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PREFACE

This study began as an exercise to fill in time. For an aspiring
fieldworker in Indonesia, there is an inevitable form-filling delay:
permits, special visas, letters of introduction and travel documents have
to be obtained, and while this is going on the applicant looks around for
something near at hand to be getting on with. In my case, as I was in
Bogor to visit the Nature Conservation Service, I decided that my horizons
would be broadened by a visit to the Museum Zoologici Bogoriense. In any
case, zoological collections tend to be the first or second on my list of
priorities in any major city, and my long-standing interest and continuing
studies on various Indonesian mammals would obviously be rewarded in the
famous Bogor museum.

Once in the museum, I found that a major item of importance was the
excellent collection of skins and skulls of wild pigs. Though I had
previously tended to sympathise with a certain zoological colleague of
mine whose expressed view is, 'Aargh! All those bearded, warty pigs of
Miller and Lyon give me the creeps!', I felt I should at least dip in.

And T did. Having one day taken some measurements, I came across a little-
known paper by Ernst Schwarz (1914) in the museum library and the following
day re-examined the specimens in the light of the rather off-beat opinions
I had read in Schwarz. It was at once clear that something was wrong with
the orthodox view of Southeast Asian pigs, that something was right with
Schwarz's neglected claims and that a major study was warranted.

My fieldwork permits came through shortly thereafter and my wife and
I spent three months in Sulawesi plotting the ranges of five taxa of monkeys.
On our return to Canberra, I found that certain claims were being made by
archaeologists about the antiquity of the pig in New Guinea, and I felt I
ought to contribute. What I contributed was Schwarz's theory of the
relationships of the New Guinea pig, plus my own observations. With the
encouragement of Jack Golson, Jim Allen and others, I decided to look at
pig specimens, both wild and domestic (but mainly wild), in museums further
afield. Gradually the study expanded: one simply cannot restrict oneself
to one area, and the Eurasianwild pigs came into it. It became, like the
sort of work I am always churning out, a Taxonomic Revision; only more
problem-oriented than usual, the problem being 'Where did the New Guinea
pig come from?'

I believe I have shed light on this. I have not solved the problem;
only a lucky archaeological find can do this. But I have come up with
some findings that demand an explanation. I have attempted one, making
so bold as to suggest that not one but two distinct species of wild pigs
were domesticated in Southeast Asia: not only Sus scrofa but Sus celebensis
as well. After I had come to this conclusion, evidence began to pile up:
Helmut Hemmer's cranial capacity studies; my own - at first rather unwilling
- conclusion that Sus celebensis had been introduced at some time to
Simaleue in western Indonesia; finally, Jim Fox's films of the very Sus
celebensis being fed at troughs, fully domestic, on Roti Island southwest
of Timor. There is a Merseyside expression, 'chuffed', which about sums
it up.

The conclusions about New Guinea make best sense in the context of
Sus taxonomy in general; the number of species, their inter-relationships,
the polarity (a very trendy term) of their evolutionary changes, their
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distribution and geographic variation.
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A species is, of course, a population or group of populations that
is reproductively isolated. This means that, in an evolutionary sense,
it is on its own; it sustains itself out of its own genetic resources.
It is the field situation that is important; whether two species can be
made to interbreed in captivity, even if the hybrids are fertile, is not
relevant. The case of Sus scrofa and Sus barbatus, 'good' species
sympatric in Sumatra and West Malaysia but capable of interbreeding to
give fertile hybrids in captivity, illustrates this very neatly. The
reasons why they remain separate in the wild may include their different
ecologies, deviations in courtship rituals, or simply because they find
each other ugly, but not that they are genetically incompatible.
Domestication is really an intensive type of captivity, so I feel no
qualms about saying that the New Guinea pig is a hybrid of two distinct
species.

A subspecies is a geographic segment of a species which is to some
extent morphologically distinctive; 75% of the members of a subspecies
should differ from all members of all other subspecies. Statistically,
this is equivalent to a 90% joint non-overlap, so that a Coefficient of
Difference rule-of-thumb can be applied in the case of measurements: the
difference between the means divided by the sum of the standard deviations
should equal 1.27 or more. Of course, this is not a hard and fast defini-
tion and should be used sensibly; this is one point where, if one may say
$0, taxonomy is an art as much as a science, and points on a cline,
haphazard microgeographic deviations and ontogenetic effects must be
detected and weeded out. The 75% rule is therefore really a minimum
requirement - at least, if the whole subspecies concept is not to fall
again into disrepute as it did during the 1950s.
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CONVENTIONS AND ABBREVIATIONS

In the text, where an author's name is followed by a date with a comma
intervening, it is to be understood as the authority for a scientific name;
these, and references cited in synonymy, are not included in the bibliography
unless further referred to in the text.

