, Eulemur cinereiceps and Cerco-
pithecus signatus, which may well be
explicable some other way.? But, I
make no apology for drawing attention
to them. Better to test them and then
sink them than to sink them without
first testing them.

The second lesson is never reduce a
species to subspecies status on a
whim. That is the best way to have it
lost to scientific inquiry.

The third is that some primate spe-
cies go through unexpected age
changes in pelage. Thys van den Au-
denaerde was not to know that it had
happened in this case; he was abso-
lutely right to describe a second spe-
cies. What if it had not been “merely”
the adult of a species described from a
youngster 45 years earlier?
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Figure 1.

And finally, here we have what is
perhaps the world’s least known, most
mysterious primate species. What are
we going to do about it? Shall it be left
to disappear, unwept, unsung, before
we find out anything about it? Or shall
we fund some intrepid team to survey
its distribution, discover its ecology,
record its vocalizations, and perhaps
give advice on setting up a captive
breeding group?

DISCOVERY OF CHROMOSOME
HETEROGENEITY

A quarter of a century ago, prima-
tologists were introduced for the first
time to the concept of sibling species
in primates with the description of
Lepilemur septentrionalis, a species
distinguished from its closest relative
essentially only by its karyotype.te
Since then chromosome studies have
affected the taxonomy of several pri-
mate genera, making more species
within each. The obvious examples
are Avahi, Hapalemur, Otolemur, Ao-
tus, and Alouatra. 1 will briefly de-
scribe one of the ways in which the
last of these has been affected.

We were all satisfied that there were
just six species of howler monkeys (Al-
ouatta} until chromosome studies be-
gan to reveal major differences within
what had seemed to be a single spe-

Cercopithecus dryas.

cies. For example, studies since the
mid-1980s'7-19 indicate that what had
been thought of as a single species,
the red howler, A. seniculus, has to be
divided into at least three species: A.
seniculus from Colombia, Venezuela,
and northwestern Brazil, with 2n = 44

As long as we pay
attention to the
possibility of phenotypic
plasticity, a careful
skin-and-skull study will
tell us just as much
about genetic
differences as a
molecular one will; the
difference is that it is
necessarily less direct.

in the male and 45 in the female; A.
macconelli from the Guyanas and
northeastern Brazil, with 2n = 47, 48,
or 49; and A. sara from Bolivia, south-
eastern Peru, and southwestern Bra-
zil, with 2n = 50.

TAXONOMIC REVISIONS

Traditional “skin-and-skull” taxon-
omy has come to be looked down on
in some quarters: Has it not been
superseded by  genetic  methods?
“Genetic” usually means molecular
techniques, especially DNA sequenc-
ing—as if, somehow, pelage charac-
ters and cranial morphology were not
themselves genetically based. As long
as we pay attention to the possibility
ol phenotypic plasticity, a careful
skin-and-skull study will tell us just as
much about genetic differences as a
molecular one will; the difference is
that it is necessarily less direct. When
someone {inally discovers the DNA se-
quences that determine differences in
muzzle width or brow-band develop-
ment we will, for the first time, be able
directly to measure these aspects of
morphological dilferentiation. But I
do not anticipate any major surprises.

The late Philip Hershkovitz revised
many platyrrhine genera (all of the
Pitheciidae, as well as Aofus and
Saimiri) by traditional methods, al-
though in the case of Aotus he did
have access to karyotype data, which
he deemed to be concordant. 1 ac-
cepted Hershkovitz's revisions, with
some minor adjustments in the case
of Callicebus.3

A special issue of the International
Journal of Primatology, in December
2000, included three traditional-style
revisions of Malagasy genera, one
complete (on Cheirogaleits®) and two
partial (on western forms of Avahi®
and on western Microcebus?). Each re-
sulted in the description of new spe-
cies and the resurrection of other, for-
gotten ones. Skin-and-skull taxonomy
is very [ar [rom dead in primatology.

NEW SPECIES CONCEPTS

Box 2 summarizes the main an-
swers that have been given over the
past sixty years to the question, “What
is a species?” It is perhaps surprising
that there is no general agreement to
this very fundamental question. After
all, species are the basic units of tax-
onomy, “kinds of animals” (and other
organisms). Why cannot taxonomists
agree on their nature?

For most laypeople with a smatter-
ing of biology, species are what can-
not interbreed with each other. This
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Th e Biological Species
Concept

A group of actually or potentially
interbreeding natural populations that
are reproductively isolated from other
such groups.

