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Abstract: [Objectives] The evolutionary relationship of Felidae has been controversial. As a result, there are
highly divergent views on classification of cats at the generic level. The emerging phylogeny using gene or
genomic data provides a new viewpoint to understand the evolution of cats. [Methods] This paper reviews the
molecular phylogeny of Felidae over recent years, and we deduce the evolutionary history of Felidae in
combination twith fossil records. The phylogenies by Johnson et al. (2006) and Li et al. (2016) are used as the
core, corroborated by specific fossil records. [Results] Recent molecular phylogenies propose living cats
radiated in the Late Miocene and diverged into eight branches. Though the divergent age of these branches
largely coincides with fossil evidence, the inferred origination area of some branches is not supported by fossil
records. Combing the evidence from these fossil records, we propose that the most living cat lineages are
likely originated in Asia except for the Caracal lineage and Leopardus lineage, and living cats experienced at
least 30 intercontinental migrations in the process of evolution, far more than those inferred from only

molecular phylogeny. [Conclusion] Based on the study of evolutionary history and morphology, we suggest

that all the living cats should be classified into Felinae, and subdivided into 15 genera and 40 species.

Key words: Felidae; Evolution; Molecular phylogeny; Fossil evidence

ikl (Felidae) ;&R H (Carnivora) i
JELH (Feliformia) FH—%}, IAFEL 40 4
idt, BRI & — i (Panthera
leo). & (P tigris) f13Y (P.pardus), #| A
FFRFIZEM (Feliscatus), #BJE TR 5 -
WRLNINAE V2 53 A FEBR Fe AR S M 3K %
KB, RS WAV BT R AR P30 L Y
Z P A3 (Sunquist et al. 2002) . HRPEIA
KN, EBAE R T 3 4 N RISIY (fk
10 kg LA IO R AR (R E 10 ~ 40 kg)
FRBERI Y (fRE 40 kg VLD (Mattern
etal. 20000 ANFEIARl PRI AR
RN HIAIE, ST S 40 (Sunquist
etal. 2002). {H:&, OrA AR S #0 2 = FE
TR R, R bR X RIS,
AT S AL B AR B JE R I U (Sunquist
et al. 2002, Werdelin et al. 2010,
etal. 2017),

BN A PR AT 1) 40 2 R B S AR S AL
ER, Wl T & EBUN. 2 EMEF It
BRI (HRIEALSK, BT AZKE
TR I SN S, FEOSREIE
A BRI AR 2L N % IMERR S
Gb, FABFTE R Z R Z B 1 — e R R

Kitchener

Wy (Hunter 2015, Castello 2020). #&ifi, it
N R R KLk — B2 S HIATER,
AR T RME & — I 5y FAFAET 2 5
ARG 25, $ AR Iy bR 3, i)
BE DR RE 2 A, ZRHEET 20 24
(Severtzov 1858, Gray 1867, Hemmer 1978,
Herrington 1986, Salles 1992, Wozencraft 1993,
Werdelin 1996, Wozencraft 2005, Kitchener et al.
2017). Pocock (1917) fkHi )N+ RE TS 56 4= 4 B
JE A S B 2 B maE i, KRR 3 A
WAL 3559 AL (Acinonychinae ). %L £}
(Pantherinae) AL (Felinae), FFAKHE
B WKW E R 2 ANE, RS N 14
Mg, AR 1 A8, 3Lt 17 4N & s Pocock
(1917) L 7F KRG MHEL, iR
AR 2 IR K J& 2% 73 25 5 o0 B B B 15 4E
i
T IAF BT A SR ST 4 s B A B
HAESAL, S EEAERAS EREAIE R R .
B, AHEC BN H AR, SRS F A
EEZEREN, WRXBEHEE, @ N
3-1-3(2) 1/3-1-2-1, AU EE = ERTFH U E— 264
R AR AERS E A RS E IR GRS 1987)
(B Do Bk, AKFEXT IAFPIFITEAS 220
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REB

Small canine

[N
Large orbit

Scm

AR BER/IN
Small orbit

10 cm

bl

WS AT RATIE

Mesial jugal process

HE 2e9:4
Sharp

supraorbital
process
0 LI 3
‘Weak mastoid
process

WS HIRAIE
Mesial jugal
process absent

fE b5k

Blunt
supraorbital
process AR
Strong mastoid

b2

b3

process

B 1 B (Felissilvestris, al~3) RifE (Pantheratigris, bl~3) 3kB&F4E X HI4EX Lk
Fig.1 Cranial comparison of Felissilvestris (al - 3) and Pantheratigris (bl - 3)

with some key differenceslabelled in figure

S LI AT 28, RE ISR
P [ HEA R &R, A REARAS E s Rt 53
FRHTHERT, TIX — fUIE ARG 7 IR B 2R
(Werdelin 1996) .

oAV R D AR TR TR R S
KAEMINIH. Johnson &5 (2006) HRYEZ NIk
RECAIITE, diG 0o, ERBMEM
RGERKEWN, JERZ5H. Lis (2016)

