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SUMMARY

Skins and skulls of Habyrousa babyriussa have been studied ; the species is divisible into
three living subspecies : B. b. babyrussa (syi. frosti) from Buru and Sula, B. b. togeanensis
from Malenge, and B. b. celebensis from the northern arm of Celebes. A skull from near
Kulawi, central Celebes, tends towards babyrusse, and may represent a surviving popu-
fution of the inadequately characterised B. b. bolabatuensis, known as a subfossil from the
southern arm of Celebes. Teeth of the latter form decreased in size through time. The
sibility of the species having heen introduced into Bury and Sula is discussed.

IxTrRODUCTION

The remarkable babirusa (genus Babirouse Perry, 1811) attracted early
notice in western scientific circles, despite its restricted distribution (see
Mohr, 1938 for a brief pre-Linnaean history). It commanded attention
because of the bizarre appearance of the male, not only for Europeans but
also, perhaps, for Indonesians (see below). Modern zoology has confirmed

’

that it is indeed no “ordinary pig”, as shown by the anatomical study of
Davis €1940): alone among the Suidae it retains four terminal tendons to
M. plantaris; the arrangement of tendons to M. extensor digitorum communis
resembles the peccaries; M. coracobrachialis has two heads, as is usual in
ruminants; the stomach is complex, and the origin of M. omohyoideus again
resembles the peccaries {Saban, 1968). While Deninger’s (1909) claim that
it hal descended from a Miocene anthracothere can surely no longer be main-
tained, Thenius (1970) could see no common ancestor with the other Suidae

more recent than the Oligocene, justifving its allocation to a separate sub-

tamily, Babyrousinae.
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History orF TaxoNoMy

Adfter a period when it was variously misassigned to Borneo, Sumatra,
Amboina and other places (as noted by Sody, 1049) its occurrence in Celebes
and Buru was finally confirmed, and authors set about elucidating its
variation from place to place. First, Deninger (1909}, on the basis of remark-
ably large samples for that period (16 from Bury, 10 from Celebes) disting-
uished the Celebes babirusa — taking Duru as type locality of B. babyrussa
——~ as a separate species, Babirusa (sic) celebensis. The distinguishing
characters of the Celebes species were the wrinkled, nearly hairless skin,
contrasting markedly to the well-haired skin of the Buru species; the longer,
narrower skull; the upper toothrow longer, above 73 mm, the nasals con-
stricted between the canines of the males, and the longer, thicker upper
canines with their alveoli upright instead of forwardly inclined. As a con-
sequence of the difference in initial direction of the upper canines, in side
view they are not overlapped by the backcurving lower canines as they are
in the Buru form.

Later Dammerman (1929), comparine “a rather large series” (about
 102¢ £ g )

seven?) of skulls from Buru with four from Celebes, found the following
differences: the Buru skulls are shorter and broader, their profile less straight;
the frontals have deep sharp-edged furrows, instead of shallower with
rounded edges as in Celebes specimens; and the supraorbital foramen is
more or less concealed from dorsal view, However, in only one of the four
Celebes skulls were the nasals greatly constricted. The upper canines in the
Buru skulls are parallel to each other, or diverge, whereas in two of the
Celebes skulls they converge and nearly touch in the middle of their curve.
Some of these characters, he notes, are similar to those which distinguish
domesticated from wild pigs. Dammerman was aware of Deninger’s paper
but had “no access” to it.

As a matter of fact Lesson (1827), although referring to Bury, had in
effect described Celebes babirusas under the name Babirussa alfurus; but
Deninger, as well as Thomas (1920), Sody (1049), Laurie & Hill (1934)
and others, showed that Lesson merely intended to rename Linnaeus's Sus
babyrussa (even quoting the type locality as Buru) to avoid tautonymy.

‘Thomas (1920) reported on eleven skulls from Taliabuy, in the Sula islands,
compariag them with the Buru form after first noting that in Deninger’s
canine and nasal characters they followed the Bury, not the Celebes pattern,
Retaining the division into two species, he described the Sula form as
B. b, frosti, differing from B. b. babyrussa in its slightly smaller size,
conspicwusly smaller canines, narrower bullae, and more slender paroccipital
processes. However, it is unclear how many skulls from Buru were available
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for comparison, only one being mentioned {this one, however, being the one
wred by Seba and so the chief basis for Linnaeus’s description, is the
lectotype of the species): judging by the registration numbers, only one
other Buru skull would seem to have been in the British Museum at that time.

