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Abstract: The cheetah Acinonyx pardinensis apparently inhabiting most open habitats of the Old
World in the whole Villafranchian up to the lower Middle Pleistocene. Remains of this species
have been found at several sites in Europe, northern China and India. Fossils cheetahs also exist
in some African faunas of Lower Pleistocene or lower Middle Pleistocene age but are still
concealed under other generic and specific names. The distributional history and the origin of the
modern cheetah are completely unknown at present.

Le guépard Acinonyx pardinensis occupe apparemment la plupart des habitats ouverts de
I'’Ancien Monde pendant tout le Villafranchien jusqu'au Pléistocéne Moyen Inférieur. Les restes de
cette espéce ont été trouvé dans plusieurs sites d'Europe, au nord de la Chine et en Inde. Les
fossiles de guépards existent également dans des faunes africaines de I'age du Pléistocéne
Inférieur ou au Pléistoceéne Moyen Inférieur mais sont encore cachés sous d'autres genres et
noms d'espéce. La distribution historique et I'origine du guépard actuel sont totalement
inconnues.



Fossil History of Living Felidae |

Helmut Hemmer

To. understand the population decline. observable in
many cat species today, it is not only necessary to know
the effects of direct influences by man but also the
ecological adaptations reached in the course of the
evolution of these forms. The present distribution of any
one species cannol be seen as more than one moment of
biogeographical situation, one which has perhaps
changed many times in the past. We may be sure that not
all restrictions of cats, known for the span of man’'s
history, are due to the activities of this higher primate
species alone. Changes in ecosystems by climatic fluc-
tuations determined real reductions and so led to relic
populations or gave some species the opportunity to
enlarge their distributional ranges considerably. The
knowledge of a species’ histery may also help us to in-
terpret better its present situation for conservational
purposes. So it seems to be of some interest, not only for
paleontologists, to present here a short account of cat
distribution in the Pleistocene and the facts known at
present on the evolution of the living cat species.

The greatest difference between maximal and recent
distribution in al} cats may be found in the lion. Today
restricted to parts of Africa and a small population in India,
and known from historical times in most of the African and
southwestern Asiatic regions, lions once lived in the
Upper Pleistocene in the open landscapes of Europe,
southern Asia including Cevlon, Siberia and North and
Middle America down to the northwest of Scuth America.
The known history of this species begins in the lower
Middle Pleistocene with fossil remains from Europe,
northern Asia and Africa. The oldest documents of the lion
in Europe date from the late Gromerian or the onset of the
Mindel/Elster glacial. They include two nearly complete
skuils from deposits at Mauer in Germany and at Petralona
in Greece, numerous mandible and skull fragments from
the Mosback gravels in Germany and some mandible
fragments and teeth, as well as postcranial skeleton
bones, from a few other sites (Hemmer and Schutt, 1970,
Hemmer, 1974). These very large lions of the European
lower Middle Pleistocene are characterized by a skull
which still resembles, in its frontal proportions, mare that
of the other species of the subgenus Pantherathan that of
Upper Pleistocene European lions or of modern licns. In
the shape of their mandibular bone early European lions of
the Mosbach gravels are strictly comparable to the
somewhat smaller and presumably cldest lion’s fossil
presently known, that found in the upper Bed Il of Olduvai
Gorge in eastern Africa. This lower jaw was originaity
thought to be possibly related to the tiger (Ewer, 1965) but
later was shown to beleng to a lion (Hemmer, 1976h;
Petter, 1973). Beds Il and Hl of this site are older than the
boundary between the Matuyama Reversed and Brunhes
Normal epochs on the evidence of geomagnetic polarity
measuremenis {Leakey, 1971). This boundary is dated at
about 700,000 years, whereas potassium/ argon-dating
gave a figure of about 500,000 years for the upper Bed i
(Oakley, 1968). Independently of this obvious discrepancy
in absolute dating by different methods, the Olduvai
mandible must be considerably older than the European
tion remains, as the Mauer deposit and the main fauna of
the Mosbach gravels, according tc corresponding
paleomagnetic dates, are younger than the boundary in
question- (Koci, Shirmer and Brunnacker, 1973). Deposits

yielding lion fossits in the Kolyma region in northedster,
Siberia possibly correspond by relative chronojogy to th
Tiraspot faunal complex of the late lower Middi
Pleistocene age (Vangenheim and Sher, 1970; Vedresh{®
chagin, 1971}; therefore, they are younger than the firs(}
European lions. This species cannot have originated in§
Eurcpe where the jaguarlike Panthera gombaszoegensis|’
lived from upper Viltafranchaian time to the lower Middlg
Pleistocene (Hemmer, 1971d) but was a newcomer in thq
Cromerian interglacial. These  datings suggest tha:
gvolution center of the species Panthera leois to be found?
in the later Lower Pleistocene or early lower Midd!
Pleistocene of Africa. Other African lion remains; of
possibly comparable age are known from Swartkrans and .
Kramdraai in the south of the continent (for the problem of |
dating these deposits see: Qakley, 1968; "."-J’righja and
Skaryd, 1972; Hemmer, 1973; Maier, 1973; Howells, 1973), |1

