The evolution of the tiger by Andrew C. Kitchener

Excerpted and reprinted with permission of Cambridge University Press and the author from “ Tiger
distribution, phenotypic variation and conservation issues.” 1999. Pages 20-21 and Table A2.1in
Riding theTiger: Tiger Conservation in human-dominated landscapes. Eds. Seidensticker, J.,
Christie, S. and Jackson. P., Cambridge University Press.

Evidence for the evolution of the tiger comes from fossi| remains and molecular phylogenies
(Brongersma 1935; Hooijer 1947; Hemmer 1967, 1987; Wayne et al. 1989; J. Wentzel et al.
this volume). Cats of the genus Panthera probably evolved within the last five million years
or so (Hemmer 1976; Collier & O'Brien 1985; Wayne et al. 1989). On the basis of a
cladistical analysis of various skeletal and anatomical characters, fossil remains and
biogeography, Hemmer (1981) suggested that the original pantherine radiation occurred in
eastern Asia, although thereis fossil evidence to support an African origin for the lion and
leopard (Hemmer 1976). However, thetiger is thought to have an eastern Asian origin
(Hemmer 1981, 1987; Herrington 1987; Mazak 1981,1996).

Reconstructing the fossil history of tigersis difficult owing to the existence of mainly
fragmentary remains, risk of confusion with closely related species, and uncertain dating of
finds. The oldest fossils are from northern China and Java (Hemmer 1971, 1976, 1987).
Originally described as Felis palaeosinensis (Zdansky 1924), a small fossil tiger from Henan
(formerly Honan), northern Chinais thought to date from the end of the Pliocene and the
beginning of the Pleistocene and so may be up to two million years old (Hemmer 1967,
1987). However, it should be noted that these tigers were intermediate in size between
modern Indian leopards and Sunda Island tigers, and may actually represent alarge form of
leopard or an ancestor of two or more of today's Panthera cats. Clearly the taxonomic status
of Felis palaeosinensis would benefit from further investigation.

Early tiger fossils have also been recorded from the Jetis Beds of Java, which have recently
been dated to between 1.66 and 1.81 million years old (Dubois 1908; Brongersma 1935;
Hemmer 1971, 1987; Swisher et al. 1994). Therefore, by the beginning of the Pleistocene
and possibly as long as two million years ago, the tiger already had awide distribution in
eastern Asia. It iscommonly stated that the centre of evolution for tigers was northern China
(e.0. Mazak 1981; Hemmer 1987; Herrington 1987), but the fossil evidence is equivocal
given the wide distribution of the species at the beginning of the Pleistocene. It isalso
unnecessary to require or even envisage such arestricted locality for the tiger's evolution,
since al that isrequired is sufficient temporal separation of a population to alow its genetic
and morphological divergence from a sister or ancestral species, which could have occurred
over awide area of eastern Asia.

Abundant tiger fossils dated approximately from the early middle to late Pleistocene are
known from China, Sumatra and Java (Appendix 2), but tiger fossils only appeared in India,
the Altai, northern Russia and elsewhere in the late Pleistocene (Brandt 1871; Lydekker
1886; Tscherski 1892; Dubois 1908; Zdansky 1928; Brongersma 1935; L oukashkin 1937;
Hooijer 1947; Hemmer 1971, 1976, 1987). Recently, Herrington (1987) identified some
fossil big cats from eastern Beringia astigers, but so far none has been recorded from North
America. Small tigers are also known from the late Pleistocene of Japan (Hemmer 1967).

Hooijer (1947) documented a declinein size of tigers during the Pleistocene until the present
day, excluding those from the Russian Far East, which have stayed about the same size. This
isnot unusual in Pleistocene mammals (Guthrie 1984; Kurten 1967) and probably reflects a
decline in the seasonal productivity of the environment (Geist 1987a, b), and/or adeclinein
average prey size.



Holocene remains of the tiger have been recorded from Java and Borneo (Appendix 2;
Hooijer, 1947, 1963). Thetiger is apparently now extinct on Borneo and the significance of

thiswill be discussed later.

Molecular phylogenies based on a variety of methods confirm the close relationship between
members of the genus Panthera and show that the tiger diverged more than two million years
ago and before the divergence of the lion, leopard and jaguar (Collier & O'Brien 1985;
Wayne et al. .1989; J. Wentzel et al. thisvolume). Therefore, the fossil and molecular
histories of the tiger are broadly in agreement.