Sody (1949) compared 10 skulls from Celebes, 4 from Malenge (Togean
islunds), 8 from Bury, and 4 from Sanana (Sula Islands). These last he
referred to frosti with a query, as “judging on the description, there seem to

exist differences” from the type series from Taliabu. He went on to describe
the Malenge specimens (including 3 skins and one head-skin) as a new
race, B. b, togewnensis. The new race was described as hairy like babyrussa
(and also frosti, a fact not known to Thomas), with the underparts, as far
as the sides of the upper lip and insides of the limbs, much lighter than the
rest of the body. The toothrow was said to be much shorter than in celebensis
but rather longer then in frosti, though about the same as in babyrussa;
M3 was narrower than in celebensis, perhaps a little smaller than in the other
two; the nasals, pinched in like in celebensis. By implication, Sody included
the Celebes form, too, in the single species 8. babyrussa.

One further subspecific name has been applied to a babirusa. In 1064,
E. de Beaufort, in a catalogue of type specimens of ungulates in the Paris
museum, drew attention to a mounted babirusa skin from an animal brought
back alive by Quoy and Gaimard and stated in the museum catalogue to be
from Celebes. However, in the collector’s manuscript catalogue the specimen

i

is listed as from “Moluques”. This, according to De Beaufort, makes the
specimen a novelty, as the babirusa appears not to have been recorded from
there since then; so it would have formed a geographic variety {now perhaps
extinet), to be called Babyrousa babyrussa Merkusi (sic), after M. Merkus,
governor of the Moluccas, who presented the animal to Quoy and Gaimard.
Everything about this name is inexplicable; the Moluccas, then as now,
included Buru, type locality of the species; the specimen was already in
captivity in Merkus’ residence, and could as easily have been presented to him
from Celebes as from anywhere else; the capitalisation of the trinomial; and
surely it was pointless to create a nomen nudum, which even if it represents
a valid form will be displaced by any name (with description appended)
which someone in the future cares to award.

Mohr (1938) reviewed the subspecies described up to that time, and
presented photos of living celebensis and frosti, showing clearly the naked
wrinkled skin of the former and the hairy covering of the latter. The snout
of frosti is, as she notes, markedly more pointed than that of celebensis,
and would seem to be more mobile in life. Other interesting photos include
one of a female skull — perhaps the first published photo of the skull of



[
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the rather unspectacular, tuskless female — and one (Abb. 18) of a frosti
skull ,f,ui to be 33&? with small tusks in the upper jaw, and canines larger
than usual for a female in the lower jaw. The specimen, ev idently a young
adulr, is a wild-shot one, collected by Rosenberg: without supporting n(.:_o:ma
[ would wmcline to consider it a male with rather short tusks, especially
considering its evident vouth

Two extinct forms, one recent and one fossil, have been described by
Hoojjer {1048; 1950). Three M;, one M2 and one M3 from Beru and
~ompoh, near Cabenge in Sulawesi Selatan (South Gn_ovamY associated with
the Pleistocene giant suid Celebochoerus heckereni, were very much larger
than most living homologues (than all, in the case cm the M? and the two
complete My), and were described as a subspecies Babyrousa babyrussa
beruensis { Hooijer, 1948). Numerous teeth from the Holocene cave deposits
at Bola Datu, also on the southern @nibmc_m. were assigned to the subspecies
Babyrousa babyrussa bolabatuesis by Hooijer (1030), as having “Teeth.
of less average size (than Celebes s E::Fsi_ comparable to that found in

Babyrousa babyrussa babyrussa (1. V f Boeroe and in Babyrousa babyrussa
frosti (Thomas) of the Sula Is.” ;rﬁ words, the new subspecies was
distinguished from the other h&n es race but not from the Duru and Sula
ones. Butas the Bola Batu deposits seem fairly recent (they contain apparent
dog remains, and 16th century Chinese sherds), the implication certainly
is that if babirusa had survived on the southern peninsula up to the present
they would be, in dental characters at least, more like babirusa than celebensis

THE PRESENT sTUDY

A study of babirusa taxonomy was begun in July 19735 at the Zoological
Museum, Bogor, as a by-product of a study of southeast Asian Suidae.
Further material was studied in various Furopean museums in Noveniber
and December 1976 and February 1977, and finally again in Bogor in July
1978. Standard measurements were taken on skulls and teeth, skin characters
were recorded, and special attention was paid to those characters described
in the literature (above) as diagnostic of one form or another. Dr. G. G.
Musser kindly sent measurements and descriptions of specimens in the
(New York), and these have also been

American Museum of Natural History |
utilised in the present study.