Even these early lions show differences betwaen the
hitherte known forms of Africa, Europe and northern Asig
in ahsolute size and in some proportions of the 1eeth
These possibly took place as a resuit of genetic drift jn the |
spreading of the species over the continents (Hemmer, i
1974). At present we have very few lion remains dating from :
the upper Midd!e Pleistocene but numerous ones from the
Upper Pleistocene. This fossil material indicates thatjthers :
was local evolution in the different parts of the whols .
distributional area, which was influenced and pilotef to a
cansiderable extent by the changing climatic events of th
Pleistocene. This lead to the different subspecies of lions| -
such as the famous European cave lion, Panthera leg!
spelaea, and the American lion, Panthera leo atrox, at the -
end of this epoch (Hemmer, 1974). It is supposed that 3
main factor determining this evolution was the ecoiggica
effect of the Riss or Hlinoian glacial at the end of the Middis
Pleistocene. tn Ewrope and northern Asia the ion's:
distributional area was apparently partially split up inig
some refugial centers by ice covering wide regions?n the
north of central and eastern Europe, by the Caspia
transgression enlarging the Caspian Sea far to the [nort
and perhaps also by the damming up of a gigantic icé lake
in the western Siberian lowlands with possible conngclio
io Lake Aral. At the same time the marine regressio
resulted in a broad tand connection in the region of the
Beringian Sea.between northern Asia and Alaska. So ths
eastern Siberian population of the lion got the chance (¢
spread over the partially ice-free Alaskan region of the
North American continent {Hemmaer, 1874). Thus began the
history of the American lion. This very large form was firs
described as a separate species, Panthera afrox, and late
was thought to be related to the jaguar (Simpson, 1941}
however recently different authors have simuitaneousl
shown (Vereshchagin, 1971; Hemmer 1971d, e, and| 1974)
that in fact it is a true lion of the spelaea-group distributed
in the Upper Pieistocene over the whole northern holarc
trical region. Whereas only an uncertain find from a sup
posed lllincian deposit in Alaska, a specimen from 3
presumably lllincian fauna in Idaho and a lion’s fossiLfro
the Sangamon interglacial age in Kansas record th
species' existence before the ultimate glacial in North
America (Harington, 1969; Kurten, 1973b), a; rich
documentation exists from the last period of the Uppel
Pigistocene. Panthera lec atrox obviously reached Middle




America at this time as well and spread down to Peru in the

northwest of the South American continent (see

dgistributional map given by Harington, 1969). Then the
distributional decline of the lion took place rapidly in the
northern holaractic at the end of the Upper Pleistocene
and at the beginning of the Holocene when, with rising
temperatures, the open landscapes of the lion’s favored
habitat disappeared more and more.

The lion’s history is a model for mainly (ocal evolution
guided by the ecological evenis of the Pleistocene and
leading, after the initial spreading over the distributionai
area, to the ultimate diversity of subspecies found in the
Upper Pleistocene and in the Holocene. A comparable
pattern of evolution holds good for other cat species. The
oldest fossil documents of the leopard (Panthera pardus)
seem to be an upper carnassial from Jharakki (determined
as Sivafelis potens by Pilgrim, 1932, a species, the
holotype of which belongs to Acinonyx pardinensis as
shown by Schutt, 1970) and a mandibular fragment (B.M.
16537 a; Felis non det. ailied to F. pardus Lydekker, 1884;
Felis aff. pardus Matthew, 1929; Sivafelis potens Pilgrim,
1932; Panthera csomai Kretzoi, 1929). Both originate in the
Pinjor zone of the Indian Siwaliks paralleling in age the
upper Villafranchien Dijetis complex of. Java {von
Koenigswald, 1968). The relatively long P3 of this mandible
reveals the situation in Panthera gombaszoegensis and
Panthera onca and therefore suggests a very primitive
form of the leopard. The upper carnassial resembles in
size and proportions a tooth from the lower Middle
Pleistocene Trinil complex of Djeruk in Java. In Africa the
first leopards are also found in the lower Pleistocene or
- lower Middle Pleistocene according to the moot dating of
the South African deposits in question (Ewer, 1956; Sterk-
fontein, Swartkrans; see e.g., Oakley, 1968; Wright and
Skaryd, 1972; Hemmer, 1973; Maier, 1973; Howells, 1973).