Mayr21 (1963)

The Evolutionary Species
Concept

A lineage (an ancestral-descendant
sequence of populations) evolving
separately from others and with its
own unitary evolutionary role and ten-
dencies.

Simpson22 (1961)

Box 2. Species Concepts

The Recognition Species
Concept

That most inclusive population of
biparental organisms that share a
common fertilization system.

Paterson2° (1986)

The Cohesion Species
Concept

The most inclusive population of in-
dividuals having the potential for phe-
notypic cohesion through intrinsic co-
hesion mechanisms.

Templeton3® (1989)

The Phylogenetic Species
Concept

The smallest diagnosable cluster of
individual organisms within which
there is a parental pattern of ancestry
and descent.

Cracraft24 (1983)

The Concordance Principle

If several independent lines of genetic
evidence converge on a single partition,
then species status for the populations in
question is suggested if the inferred re-
productive barrier is intrinsic, but sub-
species status is suggested if they are
solely extrinsic (geographic).

Avise?” (1994)

notion is based on Ernst Mayr’s?! bi-
ologi cal species concept, according to
which species are “groups of actually
or potentially interbreeding natural
populations which are reproductively
isolated from other such groups.” This
does not, in fact, mean that different
species are unable to breed with each
other, nor that their hybrids must nec-
essarily be sterile. Indeed, two chap-
ters of Mayr’s book were devoted to
explaining why reproductive isolation
and sterility are not synonymous. If
they do not hybridize, or il hybrids
between them are sterile, they obvi-
ously are reproductively isolated, but
the converse does not hold truec be-
cause there are ecological or behav-
ioral mechanisms that can keep them
apart just as effectively as genetic
ones.

In Mayr’s species concept, except in
the case of sheer inability to inter-
breed under any circumstances, geo-
graphic distribution is decisive: Sym-
patry is ipso facto evidence for
reproductive isolation, but allopatry is
not. If two distinguishable taxa main-
tain thelr separateness in sympatry,
they are obviously reproductively iso-
lated; if they are allopatric, they might
be either distinct species or merely
subspecies of a single species. And

this, perhaps, is the main stumbling
block: How do we decide on the status

If two distinguishable
taxa maintain their
separateness in
sympatry, they are
obviously reproductively
isolated; if they are
allopatric, they might be
either distinct species or
merely subspecies of a
single species. And this,
perhaps, is the main
stumbling block: How do
we decide on the status
of allopatric taxa?
Would they interbreed if
they came into contact
or not?

of allopatric taxa? Would they inter-
breed if they came into contact or not?

There seems no possibility of an ob-
jective answer to this problem, and in
the past it was all too common to find
allopatric taxa squeezed into a single
species unless there was actual evi-
dence, such as chromosome differ-
ences, that they could not interbreed
to form fertile hybrids. Because the
vast majority of infrageneric taxa are
indeed allopatric, the biological spe-
cies concept leaves the vast majority
of populations inherently unclassifi-
able; there is no way to decide
whether they are species or not. A tax-
onomic decision is a scientific hypoth-
esis. It ought, therefore, to be falsifi-
able.

The evolutionary species concept is
essentially the biological species con-
cept given a time dimension, with one
important but only barely explicit ad-
dition: Simpson?? did not accept in-
terbreeding, which, he specified, “pro-
motes the unity of role involved and is
also evidence that the criterion of
unity is met. It is not, however, the
only way in which unity is maintained
or the only evidence that it exists”
(p 153-155). Although the evolution-
ary species concept highlights why the
species is important and basal to both
evolutionary and taxonomic theory,
one must admit that it is even less



196 tvolutionary Anthropology

ISSUES

applicable in practice than the biolog-
ical species concept. There is no way
one could use it to decide whether
populations A and B are or are not
different species. (The ecological spe-
cies concept is doubtless true and says
important things about the nature of
species, but it, too, is impossible to
use in practice.)

In contrast, the recognition species
concept can be and has been used op-
erationally, but only in the field. The
precise meaning of “a common fertil-
ization system” is a bit obscure, and is
hardly explained by saying, as Pater-
son?? does, that species have their
own specific mate recognition sys-
tems. But the way many primatolo-
gists have interpreted the concept has
been illuminating. This is especially
true of the way in which Bearder,
Honess, and Ambrose have used vo-
calizations to disentangle the taxon-
omy of the bushbabies.2? Even in such
a case, however, there are still ques-
tions: How much difference in vocal-
ization must exist before we ascribe
two allopatric populations to separate
species?  What other characters
should we look for, and how would we
test that they are indeed specific mate
recognition systems?