TR YR R AR B TR RGER
B, *F Johnson %5 (2006) &% KB WMiEAT
TEELE, 3T HATRA A ERS R (K
2). {HHT DNA 7tk B H AN S fH
(19, BT AR5 7 F AR 2 F BB GG iR 22,
RS ENASHE SATIRIE, A RerEifHAL
P 05 53N TR NTTE ek y S /R i
Fe4% 5<% (Futuyma 1998).,
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T KB PN Leopardus wiedii
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MR

Felini
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1

——————————— ®ME5F Leopardus colocola
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FA/NBEFEA Leopardus guttulus
2§%eopardu.; geoffroyi
b5 "
SRR =5 Purdofolis marmorats.
W g?ﬁ Vﬂﬁﬁ Catopuma badia
1] p ii
R SR Lynx rufus
zemg; INEEFRFEI Lynx canadensis
Lyngieage AR5 Lynx pardinus
BRI Lynx lynx
BHER ¥&#) Acinonyx jubatus
W‘_: B Herpailurus yaguarundi

Wi Puma concolor

SEREN Prionailurus rubiginosus
FIMSZ T Jit 3t Prionailurus planiceps
- - Rl Prionailurus bengalensis
paracatimeage

WXt Prionailurus viverrinus
| 4 Otocolobus manul
[ .| AW Felis chaus

L iR B I Felis nigripes

Domestic cat lineage VR Felis margarita
FEER Felis silvestris bieti
®iAERFAY Felis silvestris cafra
RKNEFSE Felis silvestris silvestris
i Felis catus

BIREZH
Burdigalian

2L
Langhian

BT B3 B

Aquitanian
FEIRFLE
Serravallian
FERFEAH

Tortonian

WL ST

Late

R

Gelasian
AR

Calabrian
HEHT Middle!

]
Zanclean
LAE S 3]
Piacenzian

BEREY
Messinian

R

Miocene

h.
i
=

S
Pleistocene

=0y

Holocene

Pliocene

FIL 40 Neogene

eI
Quaternary

20 10

! BT

0 Million years ago

B2 EREWITREREM (LERRUAWHM) (FKHE Li et al. 2016, Figueirdet al. 2017,
Froeseet al. 2017, deManuel et al. 2020, Lescroart 2021, Trindadeet al. 2021 £553)

Fig. 2 Phylogeny of Felidae based on genomic data (speciesin red represents extinct ones) (Li et al. 2016,
Figueird et al. 2017, Froese et al. 2017, de Manuel et al. 2020, Lescroart 2021, Trindade et al. 2021)

HH R A ) DR ok b A 21 B [ BUR
AN PRt 2 AL, Al RS A} 70 RS P 2 LA
JEBE . AR ERG 05 AAT P T THRIESE, 38
JEAE R SR P 5L, I BA RS DA A A
Yokbit 738,

1 DURERI S PIRI IR

R4 B el aiE s, SRR s
J5% (Proailurus), ‘EfTKHET 2 500 2 2 000

JIEET A TG FE R (Beaumont 1978, Peigné
1999, Werdelin et al. 2010). JFAE 24 T WG
&, — AL N8N UG 8 R (Machairodontinae ),
MAEXRA WA DAL 4 K4 (Turner et al.
1997, van den Hoek Ostende et al. 2006,
Werdelin et al. 20100, 35— 3 UL Ay it 2 R
M (Qyriofelis), J& & XIEN AR} 5h 1)
(Beaumont 1978, Werdelin et al. 2010), f£4;
1) 73 2K IR AR B sh o 3 AN TEEL
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(Pocock 1917, Wozencraft 1993, Wozencraft
2005, Kitchener et al. 2017), BIAS5MRL. 54
WRFAEE AR, 2017 F A5 B R OR P
(International Union for Conservation of Nature,
IUCN) W) Fh 4% 8: 2 51 2 (Species Survival
Commission, SSC) M} L& AN 7558
HIH T SRR PR (Kitchener et al. 2017 ).
{H 2T A P 7 T BEE AR B, IRARAE R
FRA 1 200 JFERPIE, TSR ER T
24 2 000 JJAFEREA I T, EE SR
BN E— 8114 JE % (Machairodontini)
715 FE i (Smilodontini), #F4%5HE 1 800
JIEM 7 52 (Werdelin et al. 2010, Paijmans et al.
20170, A E NN, S80GRERHHLE,
PARRE RIS A R AZF BN ERE, B IE N
— /N NEEL (Turner et al. 1997, Bf & 445
2004, Hunter 2015). F5: b, HLES]UE
WRHRA R E RS ZSR, AR
NP 1A 22 e B B ), A AT R SR
Rk, RGMTANGE, BERmRE, ES
RKIE, SENGRMEX 5. Fik, MIEEIE
P 2R 5% 18, AT, Turner 55
(1997) FNER H#ESE (2004) ¥ Fra B R
P IA NS AR 732607 S e 2, 34l
AR IZM R, TR ECR IR RSO, RI3Y
J% (Pantherini) A% (Felini).