in the Middle Pleistocene several leopard remains are
known for eastern and southeastern Asiatic regions. Teeth
from socuthern China are comparable with teeth of the
tecent subspecies Pantherea pardus sinensis and have
led to the supposition of local evolution from Middle
Pleistocene times up to the present in this area {(Hemmer
and Schutt, 1973). Apparently very large eopards occurred
in the Upper Pleistocene Ngandong fauna of Java where
very large tigers of Chinese affinities were also found
{Hemmer and Schutt, 1973). Several fossil mandibular
remains from Japan, Choukoutien in northern China and
from Java which were originally thought to come from
farge leopards in fact belong to small tigers (Hemmer.
19672, 1968a; Hemmer and Schutt, 1973). in Pleistocene
taunas of Europe several different forms of leopards may
be distinguisfied. Their spreading over this subcontinent
can zt present be dated in the fower Middle Pleistocene
and obviously occurred somewhat earlier than the invasion
of the lion in this country (Hemmer and Schuit, 1870),
Mandibular remains of some of these early European
leopards show affinities in their shape with Pleistocene
North American jaguars. It is to be supposed that another
subspecies was existent from the end of the Middle
Pleistocene or the baeginning of the Upper Pleistocene in
south and southeastern European areas. Leopards of this
group apparently spread from this center in the
Mediterranean region after the Riss glacial over some
tentral European areas {Hemmer, in press). The modern
laopard subspecies found in the Caucasus is represented
by some remains from a cave fauna at Rubeland, Harz
{Germany) which are to be dated not younger than in the
Podhradem{Hengelo-) interstadiat of the middle Wurm
glacial {Schutt, 1968, 1969; Hemmer 1871b). This suggests a
distributional connection of leopard populations from
central and eastern Europe sometime at the end of the
Upper Pleistocene.

The. history of the jaguar (Panthera onca) in Norlh
Ametica dates back to the late Blancan paralle! with tHe
late Villafranchian of the European Lower Plaistocene
(Kurten, 1937b). From the base of the Blancan deposits in
Croshy County, Texas a felid skull was described as
Panthera paleoonca (Meade, 1945). However it could b
shown that this is not a true jaguar or other pantherine cat
but belongs to the extinct genus Dinofelis which wa
ecotogically slfeaking, the forerunner of the genus Pa
thera in the Pliccene and Lower Pleistocene of Afric
Europe, Asia and North America (Hemmer, 1973; Kurte
1973b}. In the course of the Pleistocene a gradual siz
decrease from earlier to later forms was shown for th
North American jaguars. “The earlier form also ha
relatively longer limbs and less shortened hands and feet!’
{Kurten, 1973b). Middle Pleistocene remains of Sout
American jaguars were found in the Tarija region in Bolivi
(Hoffstetter, 1952). In the Upper Plsistocene the species |
weli documented in Argentina. Gigantic jaguars lived at
this time in the most southern parts of the South America
continent {Cabrera, 1934), '