That questions like this still arise
suggests that something is wrong with
the very nature of the criteria we are
using. Reproductive isolation, evolu-
tionary roles and tendencies, ecologi-
cal niches, genetic cohesion and spe-
cific mate recognition systems are
processes whereby species attain or
maintain their separateness. At worst
they are speculative; at best, they re-
quire time-consuming field work and,
for full testing, experimental work.
Why not refocus attention on the sep-
arateness itself, away from process
and onto pattern? This is the essence
of the phylogenetic species concept.2

Diagnosability, the key concept of
the phylogenetic species concept,
means that the distinction between
one species and another is absolute.
Every individual of its age/sex, class
can be distinguished; it has fixed chai-
acter (genetic) differences from every
other species. This means that more
taxa merit species status than tradi-
tionally has been recognized. This
seems a small price to pay for an op-
erational definition. And it is, of

course, a major reason why the num-
ber of recognized primate species has
increased. And because the phyloge-
netic species concept has effectively
been operational among small-mam-
mal specialists for some years, it at
last brings the order Primates into line
with other mammal orders.

Chromosome differences imply re-
productive incompatibility, so we di-
vide Lepilemnur and Alouatta even un-
der the biological species concept.
Vocalizations do not do so, or not nec-
essarily. So ask the following ques-
tions of anyone who remains uncon-
vinced of the necessity for replacing
the biological species concept:

1. All those new species of Microce-
bus: How do we tell whether they
really are so many new species or
whether they are actually just subspe-
cies of one species? Afier all, they are
sympatric with M. murinus, not with

It is really because the
biological species
concept gives
absolutely no guidance
in the case of allopatric
populations that it is
inadequate.

each other.

2. How can we tell, after all,
whether Cercopithecus dryas really is a
distinct species rather than a subspe-
cies of C. diana or, for that matter, C.
erythrogaster or C. nictitans or some
other species with which it is not sym-
patric?

3. Galago rondoensis is a species of
bushbaby first identified by its distinc-
tive vocalizations, then found to be
distinguishable on  morphological
characters as well. G. orinus was res-
cued from the status of subspecies un-
der G. demidoff only after the discov-
ery that its vocalizations, too, are
unique.?s Neither is sympatric with G.
demidoff. Morphologically and vo-
cally, they belong to a species group

that is distinct from the G. demidoff

group, but they are allopatric to G.

demidoff as well as to each other. Un-
der the biological species concept,
where morphology and even vocaliza-
tions do not count, there is no real
reason why they should not continue
to be classed as subspecies of G.
demidoff. So why are they not?

It is really because the biological
species concept gives absolutely no
guidance in the case of allopatric pop-
ulations that it is inadequate. The phy-
logenetic species concept incorpo-
rates the advances in understanding
that the biological species concept
represented when it was proposed.
(And make no mistake, there were def-
inite advances.) In addition, the phy-
logenetic species concept offers un-
ambiguous guidelines for cases where
the biological species concept has
nothing to say.

SUBSPECIES AND POPULATIONS

Some species are fairly uniform
across their geographic ranges (mo-
notypic). Others have well-defined
geographic variation and are divided
into subspecies (polytypic). (Note that
a species either has two or more sub-
species or it has none: There is no
such thing as a species with one sub-
species.) Subspecies, by definition, are
geographic segments of a species;
they are populations, and do not in-
habit the same region. Well-marked
morphs are not subspecies.

Mayr?! suggested that for popula-
tions to qualify as subspecies they
must satisfy the 75% rule: 75% of in-
dividuals of one population or cluster
of populations must differ from all
other individuals in the species. This
is really a rule of thumb; there is some
point along the continuum of geo-
graphic variation at which so many
individuals are recognizable that one
can say that a population’s gene pool
is significantly different from those of
other populations in the species. At
this point it becomes important to
designate that population with a spe-
cial name (a trinomial),

Cracraft,?* the originator of the
phylogenetic species concept, dis-
carded the subspecies concept on the
grounds that in some cases fully diag-
nosable taxa had previously been re-
garded as subspecies, while in other
cases subspecies had been used
merely to demarcate points on a cline.