WA TR, g R M e — R AR ),
PRR 54K 4 (Catopuma temminckii) A
M, FHE4 2 000 2 1 200 JJ4ERTAE S AE R
(Salesa 2012). AR SHATIERT JEHIE, 7
TR S < I AR S A ) AL o I AN S R
WM, MY, HATREZ AT (Johnson et al.
2006, Lietal. 2016). HSZ XA ES 2RI
XA A TE A R H A I =2 A A T
RIS (Pseudadlurus guanghensis)
B AT REJE T2 kA CEUIEAESE 19900, PR
MR 3 (Neofelisspp.) Ab7ERER 3L
B, RIS R R SR T Re 2 —2
KT ZHIM BN, A TELE IR B B % Ak

B, XMIAEEFM TIRMETE i A (Werdelin
etal. 2010, Kitchener et al. 2017). 1ERF AL,
B ASAIRANE IR 2 ERYR B T Fh
WA R A, AR FUEETE LR B, BRI
S 8 MR, FHFRAEH NS RIIZ 40
MR s (Johnson et al. 2006, Li et al.
20160, NI, FATHEIE 8 MRS )5 I
A AR B AT 52

2 BR8N ARKITELL

21 %% (Pantheralineage)

T EDFI RN, BRI
B A —3, FAERRA 201 200 75
SRR S H A AR S 04K T (Figueiro et al.
2017) . X RERIRG AT 2, EES
R & & PR B 3% (Sunquist et al.
2002, Kitchener et al. 2017). %32 RIEELEN
RS EPWR—ANDNNIISCR, T
HIN—AFIAEL (Pocock 1917, Wozencraft 1993,
Wozencraft 2005, Kitchener et al. 2017), AT
EAE AT B ——3YH& (Pantherini),
T HoAb S AL S 43I A AR (Felini) .

FTIEIR, B RKRLIEES 570 1
FERTAAPSE (Li et al. 2016), 205N S
BREIW A&, =398 (Neofelis) 1% J&

(Panthera) (Kitchener et al. 2017). HA, =
PE— BAER X A . =508 S
IR —MEMNE, (NAE =5 (N. nebulosa)
— MRl (Wozencraft 2005), {HITHHRIIEA
AL B T HRUE SE T AR TG AE SRAREE B 1 = 3
SEBR g — MM, BPSRA S5y (N diardiD)

(Buckley-Beason et al. 2006, Kitchener et al.
2006, Christiansen 2008a, Wilting et al. 2011),
PR =5 EE 2 200 J54E (Lietal. 2016).

523 BEREREEREANHE, JE
PR 7 551 (O’ Brien et al. 2007, Li et al.
20160, RAEFES 460 F4EHT, 3@ KL
WP ST, — SCREAEIEI, FATRR 9 “ I
M7, JERE NEMES) (Pounca): 5
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—SGEEARM, AT “HEMBIR7, JEoRIH
W 59 A5 54 (P onca) (& 3: M1)(Davis
etal. 2010, Lietal. 2016, Figueird et al. 2017),
5o FIESE RIS R, AR RS R
KRBT R4 370 4R THEHFE W R

(Laetoli) itk (Barry et al. 1987), X i “JE
VBB AR NN W N A7 i €I 2
MAE RFE BRI T I3 R an Y, &
RERFAWRA, ARRNEN S5 TR, €
MES5IA B AME (Barry et al.

S HIE DL BONRFIR ), BARS KB
AETETERRESE, HEHEI. 3R Ak
I (Argant et al. 2011, Jiangzuo et al. 2020),
DR A& T AR N 287 o T A 22 AT AT R,
FEMFIRLTERES 370 TAERT SR, S03LR
ML (Figueird et al. 2017). i F-HI5E 30
FieakMAmRIE, HERNES 190 TE
(Barry etal. 1987). Btk S5 %, &t 1
Eayip O B S TN X S NN
B A%, RS IX S YR T AR N 50 & Sh itk AT

1987, Werdelin et al. 2010). £5-44>F M 5E [FI4F
R, ENTRZA “AENBIZE” A SR AR

IMBRIEHE (Argant et al. 2011, Jiangzuo et al.
20200, KZIFE 180 JT4FEAT, FHIMSRIMMZIE—

Panthera origin area

“AEIMFIZE IR

African Panthera origin area

—> “EMFK L

African Panthera ancestor

—> KBRS

Panthera gombaszogensis
— EW% Panthera onca
——>> #Y Panthera pardus
——> AW Panthera spelaea
——> 1 Panthera atrox
——> i Panthera leo

B3 “dEMBIR” BLhErEE
Fig. 3 Dispersal of African pantherine cats

M1. 460 JIAETT, “AEPZ9287 MHSENARIESERIAEM; M2. 180 Ji4ERT, WIEMEHSY (Panthera gombaszogensis) A #HT B2 KL ;

M3.90 ~ 100 Ji4EHT, %7 (P pardus) & UK M4. 80 ~ 100 JT4ERT, WEMEMHSIHEAILSE, BAHEMS (P oncad; MS. 60 ~ 80
FIAERT, WP (P spelaca) MARPHITAERIRICT KRR, AR PRIEAT RO RFEALES, 8 X ARSI M6. 50 ~ 60 JI4ERT, 555 Tk KK
WERR, ARPGEAT AT ER: M7. 40 JTERT, FMFIEAFTSR: M8. 16 TR, IS, WA (P atrox); M9. I
SR, SRR M10. 10 JEERT, BURIN (P leo) JEIRTAEM, FFAE 4.5 TERTHEAPERILABEKH; M11. ££ 1.2 JTERTHIE
Enieo R TN V[ i1 | S HE Sl PO D2 P 2B S PSSl v iR o S

