wha, if Anything, Is
Taxonomy?

Taxoromy and classification, two
wordsthat have come to mean much
the séme thing, are "the ordering of
organisms into groups, on the basis
of ther relationships" (modified after
Simpson, 1961).

It is important to realize that tax-
onomy is a part of biclogical science,
like ecology, behaviour, physiology or
evolution.  So a classification is a
scientific hypothesis, subject to modi-
fication if new evidence comes to light,
or if new understandings are brought
to beat In this sense, a classification
is never finalized, there is no "official
taxonomy”.  There can only be a
statement of the present position, as
seen by a particular taxonomist, tak-
ing (one hopes) all relevant information
into account.

Nowadays, nearly all taxonomists
agree that common ancestry is the
most Objective criterion for orders,
families and genera (and suborders,
subfamiies ... and so on); so, the
lemurs, tarsiers, monkeys, apes and
humans are classified in the order Pri-
mates because they share a common
ancestor not shared by other mam-
mals. In older books, humans are
usually classified alone in the family
Hominidae, whereas orangutans, go-
rillas and chimpanzees are placed in a
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different family, Pongidae; but it is
now clear that humans, chimpanzees
and gorillas share a common ancestor
not shared by the orangutan, so we
should classify them together in a
group that excludes the orangutan.
As all four are rather closely related, it
is now almost universal to place them
in a single family, for which the correct
name is Hominidae, with two subfami-
lies: Ponginae for Pongo (the orang-
utan) alone, and Homininae combin-
ing Homo (humans), Pan (chimpan-
zees) and Gorilla (gorillas).

A Word about Names

I referred to "the correct name" be-
cause, unlike taxonomy, nomencla-
ture is objective. Once one has de-
cided what the most appropriate tax-
onomy is, the question of what names
to call the resulting taxonomic groups
is decided by the rules of naming, laid
down in the International Code of Zoo-
logical Nomenclature. In the main,
one must use the earliest available
name given to a species (or subspe-
cies, or a genus, or a family).

A species name is a binomial. The
first word is the generic name, the
second is the specific name. So in
the genus Macaca we have the spe-
cies Macaca mulatta, Macaca fuscata
and others. In the genus Pan we have
Pan troglodytes (common chimpan-
zee) and Pan paniscus (pygmy chim-
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panzee or bonobo). Always begin the
generic name with a capital letter; al-
ways begin the specific name with a
small letter.

What Are Species?
The category "species" needs to be
discussed separately, for reasons
that will become clear. The great tax-
onomist Ernst Mayr defined a species
as being "reproductively isolated"; his
fullest discussion of what this would
mean was published nearly 40 years
ago (Mayr, 1963), but is still well worth
reading. The concept of reproductive
isolation has been much misunder-
stood. It actually means that two
species do not, "under natural condi-
tions" (meaning, more or less, in the
wild) interbreed with each other. What
it does not mean is that they do
not interbreed with each under any
circumstances.  Thus, horses and
mules interbreed, though their hybrids
(mules and hinnies) are almost invari-
ably sterile; and lions and tigers can
be persuaded to interbreed in zoos,
and their hybrids are fertile — yet no-
body, as far as | know, has ever sug-
gested that they should be included in
one species. This is known as the
Biological Species Concept (BSC).
But what if two animal populations
live in different geographic areas (are
allopatric), so do not have the opportu-
nity to interbreed? Consider the follow-
ing three levels of separation:
— Japanese macaques (on all the
Japanese islands) differ strongly and
consistently from rhesus macaques,
which live on the Asian mainiand.
Japanese and rhesus macaques are
customarily separated into different
species, Macaca fuscata and Macaca
mulatta respectively.
— Within Japan, the macaques of
Yakushima (=Yaku island) differ on
average from those of the three main
islands, but not absolutely. The Japa-
nese macaques are customarily di-
vided into two subspecies, Macaca
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fuscata fuscata (large islands) and
Macaca fuscata yakui (Yakushima).
— Macagues on the three main Japa-
nese islands of Honshu, Shikoku and
Kyushu are indistinguishable morpho-
logically from each other. Macaques
of all three islands are regarded as
belongding to one and the same sub-
species, Macaca fuscata fuscata.

