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The tamaraw (Bubalus mindorensis), of
Mindoro Island, Philippines, was first
brought to scientific notice by EvEererT
(1878), who reported that he had found “a
specimen of the Wild Ox of Celebes (Anoa
depressicornis), which had been brought
from Mindoro” in the museum of the Col-
lege of St. Thomas in Manila. Mever
(1878) briefly described another specimen,
and insisted that the species, known as “Ta-
marao”, is not in fact similar to the anoa,
and differs also from the tame and feral
buffaloes of Luzon; and that he and Dr.
Gray had failed to find a specimen of it in
the British Museum (referring to Dr.
1. E. Gray, Keeper of Zoology). BARTLETT
(1878) reported that about 30 years earlier
three specimens of a small wild buffalo
from “the island of Mindanao or Mindoro™
had been offered to the museum, but Dr.
Gray had declined them on the grounds
that “they were only small varieties of the
common Manifla or Water-Buffalo”: and
said that this was his opinion also.

The Jesuit missionary Pére P-M. Heupp
was the first author to give the tamaraw a
scientific name. His note (Heupe 1888)
bears no specific date, but according to
MEvER (1896; see also HoopEr 1941) several
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book dealer catalogues (e. g. Friedlinder
Nat. nov. Sept. 1888, 289) indicate that it
had been available before August 1888.
Heupe described the tamaraw as Bubalus
mindorensis and denied that it is a variant
or close relative of Anoa depressicornis.
Although he characterized the overall im-
pression of the tamaraw as a kind of dwar-
fish ordinary water buffalo, with the same
typical colour scheme, he rejected Gray's
and BARTLETT’s opinion that it is merely a
variety of the water buffalo. Instead he
pointed out that domesticated buffaloes in-
troduced to Mindoro long ago feralized
and reverted to the ancestral large Chinese
or Indochinese type, never producing the
tamaraw.

Pere HeuDE acquired his specimen, a skull
with mandible, lacking only the upper pre-
molars, from M. SaiNz bE Baranpa, Direc-
tor of Water and Forest in the Philippines.
Apart from describing it as very reduced in
size, and differing in premolar morphology
from the anoa, Heupe (1888) noted as the
most interesting characteristic the only slight
divergence of the horns and the convergence
of their tips. He proposed the name Bubalus
mindorensis, which is the name under which
it is still known today. The one and only spe-
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cimen available to Heupe is, accordingly, the
holotype of the species.

In August 1888, another brief description of
the tamaraw by Prof. J. B. Steere (1888 2)
was published independently; a much more
detailed account followed a few months la-
ter (STEErE 1888 D). Strikingly, STEERE also
used the name mindorensis, but placed it in
the genus Anoa. He had collected three
adult specimens (two males, one female)
and preserved skins and skeletons. His de-
scription was more extensive than HEUDE’S,
including some body measurements and
even behavioural aspects, and he noted
again that it was quite different from the
domesticated buffalo which, he added, runs
wild in Mindoro and is attacked and driven
back by the “Tamaron”.

As noted by Hooper (1941), the specimens
collected by STeERE are now deposited in
the following museums: University of Mi-
chigan, Museum of Zoology: one adult
male, skin and skeleton (the type of Anoa
mindorensis Steere); Field Museum of Nat-
ural History, Chicago: three skins, male, fe-
male, and female calf, one skeleton and
two skulls; Natural History Muscum, Lon-
don (as seen by P.G.): one mounted skin of
a male, with separate skull, which according
to LYDEKKER (1913), was collected by Prof.
J. B. Steere and purchased in 1892,

For Steere’s type specimen Hooper (1941)
gave the following measurements in mm
(the skin measurements were taken from
the mounted skin): Cord length of head
and body 2200, tail 600, hind foot from
hock to distal tip of hoof 445, height at
shoulder 945, height at hind quarters 983,
girth behind shoulder 1655, app. length of
ear, from notch 135, length of left horn on
outside curve 420, circumference of base of
left horn 335, distance between tips of horn
cores 271, greatest length of skull 380, basal
length 354, palatal length 237, zygomatic
breadth 162, mastoid breadth 185, anterior
border of orbit to tip of rostrum 202, width
across lateral alveolar border of M? 108,
length of maxillary tooth row 101, length
of mandibular tooth row 114.

STEERE’S name Anoa mindorensis was pub-
lished on August 16", 1888; as noted above,

HEeuDE's name Bubalus mindorensis was
published before August in that year, and
0 has priority.

HEuDE’s specimen, the type of Bubalus
mindorensis, had been considered lost for a
long time. Pere Heupk had stored his accu-
mulated material in the Zikawei Museum
of Natural History (Xujiahui Bowuyuan),
which he founded 1868 next to the Catholic
Church in Xujiahui/Shanghai. When it was
taken over by Zhendan or Aurora Univer-
sity (now Fudan University) in 1933, parts
of the collection were put on display in a
newly erected museum, the Zhendan Bo-
wuyan, or Musée Heude. In 1952, the
Shanghai Natural History Museum took
charge of the Zhendan Museum, and later
moved the exhibited part of the collection
to the museum at 260 Yanan Road (East).
The main part of the collection, which was
still in the Xuijahui storehouse, was sent to
the Institute of Zoology, Beijing.