MI1. 4.6 Myr, dispersal of the “African pantherine cats” from East Asia to Africa; M2. 1.8 Myr, dispersal of Panthera gombaszogensis from Africa
to Eurasia; M3. 0.9 - 1 Myr, dispersal of P. pardus from Africa to Europe; M4. 0.8 - 1 Myr, dispersal of P. gombaszogensis in North America and
evolved into P. onca; M5. 0.6 - 0.8 Myr, dispersal of P. spelaea from Africa to Eurasia and spread over northern Eurasia, displacing P.
gombaszogensis; M6. 0.5 - 0.6 Myr, dispersal of modern P. pardus entered Eurasia, and spread all over Europe and southern Asia; M7. 0.4 Myr,
dispersal of P. onca in South America; M8. 0.16 Myr, dispersal of P. spelaea entered North America and evolved into P. atrox; M9. In the Late
Pleistocene, dispersal of P. atrox to South America; M10. P. leo originated in Africa at 0.1 Myr and entered Southwest Asia and Europe at 0.045
Myr; M11. The extinction of P. spelaea, P. atrox and P. onca augusta from North America at the end of the Pleistocene 0.012 Myr, and dispersal of
modern P. onca from South America to North America.
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— X EE#% 34 (P. gombaszogensis) Hi FILEE R
5P, SRR IACEIMSIRE R, 2 —
it NBRINIZ &30 (B 3: M2) (Hemmer
etal. 2010, Argantetal. 2011). X EAEIITE
80 ~ 100 JIEEFIY AL EIALSE, AR B s 58
%) (P.oncaaugusta) (B 3: M4), & T4
40 J3AEHTIHENTE 3, AL A BIARSE PNFY (Argant
etal. 2011 (& 3: M7). JaRii TFHELIL,
PSS B R WS OB 58 4, X DAV RR B a2
T30 ~ 40 JTHERT K4 (Argant et al. 2007,
Argant et al. 2011, Jiangzuo et al. 2020). Hit
XL RLAARTE R AT 70 i R, AR SEPNB I3
[FIFH S RMEPERE 4 30 ~ 50 JiFEAETETEm =1L
¥ (Eizirik et al. 2001). P4 1.2 J74EFT 5
HAR KA FA SR LSE A S B
P K4s (Moreno et al. 2015), A RAWE
FEIX LeHh X S PNSUFRE, #72ok H FE 3R HIT
JEEMER (B 3: M11) (Eizirik et al. 2001).
JE S AN R AN PN AR 1L,
HSEPR BN R R (Davis et al.
2010, Lietal. 2016, Figueir6 et al. 2017). 43
TV R, S E S KL 260 JI4F
B A3 ¢ (Figueiro et al. 2017), 1 1 & 51
PR A IS 190 Ji AT (Geraads
1997, Werdelin et al. 2010), MAibfic#FE,
FIMEEA> 90 ~ 100 75 4F Fif &2 T4 ) BRIV KR ™
B (Turner et al. 1997, Werdelin et al. 2010) (&
3: M3), HEHJLTHHER, JnTRe2 it
KR (Stein et al. 2013) . A 3% 5 H tH K
FIZIEAN R Z A AN EDEA,  Horb g ST 5
R NS (P, pardus spelaea), fEEA Y
AR 5 (P. pardus tulliana) ¢ HH 8L ( Stein
etal. 2013). %Y E 5IFEM (P. spelaea). ik
( Ursus spelaeus) #1if 3 & % ( Crocuta
spelaea) 5 2 PP KA £ P Eh ) 3 [R] A v 78 UK
MR (Stein et al. 2013), EHH| 4 Hiity)
A K4 (Sauqué et al. 2013). JEI IS HRIF
THEM, oFuEdE B, BAERTA LNBIH ™
AT RS 50 ~ 60 JIAERTR B AR — kY B

H4E (B 3: M6) (Paijmans et al. 2021), ‘E1/]
ENE I G DR i Ll by A b 3 P 65 1) B 2
PR T AR AFIHBEE VR (Miththapala et al.
1996, Uphyrkina et al. 2001), [ LisifE 2 FE
M TR (Pecnerova et al. 2021).
EAFHR A, IAR3Y HH AR S PR A TU:
A AAL T EATR R TR0 . A%
K&, TR 1EREAE 12 JTERTE A3 (Tougard
2001, Louys2012), K#] 7.4 JI4FHI %2 LR
KRR R A, S B0 E RIS K4 (Wilting
etal. 2016). JEkK, HITI5 &/ NEATHEE)
Wi FEAR T (Meijaard 2004), R4
BHARCRARINICIEAE 551 (Cuon alpinus). =%
MR e P U, KB e ik 1% 5
A3 (Seidensticker 1986, Meijaard 2004, Volmer
etal. 2017). 5Wi. SKMHIARE, FIPREAL
BKEG (Turner et al. 1997).
H A O 50 -k HEE S 120 ~