Skin
The Begor Museum (MZB) and American Museum of Natural History

(AMNH} have good collections of babirusa skins; other museums little
or none. Altogether 1 could study personally 3 (37) from Celebes, 3 from
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Malenge, 35 from the Sula Is. (of which 4 were from Sanana), 2 (37) 1
Buru, and the type of merkusi. In addition, | received descriptions of o skins
trom Celebes and 6 from Malenge in the AMNH.

All Buru and Sula skins have conspicuous long thick hair all over the
head, body and legs. Of the 4 Sanana MZB specimens, 3293, a male, has hair
that is mostly creamy gold with just a few black hairs intermingled, mostly
towards the foreparts, and a dorsal stripe of unmixed golden hairs; but the
rump hairs, in a triangle with its apex in the lumbar region, are entirely
black, with the golden dorsal stripe continuing through it. The head is like
the body, but round each eve is a ring of black and the hairs on the back
of the ears are black. The checks and limbs are pale. MZB 3201, a female,
is similar, but the hairs are sparser. MZB 32¢2, a female, has long dense
hair of the same colour, but with no black hairs at all except a few sparse
ones on the rump, round the eyes, and on the back of the ears. MZB 2014,
a juvenile female, on the other hand has the fairly dense long hairs entirely
black ali over the body. Finally, a skin in the Amsterdam Museum, ZMA

s

unreg., from “Sula Islands

has much sparser hair, especially on the hind
parts, mainly white but with some black on the snout,

Ot the Buru skins one (MZB 1871), a female, resembles MZB 3293
from Sanana, but has black hairs on the rump only and a few round the eyes.
The vther, ZMA unreg., female, has pale fawn hairs all over, rather sparser
than the Bogor skin. >5053 skin, ZMA 9gr22, a juvenile said by Mohr
(1958: 37) to be from Bury, but with “Celebes” on the present label, has
thick black hairs all over.

All these skins, therefore, have a conspicuous hair-cover with both a light
(fawn or gold) and a dark (black) hair type, varying in predominance, but
tending to be differently distributed over the body. All skins, if complete
in that region, show a well-developed tail tuft. The two unregistered ZMA
skins (one from Sula, one from Buru) are noticeable paler on the under-
parts, a feature said by Sody to distinguish the Togean race.

The three togeanensis skins in Bogor, as Sody states, are variable in colour
mostly fawn, but some hairs in all skins are black, generally with fawn tips;
they are paler fawn in the mid-dorsal region and black on the forehead,
while the underparts are pale. The six AMNH Togean skins vary from
“brown” to (in one case) black, which sounds in part similar to the Bogor
skins and implies the same range of variation as in Buru and Sula. As in
the latter, there is always a well-developed tail tuft. A difference, however —
apparently the only consistent difference — is that the hairs, though still
conspicuous, are much less long and dense.

The three Celebes skins in Bogor — two from Bumbulan, one from
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G. e-lle in the same region — are markedly different: the hair very sparse

and ,f._::ar ;E‘r brown U:ﬁ lighter in the :E;E: ,_.Ef,u_ region; the overal

AMNEH collec ‘cn ﬁ: SRIC Sﬁ.m. Comm. ) ;omﬁ,?nm 5 oas f.vmamm:. > as

“medium dense”, 2 “dense” mz; either black or “brown”, and in the substantial
breeding group in the Surabaya zoo, evidently from Ccmaoav,‘ some animals
are indeed much more conspicuously hairy than others. A skin in Amsterdam,
ZMA o121, from Celebes. also has a conspicuous hairy coat. Guillemard
{1886: 203) describes a male from Lembeh island, off Bitung in Minahasa
as being “covered with a very fine yellowish down”, and he also notes rhe
colour polymorphism.

If there is less differcnce in hairy rc::::r between the

Celebes babirusa

and the rest than has commonly been described, one substantial dif ference
does remain: the small size and sparsity of the tail tuit, in which all
specimens from Celebes — AMNH material included — differ consistently

from all those from other islands,

Skull: a. non-metrical comparisons

Dammerman { 1g29) found that the dorsal profiles of his Duru series were

less straight than those from ﬂ&n,cnm. In the present study, two-thirds of the

skulls from both Buru and Celebes have a profile that is
at the nasal root (as have 40% from Taliabu and all
distinction therefore cannot be maintained.