In synonymy, original references are abbreviated according to the World
List of Scientific Periodicals.

In referring to certain important specimens, full museum registration
numbers are given; in these cases, the abbreviations refer to scientific
collections as follows:

BM British Museum (Natural History), London

MZB Museum Zoologici Bogoriense, Bogor

RMNHL ~ Rijksmuseum voor Natuurlijke Historie, Leiden

ZSM Zoologische Sammlung des Bayerischen Staates, Munich

Further abbreviations used are:

ANU Australian National University
CSIRO Commonwealth Scientific and Industrial Research Organisation
(Australia)



I INTRODUCTION TO THE SUIDAE

And the swine, though he divide the hoof and be
cloven-footed, yet he cheweth not the cud.
Leviticus, 11 v.17

THE CLOSEST RELATIVES OF THE SUIDAE

The pig family, Suidae, belong to the mammalian order Artiodactyla,
the even-toed ungulates. In all those mammals known as ungulates the
terminal phalanges are enclosed in hoofs, though hoofs would appear to
have evolved independently several times. In the Artiodactyla the weight-
bearing axis of each limb passes between two central toes, which are
enlarged at the expense of the others. In all known representatives
digit T has entirely disappeared and in most cases digits II and V, even
where they are present, fail to reach the ground during normal stance and
locomotion and are referred to as 'dew claws' or 'false hoofs'. The close
apposition and equal development of digits III and IV, together with the
additional emphasis given them by their enlarged hoofs, gives the Artio-
dactyla the closest thing to a popular name, Cloven-hoofed Mammals.

The Artiodactyla are split into three lineages, generally ranked as
suborders: Suiformes, Tylopoda and Pecora. The Suiformes contain the pigs
and their relatives; the Tylopoda, the camels and llamas; the Pecora, the
true ruminants - cattle, sheep, goats, antelopes, deer, giraffes and a
number of lesser known animals, The Suiformes are in many ways the most
primitive of the three: the stomach is less complex than in camels or true
ruminants, while the teeth are low-crowned and bunodont (with cusps, not
confluent curved ridges).

Within the Suiformes are three living families: Hippopotamidae (hippos),
Dicotylidae (peccaries) and Suidae (pigs). The first of these is generally
separated, together with fossil relatives, into a superfamily Anthraco-
theroidea, distinct from the pigs and peccaries which remain in the Suoidea.
This may or may not be correct, but will for the time being be followed
here.

Living hippos belong to two genera, each containing a single species.
Following Coryndon (1977), the two species must be called Hippopotamus
amphibius and Hexaprotodon liberiensis. The former is the Common Hippo-
potamus, still widespread and locally abundant in the lakes and rivers of
sub-Saharan Africa; the latter is the Pygmy Hippopotamus, restricted to
the swamp forests of Liberia and Sierra Leone and, formerly, the Niger
Delta. The two genera, of which they are but the surviving species among
many, can be traced back to the latest Miocene as separate entities, while
the family itself separated from its anthracothere ancestors about 11
million years ago. Hippos are distinguished among the Suiformes by the
lack of the snout disc and by the fact that the collateral digits on each
foot reach the ground - both superficially seeming to be primitive
features, but in fact very likely reversions from a more pig-like condition
in the interests of the hippos' way of life.

The peccaries, like the pigs, have a snout disc. This most remarkable
attribute is related to rooting in the soil, which is exactly what other
mammals possessing such an adaptation (aardvark, coati) also do with it.



The nostrils are terminal and mobile, at once well-placed to sniff out
potentially edible items as they are turned up and able to be closed so
that soil does not enter the nasal passages. The tip of the snout is
flattened and supported by cartilage, a tough pad for pushing into even
quite hard ground. The upper edge of the disc is at right-angles, or even
an acute angle, to the dorsum of the snout, so that loosened soil is more
easily pushed aside by an upward motion of the head. The lower edge runs
without a break into the mucous membrane of the mouth, so that olfactory
sensations are transferred directly through the median gap between the
central incisors into Jacobson's organ during rooting. Finally, the snout
is moved by special muscles, so that finer rooting movements are possible
independently of gross movements of the head.