180 /I HIAIIE SR JETE. (Hemmer 2011, Deino
2012). MEAERFE, BRI — B A
FE, EEIKL 60 ~ 80 JIEERT, —HBAH Wik
W5 A 9V (B 3: MS) (Marciszak et al.
2010, Hemmer 2011, Sotnikova et al. 2014),
117 B AE P R A 358 23 0 D0 s oy AR 1) L 2

(Barnett et al. 2014, Bertola et al. 2016, de
Manuel et al. 2020). de Manuel 5 (2020) iz H
SRV R R, VR RS A 43
T BEA 47 J5AEHT, HeAb A e s (PR
PRI . — 4K . de Manuel 5 (2020) LA
Wiy — MU 5 FH5, 15 RIS AT
7T 94 000 Ao AR 5 A — AL 5]
SR, IRk b By 7 A A

(Black et al. 2013), IXFEFMN-5 DACHN K 74L
KERAE 66 JiHF, SWALKYIE . IAPITERL
16 JIERTHEANILSE, AN (P. atrox) (&]
3: M8) (Harington 1969, Hemmer 2011, Froese
et al. 2017). B ST (14 10 % W TR 0 -5 BLAR
PHSHAE], BAHBAFRDPEE (Chauvet
etal. 1996, Yamaguchi et al. 2004). A SR
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PR — DR, BRI AT, 2
R—HFRES . WD THAIESE —B0A
9, A IARIIZE KL 60 ~ 80 J3 4 7315,
A SO AT AE — MR e L, i,
FEMAFITLNF L EEH 50 ~ 60 J54F
(Paijmans et al. 2021), EATHRIIZAAINK
A — AP (HZ, 705D Fe AR 5 BAK
Wi IS AFE ST, B e i s
KA 422 (Burger et al. 2004, de Manuel et al.
2020, T HEAN @ A RIS R B A %2
e, UBTHYEE -EREENIHNR.
FIMBIEEFT—2K (Groiss 1996, Christiansen
2008b, Christiansen et al. 2009, King et al.
2014), PRI FATE VO R DE 3 — AL Y)
o M55 IR 0 3 A IS AR, (B SR A7 AE—
L2227 (Merriam et al. 1932), 3% MNi%
VERASF AL A2 8] — N A B AN [R) A,
AR — 5T

1R 2 TP v LA F] 300 ~ 400 kg,
ZFERAMATEARING], Tk B A RIS, L
P A A S ATIX, RIS A s
K KR s 2 — (Merriam et al. 1932,
Hendey 1972, Anyonge 1993, Sorkin 2008,
Christiansen et al. 2009, Kitchener et al. 2010,
Marciszak et al. 2014, Sabol 2014, Manthi et al.
2017) MR8 — B T b oA bR O Bl A2
AWz —, BRI &, LROEAIIESE,
—HI BB RN EEEE s E (& 3: M9)
(Barnett et al. 2009, Werdelin et al. 2010,
Hemmer 2011, Barnett et al. 2014, Chimento et
al. 2017), MEJUFEHE R A< g T X AN WL ER 5,
A EE 5 R E R HTE 4 A X (Werdelin et al.
20100 FEHIA 1.2 4T A SEF A K A F 1
A6 75 B A S BOR R B S ) K R
/b, e MRS OR TR S8 ) (TR ULt i 2 2K
A, A IS AR EYIRT P R S R BA R A B 12 5K
BANAF BT E (Turner et al. 1997, Hemmer
2011). 4 de Manuel 5§ (2020) )53 74EY)
FEFT, FRATAT ATH S AR i) A i A [R] 4

JeTEEA 10 J3FERTAIEEIED, 1114 R )M
Wi AERZ) 4.5 JIERT NALART JE ki (&
3: M10) [HR# Black &5 (2013) BIEHACK
EEEP IR

PEHIRHSE — A g — Az gt AR R (P
palaeosinensis) 1154 (Hemmer 1967, Hemmer
1987), BRI UGBS INF RN, RATE
200 Z )3 S HT AN AR E AL A TS b X
(B 5 4£4% 2004, Christiansen 2008b, Mazak
2010, Mazak etal. 2011). F5-H P tigrisfb A7
FeEBRPEEEE G RRESE 1978), HAAONER
A 115 ~ 130 J34E (Qiu 2006). F-HAMFLAE
IMARERY AR, T RZ) 70 ~ 80 JiHERTHRIA
JNEE (Kitchener et al. 2010). {H7 54420t
FlwoR, AR R IIRE, HILRH S
THEA 7 ~ 11 JIFERTAETEE R X (Liu et al.
2018). fEKZ) 7.4 JTI5ERT, 51 1B N2 i
PRSI , 5 350 S A X ) ot R K 4
PR AL SEAE K Ja 1 JE B i, S 745K
(1) $efth JE AN (Liuetal. 2018). 55 3 Flt “ IR
K" ZUGHATINBRIT AR, PR TT I
WM, BRI REKIERAER LRI, X
Al e 5 PR E E OB MIA LT AT 5% (Kitchener et
al. 2010, Werdelin et al. 2010). FiFHER W,
PEAEMG S B A B B R AN AR AL, 7R 4%
THRTIAA A PP (Liu et al. 2018). &
RPN R BRI I, (HE G 2 B E
Mg b 7 EINARER IR 2 05, a0 H AR |
SEARHE S . W EL 2 RAESEAR R S A ORI R
A, AR SRARTE R IR 1 MG . U AN
3 AN B4k, HAth i B P RAE NSRS
WLCLRT Bt & 44 7%F (Shikama et al. 1958,
Shikama et al. 1963, Takai et al. 1966, Medway
1977, Turner et al. 1997, Meijaard 1999,
Manamendra-Arachchi et al. 2005, Piper et al.
2008, van der Geer et al. 2011, Liu et al. 2018),