Could the essence of species,
then, be that they are morphologically
distinct, and if so, how much differ-
ence is required?

it is today possible to examine
DNA sequences directly, and these,
like morphological characters, may
differ between two populations. Those
sequences that have been analysed
tend either to code for enzymes (hae-
moglobin, cytochrome oxidase) or not
to code for anything (pseudogenes,
introns) and so apparently are "silent".
No sequences that code for morpho-
logical characters have yet been iden-
tified, let alone analysed, though
clearly they exist, because such mor-
phological (visible or metrical) differ-
ences as occur between individuals,
and hence between populations, are,
to a greater or lesser degree, herit-
able. So morphological differences
are a special case of genetic differ-
ences. Let us then rephrase the
question: Could the essence of spe-
cies be that they are genetically dis-
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tinct, and if so, how much difference is
required?

The view promoted by the ornitholo-
gist Joel Cracraft nearly twenty years
ago (Cracraft, 1983), and now widely
adopted, is that species should be
"diagnosable", or 100% distinct; that
is to say, that every member of
a species should be distinguishable
from every member of all other spe-
cies. This is known as the Phylo-
genetic Species Concept (PSC).
Some of the DNA sequences of
pseudogenes could likewise be identi-
fied infallibly though, interestingly, in
their mitochondrial DNA some rhesus
macaques are much more similar to
Japanese macaques than to other
Rhesus — so not all genes give the
same results.

In the Japanese vs. Rhesus ma-
caque example, there is not the slight-
est possibility of determining whether
they are separate species or not using
the BSC. (These drawbacks apply,
quite frankly, to most comparisons
between pairs of populations.) But the
PSC can be applied, and we find that
the two are genetically distinct: there
are some genes which are universal
(fixed) in the one, absent from the
other. Each can be diagnosed. By
contrast, Yakushima and larger-istand
macaques differ on average only: no
gene (including morphological charac-

ter) has been discovered which is uni-
versal in the one, absent in the other.

Although species theory is very
controversial, there is a growing con-
sensus that the BSC has outlived its
usefulness as a criterion. It is still a
touchstone, in that it iilustrates in
some important way what a species is
all about, but it is simply inapplicable
in most cases. The PSC, however,
always offers objective criteria, and it
is likely that a majority of taxonomists
now adopt some version of it, con-
sciously or subconsciously.

A species, then, is a population (or
group of populations) which differs di-
agnostically (i.e. absolutely) from oth-
ers. Put another way, it has fixed
genetic differences from others. Put
another way, there are gaps between
different species. Below the species
level, relationships between popula-
tions are reticulate (shared genes,
shared characters). In cladistic jar-
gon, the species is the terminal on the
cladogram.

What Are Subspecies?
Subspecies are geographic segments
of a species. They are populations
which differ from one another as a
whole, but not absolutely. In this case
it is relevant to ask how much they
should differ to merit being called dif-
ferent subspecies — what proportion of
individuals should be recognizable?
The decision is somewhat arbitrary,
but a good rule of thumb is the “sev-
enty-five percent rule" (Mayr, 1963):
three-quarters of individuals in a popu-
lation should differ from all individuals
in other populations of the species.
Subspecific names are trinomials.
The first two words denote the spe-
cies; the third denotes the subspecies
itself. Note that there is never just one
subspecies, there are none or there
are two or more: a species is divided
into subspecies. As mentioned, Ma-
caca fuscala is divided into two sub-
species. One, the mainland Japa-
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nese macaque, is called the nomino-
typical subspecies, and it subspecific
name repeats the specific name: Ma-
caca fuscata fuscata. It is the one
that occurs at the type locality (the
locality from which the species was
first described). The other has its own
subspecific name, peculiar to it
Macaca fuscata yakui.