On the basis of the dating of the earliest members of th
subgenus Panthera, it can be supposed that the jaguarlik
ancestor of this subgenus spread over Africa, Europe,
southern and northern Asia and North America in th
middle Lower Pleistocene. Then the differentiation int
the living species took place in the second phase of th
Lower Pleistocensa. At the same time the first members
the monospecific subgenus Tigris are known fro
southeastern Asia. Panthera tigris is documented with
mandibular fragment from G. Boetak in the Lowe
Pleistocene Dietis complex of Java (von Koenigswald
1934) and with some teeth of the first dentition from th
same stratigraphical complex {(Kurten, 1962). A complet
skult of a very primitive smali tiger from a northern Chines
deposit showing some jaguarlike features and originaliy
described as a separate species, Panthera palasosinensi
(Zdansky, 1924), probably also dates from the early
Pleistocene (Hemmer, 1967a). A relic popuiation of such
small tigers comparable in size to the recent Ba
population lived in Japan up to the Upper Pleistoceng
(Hemmer, 1968a). The study of the good documentation o
fossil tigers in Java from the lower Middle Pleistocene or
ted to the suppositicn that, when this island was con
nected with the Asiatic continent by glacial maring
regressions, genetic exchanges of the Javanese tige
population with populations on the continent occurred, a
times interrupting the local evolution of tigers in Javd
(Hemrner, 1971a). Except for the Pleistocene occurrence of
the species in Japan, the presently known fossil remaing
of the tiger show no other disiribution than that known
from the Holocene.
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_The fossil record of the snow teopard {Uncia uncia} is
limited to some Upper Pleistocene remains from Alai
caves (Brandt, 1970; Tscherski, 1892). Mandibular
fragments from the Middle Pleistocene of Choukoutien in
northern China compared with this species by some
authors (Pei, 1934; Kurten, 1960) may belong to true
teopards (Hemmer, 1968b, 1971b). Fossil remains of the
clouded leopard (Neofelis nebulosa) were found with a
single tower premolar at Sangiran, Java, presumably in the
Lower Pleistocene Djetis complex, and with several teeth
in Middie Pleistocene deposits of southern China and of
North Vietnam (Hemmer and von Koenigswald, 1964:
Kahlke and Nguyen van Nghia, 1965}. These teeth differ
from recent ones in being somewhat less specialized.
Therefore the Middle Pleistocene clouded leopards of
southern China were described as a chronological sub-
species, Neofelis nebulosa primigenia, which can be
regarded as the ancestor of the recent subspecles of
these regions (Hemmer and von Koenigswald, 1964;
Hemmer “and Schutt, 1973: Figure 1). From Post-
pleistocene, Neolithic. cave deposits at Sampung, the
former existence of this species in Java, where it is not
extant at present, is also documented {Hemmer and von
Koenigswald, 1964),

The several species of small cats inhabiting the
southeastern Asiatic region are poorly represented in a
fossil state. Some mandibles of the leopard cat
(Prionailurus bengalensis) from the same cave deposits at
Sampung in central Java indicate the presence of a very
small form of this species (Hemmer, 1971c}. The oc-
currence of this cat in the Sunda Islands dates back at
least to the lower Middle Pleistocene with some remains
from the Djetis or the Trini! complex of Java (Brongersma,
1935, Hemmer, 1971c). Several remains of cals from
Choukoutien and other Chinese localities were assigned
to Prionailurus bengalensis mainly for geographical
convenience (Peai,1934).

In Sampung, besides the tiger, leopard, clouded leopard
and leopard cat, a very small subspecies of the jungle cat
(Felis chaus) is also recorded with the fragment of a lower
jaw {(Hemmer, 1971c). The occurrence of this species in the
early Holocene of Java, in a region {ecent[y not inhabited
by jungle cats, is suggestive of the identification of some
small cats of the Sunda Islands described under different
names as Felis undata, Felis megalotis, Felis deliensis

reviously regarded as leopard cats, domestic cats or
ﬁybrids between domestic cats and jungle cats by dif-
ferent authors (Brongersma, 1935; Hemmer, 1971c). in the
western part of the Eurasiatic continent the occurrence of
the jungle cat was supposed for the lower Middle
Pleistocene cave deposit at Petralona, Greece (Sicken-
berg, 1971) for travertines from the Upper Plelstocgne
Eemian intergtacial at Unterturkheim, Germany (Helbing,
1934) and for some Upper Pleistocene deposits in France
(Koby, 1960). The identifications of these remains, which
may belong to Felis chaus, seem, however to need con-
firmation.

The genus Felisis represented in the Lower Pleistocene
of Eurcpe by Felis lunensis, commonly held to be an an-
cestor of the wild cat, Felis silvestris, which oceurs in the
upper Middle Pleistocene and in the Upper Pleistocene of
Europe with very large specimens (Kurten, 1965a, 1968).
Possible transitional forms were described from some
sites dating from the lower Middle Pleistocene (Kurten,
1968:; Sickenberg, 1971). The mean size of Fel{s silvesiris in
Eurcpe as well as in Palestine declined to a high degree in

ostglacial times (Kurten, 1968). No foss_ll_s seem to be
Enown up to the present from the desert-living species of
the genus Felis, that is, Felis margarita, Felis bieti and

Felis nigripes.

|dentitication of Pallas’ cat, Otocolobus m in the
Wurm  glacial in Europe has been seriougly do bhtegd
{Kurten, 1968). This species however seems tq have beep