TR T RSN LA B — AN
X BERE MBI BEMLIY X — 47 5 B
KA FEN R 5, B35 DN HHE
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(Uncia) (Pocock 1917, Wozencraft 1993,
Wozencraft 2005) . {HEE PRI FUESL T & 5581
HEE R R, HEREECEEIFEANE

(Johnson et al. 2006, Davis et al. 2010, Li et al.
2016, Figueir6 et al. 2017, Kitchener et al.
2017 I ST 40 A% BE PR ZH (%) o3 A 45 SR 3R A
TR E R RMEAE 350 JJ4ERT 7346 (Figueiro et al.
2017) o SR, AP T BE R MG 1 2R/ DNA
SITERAER, FHEM. JIRRECRE
I, BTN R R AETEERE S 210 T4
i (Lietal 2016). XUil, FHMIHEES
Rathz )G, wReSI. FRFEE R RS K
ATIRAE, MR SRS XA KE TIRZ
RIEAZ . H HT AR B 28 58 A A AR
i, HHTEIMARENTIEM, KR %
RAAENY . FATAT CAHERTH, I3 @itz
(] M AT A TR 25, T S5 30 FER n] BE IR AR 7E
— AN, PAELTIX IR 3 A (introgression )
Ja RARH T E, EE3NEER MG 58 2 -
LR FrBUR (Li et al. 2016). FHHIA
WRIAEE WD, AE Fr A 5L S R A )
i3k (Hemmer 2022); - ELAEH L
AN 120 ~ 140 FTEFTIIMAIRE, A
ANVAE T 235 (Turner et al. 1997), {HZ Y
TEA5 7~ 5 ] B 0 U1 8 A2 3 B LL D ahe A 1L
Wi szhr B ARE4ERSY (Mretailurus pardoides) ]

(Hemmer 2022) . 5 597EH B it LA A
AL, AR B E R R A 1
Arago 7% (Hemmer 2022), 5—/MKEHEH
JEEHI R D )EZE 3 55 (Pei 1936, Kurtén et al.
1960, XMAMICFEN, THLE I F R )
AT A R R o
22 Jr#isZ & (Caracal lineage)

P SCERATE 3 MR AR EY)
¥7 4 (Caracal caracal). JEY4H (Profelis
aurata) A (Leptailurusserval), %37 & /&
AT RS — AN R &R, S %
iR —32 (Liet al. 2016). Z X R
MAERAE 1 070 J3 55 H1 k-5 HAR S % 3h 7 73 1

T, EATRETERE HOET MO S BRI, B
J& £ AR & N 4R 5T (Johnson et al. 2006, O’Brien
etal. 2007, Lietal. 2016). 2T EX2E0E &
N, X R E R R, KT 630
JIEERT, AT AR AR A B B KL 180 Ji4E
B EMIFERAESE (Liet al. 2016). FEPH
FT A 2 R AR B 2 EE 4 400 JIHERT,
SE 7 THER 7 BN ARG, XA mT R
R AEOEE, MRS JEIEAIX
ANEAL S I FE R 5 (Werdelin et al. 2010) .

TR 3 ML S &R, R
K EATANN 3 /NS Y J& (Wozencraft
2005) . FIHITE A EHE T — ORI & 5
SR sE (Pocock 1917, Pocock 1939), fij
IR 55 (Lynx spp.) & iTE (Severtzov
1858, Pocock 1917). 1E4rT RG W FUIESK
X3 AR RIS BABOERISEG R R
J&, Johnson Z% (2006) #HH¥E AT 3 AN4EA
ANJ7HMiJE (Caracal). Kitchener 28 (2017) %
JER B OB, A Ry — )R
)& Leptailurus), 1k sr A FAEIN & A # AN
Mg . BATNN, BRRGKE UL
()2 7y R B e, (HHASRME— R, 5y
8 o o ) S WAL T AR AR SE R R A TR AS
o RMEZ M (Mayr et al. 2002, K582 4
20150 JUE AR PN GRS A (1) 43 B TR
BHElRsEREE UK 4, EMERI
BARN, AT EARRTL R, A2 S A B A
[F) (53 A1) 36 7 AR AR R SRR 1) o B T TR AS 20
ERFATFRR AT )8, FhERA 1w
WA AN G R (Profdis), #4402
A3 MFIAT 3 AAERZ
23 RMZA (Ocdot lineage)