Applying the Criteria to Gorillas
Gorillas are found in two widely sepa-
rate parts of Africa. Western gorillas
live in the West-Central African region:
southwestern Central African Repub-
lic, Congo, Mayombe, Luanda, Ga-
bon, Rio Muni, southern Cameroon,
southeastern Nigeria, and the Djabbir
region of the Democratic Republic of
Congo. Eastern gorillas live in the
East-Central African region: eastern
D.R. Congo, southwestern Uganda,
notthern Rwanda. Eastern and West-
ern gorillas are somewhat different.
How to classify them?

In my experience, every gorilla is at
once distinguishable as an Eastern or
a Western gorilla. They are diagnos-
able. They differ 100% in their exter-
nal characters, and in the skull and
teeth. Their mitochondrial DNA
(mtDNA) sequences are absolutely
different; note that what is important,
in deciding whether they are different
species or not, is not the fact that their
sequence differences show that they
diverged over a million years ago (Gar-
ner & Ryder, 1996), but that they have
fixed genetic differences between
them. Even if we knew nothing of their
miDNA, we would still be justified in
concluding that they have fixed ge-
netic differences, because their mor-
phological differences are absolute,
and are heritable. So, under the PSC,
they rate as distinct species.

Note that, because their distribu-
tions are entirely separate, we have
not a hope of applying the BSC to
them — just as in the rhesus and Japa-
nese macaque example. Unless we
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apply the PSC, we will have no objec-
tive means of deciding whether to call
them different species or not. Some
biologists do not accept the PSC; but
for myself, | do not see how else we
are to arrive at anything like a repeat-
able, falsifiable hypothesis for their
classification.

The first gorillas to be described
were from the Gabon estuary and
were Western gorillas. The Reverend
Savage, who first made gorillas known
to science (Savage & Wyman, 1847),
gave the name Troglodytes gorilla.

About the generic name: The name
then in common use for the chimpan-
zee was Troglodytes niger, which had
been given to it by the great French
zoologist, Etienne Geoffroy St. Hi-
laire, in 1812; Savage thought that the
gorilla was a giant species of chim-
panzee, which is why he called it
Troglodytes gorilla. But the chimpan-
zee’s generic name had to be chang-
ed, because the same name, Troglo-
dytes, had earlier been applied (by
Vieillot in 1806) to the wren! So the
next available name, Pan Oken, 18186,
is now used for the chimpanzee. But
the gorilla is in any case no longer
considered to belong to the same ge-
nus as the chimpanzee, and in fact as
early as 1852 Isidore Geoffroy St.
Hilaire, son of Etienne, gave it its own
generic name, Gorilla. And that is

why the correct scientific name for the
Western gorilla is Gorilla gorilla.

In 1902, Captain Oskar von Beringe
discovered the Eastern gorilla (he
"discovered" it by shooting one), and it
was described the following year (Mat-
schie, 1903), and named after him:
Gorilla beringei. Von Beringe’s gorilla
was from Mt. Sabinyo in the Virunga
Volcanoes, so this is the type locality
of G. beringei. | have argued, above,
that Eastern and Western gorillas are
distinct species, so both Savage's
and Matschie’s names are valid.

Paul Matschie, describer of Gorilla
beringei, was by modern standards a
great "splitter" of species: where we
today see a single species, he saw
two, three or more. Between 1905
and 1914 he described several more
supposed new species of gorilla from
different regions of Cameroon: Gorilla
diehli, jacobi, schwarzi, hansmeyeri
and zenkeri (and the Hon. Walter
Rothschild even named one after him:
Gorilla matschiell). In 1914, too, he
described a supposed new species,
Gorilla graueri, from the ltombwe
Mountains, in the D.R. Congo west of
Lake Tanganyika. Other people de-
scribed supposedly new subspecies
of Gorilla gorilla: G. g. halli from Rio
Muni, G. g. uellensis from Djabbir, and
G. g. rex-pygmaeorum from Mt. Tshia-
berimu.
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