Present-~day peccaries are confined to the New World, but this has not
always been the case. Their earliest representatives occur in the Oligocene
of Europe, and up until the Middle Miocene (Chinji Formation of India) they
still inhabited Eurasia. Unexpectedly, a peccary turned up recently in the
Pliocene of Langebaanweg, South Africa (Hendey 1976). Today the family is
represented by three species in two genera: Tayassu tajacu (Linnaeus 1758),
the Collared Peccary, whose range extends into North America; T. pecari
(Link 1795), the White-lipped Peccary, widespread in Central and South
America; and Catagonus wagnert (Rusconi 1930), the Chacoan Peccary, first
known as a fossil but in 1975 discovered still existing on the Paraguay-
Bolivia-Argentina border, an amazing scientific revelation (Wetzel 1977).

Peccaries differ from pigs in both primitive and specialised features.
Primitively, the canines do not turn outward and wear against each other
on their medial surfaces like most pigs: the upper canine points down, the
lower canine points up, in the civilised fashion of other mammals.
Specialisations include the very short tail, which has not more than seven
vertebrae; the presence of a scent gland on the back, just forward of the
sacral area; the greater sacculation of the stomach; and the cursorial
specialisations of the hindfoot, convergent on Tylopoda and Pecora. In
the peccaries, the metatarsals of rays III and IV are fused together into
a single cannon-bone except for their distal extremities; toe V has com—
pletely disappeared, except for a short splint bone (metatarsal remnant) ;
and in Catagonus, but not in Tayassu, there is no external trace of digit
II on the hindfoot either.

Because they look superficially like pigs, peccaries are thought of
as such in the popular imagination. By some zoologists they are even
classified as Suidae, but their separation is very old, the earliest
members of both groups being Oligocene. The status of the peccaries as
a distinct family is unchallengeable.

THE SUIDAE
The Suidae contain five living genera, which Thenius (1970) classifies
into subfamilies and tribes as follows:

Subfamily Babyrousinae
Genus Babyrousa

Subfamily Phacochoerinae
Genus Phacochoerus
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Subfamily Suinae
Tribe Potamochoerini
Genus Hylochoerus
Genus Potamochoerus
Tribe Suini
Genus Sus

Before coming on to treat Sug, the main topic of this work, in detail, it
is necessary to make a short excursion into the other four genera.

The Babirusa, genus Babyrousa

The name Babirusa (babi=pig, rusa=deer) is given in Indonesia to a
peculiar and remarkable suid whose relationship to other members of the
family is distant, even questionable. The animal has long slender legs
supporting a barrel-like grey, nearly naked body. The snout is less
specialised than other suids; the stomach is more complex; some of the
muscular dispositions are unique in the Suidae, recalling peccaries; the
face is short, set squarely on the braincase with little basicranial
flexion. Most remarkable, however, is the development of the canines:
while the female lacks them altogether, those of the male point upward
(with some initial forward trend), then curve back, down and round in a
spiral. Note that both maxillary and mandibular canines point upward:
this means that the mandibular canine is normal for a mammal, merely
rather long and external, but the maxillary canine is totally reversed
from its usual mammalian position. As the upper canine develops, it
initially penetrates its alveolus downwards, then the alveolus itself
turns upward, carrying the canine with it, until it comes to rest flat
against the side of the snout, while the canine continues to grow upward,
piercing the skin of the snout and continuing its spiral growth externally.
The function of this weird development is probably not, as local wisdom
would have it, so that the male can hang himself up on a branch and wait
for the female to pass by, but something to do with sexual display or
ritual combat.

The Babirusa is confined to Sulawesi (Celebes), the Togian Islands,
the Sula Islands and Buru; in the latter two parts of its range it has
almost certainly been introduced during historiec times. There is a single
species, Babyrousa babyrussa, with three living subspecies. 1Its fossil
history is unknown, except for Pleistocene fragments on Sulawesi itself;
but following the zoogeographic hypothesis of Groves (1976), its forebears
should be sought among the pre-Jetis fauna of Java and in the Middle
Siwaliks of India. Deninger (1909) would derive it from Merycopotamus,
whose remains do indeed turn up in these deposits, but this genus is an
anthracothere, not a suid, and such an ancestry would deny the suid status
of Babyrousa. This is by no means impossible; previously (Groves 1980) I
have dismissed such an idea, but really it is impossible to place a finger
on any definite resemblance of the Babirusa to any other suid, and perhéps
it is an anthracothere after all. As the Anthracotheriidae are, broadly,
the source group of the hippos, this would leave the Babirusa in the

Suiformes but transfer it from the pig-like superfamily to the hippo-like
one.,

The Babirusa is still quite common in its homeland and breeds well in
captivity, It is, happily, in no danger of extinction.