PR B RYITE 980 JIAERT SX M. (L Pl
(Puma concolor) FZA ML R4 (Li
etal. 20160, H5HAMMFIZNYA 38 K ihA
A2, 1% R R A 36 2 Qe tafk, X
—HEE AT BE YR % R AR — kg
1425 5 (Werdelin 1989). 7E 3 fH K 3 B |-
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B 4 Jeé&R (Profdisaurata AMNH M 89441, al~3) E¥## (Caracal caracal
USNM 182310, bl~3) HsLE Xtk

Fig.4 Cranial comparison of Profelisaurata AMNH M 89441 (al - 3) and

Caracal caracal USNM 182310 (b1 - 3)

Wtk WP TH R B S B A G 95 KR 2 (A
1 A0k % 3R (Haq et al. 1987), FEf
A I AH 2 T BEAE X — I MO 9 N B 35
(Werdelin et al. 2010, Lietal. 2016). fEJLZE
R T — a1k —m B B RN B R AL A

WHEFeis’ lacustris. ‘Fdis’ rexroadensis. ‘Felis’

longignathus FiI‘Felis’ proterolyncis, B4k H il
WYY, AH A —2en]RAR T RS

K FEBRE (Werdelin et al. 2010). £ F3r
AR, By, WP R N ESEEE b
Fm it D= DRV AHER: (Haq et al. 1987,
Woodburne 2010, R &ZEHFE T, WA
FMAE N RIS, IR A X B
iR % 9 P /N RL S ) (Johnson et al.
2006, O’Brien et al. 2007, Werdelin et al. 2010,
Lietal 2016),
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H T RS, PR S AR N AR I )
B [E) AHb  AN B R . 23 AN, R
REFEANBEEZIEA 74 (Werdelin 1989)
{H/Z, Trindade %5 (2021) [fI5ER 4T 45 R
R, SRR RAERY) 460 IR C 4
FRUBE AN T . Horp— AN A S KO
TE 450 J3HER1 g — 204k, T —MEA S
MTEZ) 410 J3 4570 046 H RS (Leopardus
pardalis) AR EFEM (L. wiedii). #5851l
JE MEACHERS, I EiR A ¥RAEER LSRR
%% 2 1 (Haq et al. 1987, Woodburne 2010),
XU X REILEROAR T —CHREN
ok, BEGEHIENRZ G, ZX RS
SCOUM Gk IE N B S — DAL

(R A s SR e 1L B (L. jacobita)
BT FR, RSN KERMIRS
KA AL (Lietal 2016, Lescroart 2021), #&
e BE RS R E B ER
KIAHEME. Li % (2016) M#HFFTINA, 1l
Ji 0 2 PR A R SR A (M AR BE, 1T Lescroart
(2021) MHIBEE RN BN, RAEATRA T
T3 AN A — 03, Ll AR R R
GHERFRE, (AR AP 2 (R B R AR AR E .

ST RGEMAE R, MEREEN (L
colocolo) 5 “/INBEJE M 7\ B R A (L. guigna)
MR M (L. geoffroyi) HISEZK AL, JF
H AN S R R R — 7 (Liet al.
2016, Lescroart 2021, Trindade et al. 2021),
Trindade 5 (2021) W FIFERER, &
ST EES 450 JI4EHT. FEEL MM K4
WA BAEPN S Pl R 432K . Garcia-Perea (1994)
WHETEARHE, BB AR5 3 ANFd, i
Nascimento 2§ (2021) ZEATEASFFIERZE KA
DNA W7 e, KizFiklsrh 5 M. H
T 1V A 0 0 0 A0 2R 40 10 4 A 5k T ZE U
J¥. GRifk DNA MIFE5REE, R R EH
T SEAFAE W) S (R M N g 2 22 e, (HIRBE 2
AT REIAAS 2R — 2 117K *F (Johnson et al. 1999,
Cossios et al. 2009, Ruiz-Garcia et al. 2013), I