Although it is unclear where the tiger first diverged from other Panthera cats in eastern Asia,
it is presumed to have spread north into northeast Asia, and south into the Sunda Islands and
the Indian subcontinent (Hemmer 1987). The late arrival of thetiger in Indiais apparently
supported by its absence from Sri Lanka (unless it became extinct there subsequently), which
was cut off by rising sealevels at the beginning of the Holocene. There is some uncertainty
over the origin of tigersin southwest Asia. Heptner & Sludskii (1992a) proposed that tigers
colonised this area from northwest India, but Hemmer (1987) and Mazak (1981, 1996)
suggested a route from northeast Asiavia central Asia.

Although absent today, on zoogeographical grounds the tiger should be an inhabitant of
Borneo, but the evidence is equivocal and includes a skull, skins, teeth, wall paintings and
photographs, which are usually assumed to be of external origin or influence (Hose &
McDougall 1912; Pocock 1929; Peranio 1960; Gersi 1975; Medway 1977; Y asuma 1994).
However, members of the Bisaya tribe claimed that the teeth in their possession were from
indigenous tigers, although they had been inherited through four to seven generations
(Peranio 1960). This suggests that the tiger may have been an indigenous species until 200 or
SO years ago, but is probably now extinct. The best evidence for the former existence of the
tiger on Borneo isthe tip of an unerupted upper canine that was found in the Niah Cave,
Sarawak in deposits thought to date to the Neolithic of Borneo (Hooijer 1963; Medway
1977).
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The fossil tigers

Andrew C. Kitchener

Table Az2.1. Localities and ages of fossil tigers. Spellings of locality names are as given in
original references and may well have changed since date of publication

Estimated age
Geological (millions of years
epoch ago, Mya) Locality Synonyms Ref.

Late Pliocene to China: Felis
early Pleistocene 2 Anyan, Honan Province palaeosinensis 1,4
Java:
1.3-2.1 Gunung Butak 3,5
(Jetis Beds);
1.66 Sangiran; 3,30
Punung
Middle to late Java: Felis groeneveldtii, 2,5,6
Pleistocene Felis trinilensis,
Panthera tigris
soloensis, Felis
palaeojavanica,
Felis oxygnatha
Kendeng;
0.7-1.3 Trinil;
Kedung Brubus;
Bangle;
Jeruk;
Kebon Duren;
Teguan
Sumatra:
Sangiran; 8
Padang Highlands
China: Felis acutidens
Felis youngi
0.23-0.46 Choukoutien; 7,28,
29,32
Wanhsien, 14
Szechuan Province;
Chinkiang,
W. Hupei Province; 27
Fuminhsien, 18
Yunnan Province;
Kweilin, 20
Kwangsi Province;
0.65-0.8 Lantian, 21,32
Shensi Province;
Gongwangling, 26
Shensi Province;
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APPENDIX 2

Table Az.1. (cont.)

Estimated age

Geological (millions of years
epoch ago, Mya)

0.24
Late Pleistocene

0.27-0.053

Holocene

*Also Kuzuu; Tadaki
Table A2.1 References:

Locality Synonyms

Shihhung,
N. Anhwei Province
Java:
Ngangdong
China:
Shangdong;
Harbin
Japan:
Mikkabi*;
Akiyosi,
Yamaguti Province;
Isa,
Yamaguchi Province;
Gansuiji
Russia:
Bolschoj Lyachow I., Siberia;
Jana River Basin, Siberia;
Tscharyisch River, Altai
Caucasus
E. Beringia
India:
Karnul Caves
Java:
Sampung
Borneo:
Niah Caves, Sarawak

Ref.

25,32

6,31

24
16

22

23

10
12
13

1. Zdansky 1924. 2. von Koenigswald 1933. 3. Hemmer 1971, 1976, 1987. 4. Hemmer 1968.
5. Duboi 1908. 6. Brongersma 1935. 7. Pei 1934; Zdansky 1928. 8. Brongersma 1937,
9. Tscherski 1892. 10. Brandt 1871. 11. Lydekker 1886. 12. Vereshchagin 1959 in Herrington
1987. 13. Herrington 1987. 14. Hooijer 1947. 15. Hooijer 1963. 16. Loukashkin 1937, 1938.
17. Young 1939. 18. Young 1932. 19. Shikama & Okafuji 1958. 20. Pei 1935. 21. Minchen 1964.
22. Shikama & Okafuji 1963. 23. Takai & Hasegawa 1966. 24. Zhang Zulu 1994. 25. Young &
Chow 1955. 26. Wu et al. 1966. 27. Chiu et al. 1960. 28. Teilhard de Chardin 1936. 29, Pei 1936.
30. Swisher et al. 1994. 31. Swisher et al. 1996. 32. Groves 1989.
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