The difference in degree of expression of the frontal furrows is much

noticeably concave
om Malenge). This

more diagnostic. The furrows are not sharp-edged in any skull from Minahasa
or Malenge, nor in 16 out of 18 from the Bumbulan region, but they are
in 12 outof 16 from the Sula Is. and in 23 out of 2¢ from Burw. Both males

and females show this difference; in Buru and Sula they seem to become
sharper-edged with maturity. The associated feature of the supraorbital
foramen {which lies at the posterior end of the furrows) being overhung,
concealed from dorsal view, in Buru but not in Celebes skulls, is not quite as
good: it is visible from above in 16 out of 17 from Minahasa, 17 out of 18
from Bumbulan, and in all of 8 from Malenge, but also in 6 out of 13 from
Sula and 17 out of 32 from Buru.

The canines of males differ markediy between the various o geographical
groups. As Deninger { 1¢og) found, they tend to be much _csmma and thicker
in Celebes than in Buru; Sula skulls align with Bury, and this time the
Malenge skulls also tend to align with Buru. However, a Buru skull (Leiden,
cat. ost. b} has the largest canines of any seen in this study. A difference that
seemns to differentiate in every case between males {rom northern Celebes

3
v
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and from Sula or Duru is the forward-rotated alveolus of the maxillary

canine in the latter, such that, as Mohr (1938) stressed, the upper canine
;

s much more closely behind the lower, and in side
erges
ig. a, b). In Celebes

in dula and Buru em

view the lower canine crosses lateral to the upper (pl. 1

e+

male skulls the upper canmine emerges vertically and the lower is always

distinctly u::a:,c it {pl. 3 aj. In /Tﬁzqc skulls the canine alveoli

are rotated as in Buru, but less markedly in most cases (pl. 2 fig. b).

As Dammerman (1629) noted, the maxillary canines usually diverge or run
parallel to n.mnr other in Buru skulls; they do slightly converge, however

in 10 out of 26 skulls, and even cross in one (Leiden, cat. ost. b). In Sula.

somewhat by contrast, they converge in ¢ out of 13, but in the restrictec

1
series from Taliabu they converge in 8 out of 10. They converge in all
Malenge skulls, and in all but three of 22 skulls from northern Celebes
(they cross in one of these).

The differences described by Thomas (1920) to distinguish frosti {Taliabu)

from babyrussa {Buru) are not very convincing. The skulls do average

slightly narrower, but not significantly. The canines are small in both as a

general ruler it merely happens that in the lectotype of babyrussa they are

rather large. Mohr (1038: 63) ﬁ..?:anu

a Sula skull with unusually large
canines. The bullae and paroccipital processes are not different.

Hooijer (1930) noted that, although most babirusa skulls lack T2 or DMZ2,
this tooth is present on at least one side in 7 out of 13 skulls from Sula,
compared to one out of 17 from Buru and two out of 13 from Celebes. Of the
specimens not seen by Hootjer, one (MZB 2013) out of 14 from Buru has
a P2 making a full total of 2 out of 31, or 6.3%; 2 out of 4 from Sanan:

making a full total of g out of 17, or 33% for Sula as a whole; none from

Malenge; and one out of g from Celebes, giving a total of 3 out of 24

or 12.3%. Thus it is confirmed that the frequency of this anomaly is much

higher in the Sula islands than elsewhere.

Skull: b, Metrical comparisons

A number of standard measurements were taken on skulls and teeth of all

babirusa speciniens studied, as well as two (distances between upper canines:

(1) at their roots, (2) in the middle of their length) designed to bring out
the convergent/divergent contrast. T'he results, population by population, are
given for males in Table

The two samples from the northern peninsula of Celebes, Minahasa and
Bumbulan (the latter includes in addition one specimen each from Monano
and Muton) are very alike metrically, as they are non-metrically. Bumbulan

skulls are broader across the zygomata and canine roots and have a longer
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TapLe 1

Skull measurements of geographical sa aples of male Babyrousa

(a) Groups .