¢clearly identified in the early Middle Pleistocer

(Kurken, 1968). The serval (Leptailurus serval, presu ably

related with the Felis-Lynx-group is documer

form somewhat different from the recent ones i nthe Lower |

Pleistocene or lower Middle Pleistocene of S
(Broom, 1973, 1939). Some later South African re
are allocated to this species (Ewer and Singer, 1

Members of the genus Lynx are richly dogumenteq

throughout the Pleistocene in Europe, Asia
America. The history of this genus may have bedun in the
late Pliocene of North American with very primitiv tynxlike

to “‘Feiis’ lacustris, Savage, 1960; Kurten, 1968).

of the Pliocene and in the Lower Pleistocene, Bufopeland
inhabited by Iynxgs ( ynx %

northern Asia were also
issiodorensis) with the body preportions of normal cat hut
apparently aiready with a short tail (e.g., Kurten, 1988).
From such basal forms the separation of some iali
centers in the Middie Pleistocene by the glacial
events apparently led to the recent species
Lynx pardina, Lynx canadensis and L yinx rufus.
lynx seems 1o be the original western Eurcpean| f
found refuge with diminishing body size in t
peninsula after the last glacial (Kurten, 1968; (gee diso
discussion in  Bonifay, 1971). On the other hand the hase
of the northern lynx in Europe seems to have bedn in he
southeast and in the east of this subcontinen
1968) where the transition 1o the Asiatic lynxes of tﬁe same

species occurs. In the late Middle Pleistocene
lived now extinct subspecies of bobcat (Lyn
koasll()uds."} which equaied the Canadian tynx in siz {Kurten
1965b),

In the south of the North American continent, |besifles
the bobcat, remains from other small cat species were 4lso
found in Pleistocene deposits. Jaguarundilike fosdils were
described from three locatities in Florida and froh bone $ite
in Georgia (Ray, 1967), while the Florida sites prpbabiy all
date from the Wisconsin {Kurten, 1965b). A fragmen ry
mandibular ramus from Ladds, Georgia indicated a skuil

recent jaguarundis (Ray, 1967). In a new paper (1976} stales
that “‘Late Quaternary fossiis from southeastern United
States previously assigned 1o Felis yagouaround and new
records of small felines from three additional |igcalities
represent an extinct new species,’' calted Folis amnicéla.
This form shows characters of the margay and the oncilla
as well as the jaguarundi. [ts relationship with thése
modern species is not yet clear. Fossil material| from the
Cita Canyon quarries, Texas, of Blancan age hds bden
described as belonging to an aberrant specig
studeri, perhaps ancestral o modern pumas,
some cheetahlike features (Savage, 1960). At tw
Florida the ocelot {(Lecpardus pardalis) is aiso re
fossil state (Kurten, 19655).

Pumas were widely distributed in the Pteis
both North and South America (e.g., Simpg
Hoffstetter, 1952; Savage, 1980). It is suggesteq |
species is derived autochthonously in North Amg
some earlier cats assigned to the genus Psé
(Savage, 1960). Cheetahs themselves are knov
gigantic species apparently inhabiting most ope
of the Otd World in the whole Vitlafranchian up to
Middle Pleistocene. Remains of this species,
pardinensis, have been found at several sites if

size comparable to that of recent bobcats but large tha? in

#
cats (Lynx rexroadensisand some of the material assigneq |




porthern China and india (Schutt, 1970). Fossil cheetahs of
hitherto unknown relationship to the recent species
Acinonyx jubatus also exist in some African faunas of
Lower Pleistocene or lower Middle Pleistocene age but
are still concealed under other generic and specific names
{Brown, 1837, Petter, 1973). The:distributional history and
the origin of the modern cheetah is completely unknown at
present.

In a new publication Kurten (1976) also argues for an
ancestral position of this early pumalike cat to modern
pumas but points out an adaptation to a more cursorial
mede of predation. Then in 1977 Martin, Gilbert and Adams
show that there lived a cheetahlike cat besides the true
puma in the late Pleistocene of North America, perhaps
derived from-Blancan forms related to studeri. It will be a
task of the future to clarify the evolutionary position of this
species.
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All other species of modern cats not mentioned here ar
not yet satistactorily described from Pleistocene deposits.
Otherwise some fossit material, especially from easter
Asiatic sites unidentified at the specific leve! or describe
as belonging to separate Pleistocene small cat species,
really maz belong to some living felids. At present th
body of knowledge on the particular species and th
number of papers written on their phylogany seem to b
correlated with the body size of the species in question
that is, the larger the species the more papers there are
So a good deal of further work will be necessary to reach
better understanding of the evolutionary and distributiona
history of all recent cat species.
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