Because the labels and inscriptions on the
skulls were sometimes written in illegible
French handwriting, and rapidly faded, the
Chinese curators missed their significance;
and in time the location of the collection
was forgotten. In Beijing, it remained in
storage crates at the Institute of Zoology
until in the 1990s a new building at last af-
forded space for the specimens to be laid
out on shelves. There, in July 1997, one of
us (C.P.G.) discovered the type specimen of
Sus bucculentus Heude (see Groves et al.
1997) bearing an identification in Pére
HEeuDE’s handwriting, and organized a full
listing of the material (Braun et al. 2001).
From mid-April to mid-May 2000, we cata-
logued and labelled all of the mammal
skulls of the HEUDE collection in both loca-
tions (Beijing and Shanghai). The descrip-
tions, and particularly the excellent litho-
graphs of skulls, as published in the journal
“Mémoires concernant I'Histoire naturelle
de 'Empire chinois”, founded by HEUDE,
were very helpful and allowed us to identify
many type specimens.

We found the holotype of Bubalus mindor-
ensis (Fig. 1) in the Shanghai Natural His-
tory Museum among other Bovidae of the
Heude collection. It was not specially
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marked, but it was the only tamaraw and
its premolars were lost due to the prepara-
tion, exactly as described by Heupe (1888).
Unfortunately, the lower jaw had disap-
peared, as had those of most of the other
Bovidae.

Fig. 1. Cranium of the holotype of Bubalis minorensis
Heude, 1888 in the Shanghai Natural History Museum
(Reg. no. 24231), (a) lateral and (b) frontal view

The measurements of Hsupe’s type taken
by P.G. in mm: Greatest length 384, nasal
length 152, horn, base to tip in straight line
419, span of horns 303, horns, tip to tip
171, biorbital breadth 165, postorbital
breadth 161, greatest occipital breadth 172,
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least occipital breadth 55, nasal breadth
anterior 43, nasal breadth at base of nasals
35, horn, basal diameter 107, horn length
on outer curve 450, length of maxillary
tooth row 111.

Although the tamaraw has sometimes been
regarded as a subspecies of Bubalus arnee,
e.g. by Bourken (1958), it should be trea-
ted as a separate species, even if it is more
closely related to B. arnee than to the anoa
of Sulawesi (Grooves 1969, 1981). More re-
cent genetic research also indicates a closer
relationship with domesticated buffalo Bu-
balus bubalis — especially the swamp breeds
— than with the anoa (TaNAka et al. 1996).

Acknowledgements

We would like to thank Yanc Qisen, Associate
Professor, and Ms. Xia Lin, of the Institute of Zo-
ology, Beijing, and Huang Hong, Foreign Coordi-
nator, of the Shanghai Natural History Museum,
for their assistance with the collections and the
organisation. For the history of the collection we
are indebted to Tang Qing Wel, Dr. GEREMIE
BARME and Mr. SANG YE. We also express our gra-
titude to YANG SonGNiaN, Director, and ZHANG
Nian Sui, Deputy Director, of the Shanghai Nat-
ural History Muscum; to Professor WANG SUNG,
of the Institute of Zoology, Beijing, and the many
others who helped us. The work was funded by
Australian Research Council Grant no. S6116073.

References

Barrteerr, AL D. (1878): Letter to the Secretary.
Proc. Zool. Soc. London 1878, 883-884.

Bourken, H. (1958): Vergleichende Untersuchun-
gen an Wildrindern (Tribus Bovini Simpson
1945). Zool. Jb. 68, 113-202.

Braun, A.; Grooves, C. P; Gruss, P; Yang, Q.
Xia, L. (2001): Catalogue of the Musée
Heude collection of mammal skulls. Acta
Zootax. Sin. 26, 608-660).

DriescH, A, v. . (1976): A guide to the measure-
ment of animal bones from archacological
sites. Peabody Mus. Bull. 1. Harvard Univer-
sity.

Everert, A. F. (1878): Letter to Lord Tweeddale.
Proc. Zool. Soc. London 1878. 792.

Grooves, C. P (1969): Systematics of the Anoa
(Mammalia, Bovidae). Beaufortia 17, 1-12.
Grooves, C. P. (1981): Systematic relationships in
the Bovini (Artiodactyla, Bovidae). Z. zool.

Syst. Evolut.-forsch. 19, 264-278.

Grooves, C. P; SCHALLER, G. B.; Amaro, G.:
KrounsoLing, K. (1997): Rediscovery of the
wild pig Sus bucculentus. Nature 386, 335.

Heupk, P-M. (1888): Note sur le petit buffle sau-
vage de 'ile de Mindoro (Philippines). Mém.
H. N. Emp. Chin. 2, 50-51.

Hooper, E. T. (1941): The type specimen of the
water buffalo Anoa mindorensis Steere. Occ.
Pap. Mus. Zool. Univ. Michigan 443, 1-4.

LypekkeR, R. (1913): Catalogue of the ungulate
mammals in the British Museum (Natural
History). Vol.1. London: British Museum.

Meyer, A. B. (1878): Letter to the Secretary. Proc.
Zool. Soc. London 1878, 881-882.

MEyER, A. B. (1896): Siugethiere vom Celcbes-
und Philippinen-Archipel 1. Berlin: Friedlin-
der und Sohn.

Steerg, J. B. (1888 a): The “Tamaron” of the Phi-
lippine Islands. Nature 38, 363364,

Steerg, J. B. (1888b): Letter to the Secretary.
Proc. Zool. Soc. London 1888, 413-415.

Tanaka, K.; Soris, C. D.; MASANGKAY, J. S.: MAE-
pia, K. 1; Kawamoro, Y.; Namikawa, T.
(1996): Phylogenetic relationship among all
living species of the genus Bubalus based on
DNA sequences of the cytochrome b gene.
Biochemical Genetics 34, 443-452.

Authors’ addresses:

ANjA Braun, Riemerschmidstr. 9, D-90455 Niirn-
berg, Germany (e-mail: anjachraun@aol.com);
Couiv P Grooves, School of Archaeology and
Anthropology, Australian National University,
Canberra, ACT 0200, Australia; PErer Grues, 35
Downhills Park Road, London, N17 6PE, U.K.