Malenge Taliabu Buru

o mean s.d. o mean s.¢. N mean s.d. n mean s.d. 0 mean s.d.
Total lengrh 16 293.9 9.9¢ 13 296.9 14.78 5 309.0 6.75 10 280.2 11.91 26 28i.8 12.86
Condylobasal 277.0 13.25 13 280 11.03 5 285.2 4.44 8 27t1.8 10.08 22 266.8 9.5
Blzypomatic 17 12604 6,93 13 133.3 6.58 5 129.0 3.74 19 121.7 6.20 2 127.5 3,72
Palate 1. 17 181.2 8.97 12 i84.5 8.06 5 185.4 3.85 10 181.3 7.86 2 180.1 6.58
Toothrew 1. 5 73.3 66 5 80.3 406 6  71.7 1.7% t 68.0 - 6 69.0 1.67
Occipital br. 8  70.6 9.90 i3 67 7.16 5 68.4 3,85 16 64.3 3.86 26 69.5 4.53
Cccipital he. 7 66,6 5.02 13 66,0 4.03 5 62.8 3.9¢ $ 57.8 5.33 24 61.3  4.57
Canine rocts . § 37.8 1.92 12 82.3  6.43 6  61.0 2.35 16 50.1 2.69 26 36.1 4.02
Canine middle 6 24,7 11.52 10 15.4 16.30 5 0.6 0.00 ic 27.8 20.25 18 53.7 23.09
3 length 7 25,4 1.60 13 25.4 1.98 <] 20.8 0.75 10 22.1 .10 15 22,6 1.30

(b) Single specimens
Lembeh Moa Sanana

Total length 288 252 265
Condylobasal 1. (271) (242) 254
Bizygomatic br. 134 128 121
Palate 1, 183 (155) 169
Togthrow 1. (76) 69 67
Occipital br. £0 54 64
Oceipital he, (73) (46) 56
Canine roots 61 51 47
Canine middle 12 15 64
W3 length 23 23.9 21

toothrow, but not one of the differences exceeds the traditional subspecific
limits, with the coefficient of difference (C.D., difference between the
means divided by sum of the standard deviations) greater than 1.28. The
single specimen (Cambridge Zoology Museum, 13.002) from Lembeh, an
island off the castern coast of Minahasa, divided from it by a channel abou
half a kilometre wide, falls within two standard deviations of the Minahasa .
sample for all measurements; Deninger (rgog) gives measurements, many

of them comparable, for three more skulls from l.embeh, one of %@w

(Dresden 2476) the type of celebensi
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The Malenge skulls average larger than those from Minahasa or Bumbula
and have a short

across the B?:a the upper canines /2 wmetrical expression of their in-

variable convergence) is zero. The third molar difference is beyond the

ific fevel of distinction from both the Minahasa (1.53)

and Bumbulan (1.68) samples as is the toothrow length from the Bumbulan

r toothrow and shorter M3, lower seciput, and the distance

traditional subspec
(1.48). though not from the Minahasa (1.06) sample. Taken in conjunction
with the external differences, the Malenge form should be allotted to a
different subspecies from the northern peninsula form.

The Taliabu skulls are smaller in almost every measurement than are the
Celebes ones. The toothrow length and breadth across canine roots are
significantly smaller than in the two mainland samples, and the latter and
total skull length differ significantly from the Malenge material (C.D. above
1.28). Taken, again, in conjunction with the external differences, this con-
firms that the Taliabu form should be recognised as a subspecies distinct
from the Celebes mainland and Malenge forms.

The single adult male skull from Sanana, the old name for the island of
Sulabesi southeast of Taliabu in the Sula group, is smaller than all but one
of the Taliabu skulls, but does not fall heyond the two standard deviation
limits in any of its measurements.

Buru skulls are again small; they differ significantly from the Celebes
mainland and Malenge samples in the smaller total length and condylobasal
length, from the mainland samples also in the smaller toothrow length. But
thev do not differ
and as it will be recalled that there are no external or visual skull differences

significantly in any measurement from the Taliabu sample;

¢ither, there are no grounds for maintaining a subspecific distinction.

[he female skulls are few in number. Thomas (1920) quotes Frost, the
collector of the Taliabu sample, to the effect that the males defend the
females so courageously that females are hard to kill. The female samples
{Table 2) differ from vne another in just the same manner as do the males,
with the sole exception of the Malenge skulls, which are not larger than the
Celebes mainland ones, unlike the corresponding males. Females are other-
wise some 30 mm shorter in total and condylobasal length than are the
respective males.

A most interesting specimen is the (slightly damaged) skull of a male
from G. Malema, 1200 m, Moa, Rulawi district, central Celebes (MZDB
2113, pl. 3 fig. a). The skull was purchased in 1977 from villages by WWF
and PPA representatives, and is the first known specimen from Celebes that
is not from the northern peninsula, although Dr. G. G. Musser (pers. comm.)

saw live specimens several times in the same general area. The skuall is