A T8 ) e W AL [T AH 2 A K20 50 ~ 80
FEHIPI 5 (Cossios et al. 2009, da Silva Santos
etal. 2018, Nascimento et al. 2021), T 7 B
W P P A P —— R B P AL 5 R
S ALES B A 26 ~ 28 Ji4F(da Silva Santos et al.
2018, Nascimento et al. 2021), HILLEEE ) 4
AGIS TAMELEAS & LA IS4 Z . fEIH
HHUESE 1T, FRATE I KA TUCN/SSC Hi#}
LREIM A, BB SR —A
YyFh, BDFE 35 R (Leopardus colocola)
(Kitchener et al. 2017), ¥ Nascimento 4§
(2021) ZYHH) 5 DFIEEAE YA, RIE R
HHIFE 4 WA (L. c. colocola). MJEJRZ /K 3|
PR AE PG AL A9AL T AR (L. c. garleppi). FifR
SRR ) 5 e i ) e 7 I B e S A (L. .
pajeros) . [ FE Hh A a7 = 1) T2 1 IV A il 2
9P (L. c. braccatus) A LR HES. ZHL
FAPRE RIS H ETH (L. c. munoai).
BT TV R RN, EABINA
ST BRI CONBRPEAE” Sibr B T 24
Yt (Trigo et al. 2008, Trigo et al. 2013, Liet
al. 2016, Kitchener et al. 2017, Lescroart 2021,
Trindade et al. 2021), X— AR RLES
77 THI fr) EP4E ( Nascimento et al. 2017 ) .
Nascimento et al. (2017) Zi& T IEEEM ST
VRS REFEAT T CNBRRAE” R,
W HYRN 3 MR F3e. FERILERFIPE R
FAL/NBERE A (L. tigrinus), B2t ZR A R 5
A/ NBEER A (L. emiliae), DL 5
Fr B FIBT AR A2 AR AR R /N B SRA (L. guttulus).
SR JLART, a0 By phier . i iz 25 7] -
ELRLFRIAT, MR T /NSRS ) B R i
JURE “ONBRFEAE” BB RUGREE, R
FFa RN, SN, 2R/ INBE PR |
F/NBERA 577 IR R SR G R IT
(Lietal. 2016, Lescroart 2021, Trindade et al.
20210, bRy FUEHER Y], JERAE G — Ak
) “CONBERRA” e — N REE,  CNBERM
IR BRI — A R — AR R
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B, Hordb/ SR o s b T AL E (Li
et al. 2016, Lescroart 2021, Trindade et al.
2021), fEFRA#) 250 JI4ERT/ L (Trindade et
al. 2021). {H534h 4 DNYIFRHFGeALE 1H M
€, Trindade % (2021) MZSREIR, EAHE
K& 200 JIEERTACNPISE, Heh—3Z4E 150
FIERT R854k, NS REVARANBE RS
F/ANBEREM: 5 —3UAE 180 JIAERTME, &
LIRS R T IR AR LR . SR T,
Lescroart (2021) HIHFFEEHINATF KM 5 7R/
DERAME . A /NDESEA ¢ RO, M5 FE SR
Bz. AR, BT AT R AL R A R 5 R
FARALFE AU E A AIREA, “/NBEPRAE” 15328
T SR AR K A1 i€ P (Lescroart 2021,
Trindade et al. 2021). 48, /NBESRME & FF
M RMRG KB AT PR, Hid%
¥ CONBERERET VRN AR R AR
M), TEBH S ZHEdE < 7, FATE R A
Nascimento 25 (2017) IR, B “/NBER
W7 PR3 ANIRE, X H RTERAE S —
Fhor 7.

JRAE RS R IPERFE 8 AN R AT
R, (EYFhZ A R RSN, XA RER 1%
TR K AR E LR AL . B = S5 Fr
B [FRE, PRMSCARPTRE AL AR iR B R
=N FR, HTZXRE M 3 2 E
T, AW RERM, i EEAT 5 B A
B, IREGRKERST (Lietal 2016). 431
MR, FE/NBEPR A AN TR A 7 L P R A7
EREE 4238 X (Trigo et al. 2008, Trigo et al.
2013), R/NBESRM 5 RIS SR . I IR AE
RAG KA A2 (Li et al. 2016), i ERZ
FEKERSTES, KRB SRR
NEZANE, WFEEME (Leopardus). 77 KA
J& (Oncifelis). HLJ5HJ& (Lynchailurus) Hiil
J5 )& (Oreailurus) (Hemmer 1978, Wozencraft
1993, Garcia-Perea 1994), {HJGR22EHHE
FNZ R By B B 2 2 IR AL,
XFEATENFE —AN &2 H (Johnson et al.

2006, Lietal. 2016, Kitchener etal. 2017). &
WX R R — R KA BT,
FATE IR TUCN/SSC iR X 4 BV 54
VIR R IE N R R E T
(Kitchener et al. 2017),

24 &M & (Bay cat lineage)

SR ENE B ISR F L 2 3 Ff
HNEURRLE, = (Pardofelis marmorata)
S RN YN 44 (Catopuma badia) (Johnson
etal. 2006, Lietal. 2016). Johnson & (2006)
MM RI RE KB b, SR
TR R B ASHIME. T Li
4 (2016) W4T ol s ORI s
AN, SR GRW R A WA, A
SC RN PR S B AR T v A AE BT Ry BR A ) AL
. Li%E (20160 R, & FaR 3L EIAH
Fe 510, O R SLFHSETE RS 880 J1 AT
oA, TS R SRR I TE 8 K
AAEL) 810 JI4FEHT. AL, (RE TR RIS
Y Gtk i as RXFFE WX R G5 L FR
GHURHE, X ATEEE T &M S R SEEN S
KSR TT BN, AR 5 3 e R
REMIGKAE T RABRET, SFEEMLRT
A MG 58 215 3R PFTHAR (Li et al. 2016) .

S RZOFEWAE, =48 (Pardofelis)
&g (Catopuma), 4> FiEdERHEAE
KMAEFES 550 JI4ERT 7050 (Li et al. 2016).
T RGN TR Rt e 2w, R
HPERRBIZNANERITR. oMt 25
5332 —# (Hemmer 1978, Herrington
1986, Salles 1992, Wozencraft 1993), 5Zpr I,
©5 ZFAHAL S TEA ANTE B e 2 I
BHOAEAE, TEHEILRINTAE; BT AR R
R X AL, RITTOREE 1B 2 AEAE, HEARE
W = FHIE %K RIL (Werdelin et al. 2010).
BRI N — A8 (Wozencraft
1993, Wozencraft 2005), 1H Luo % (2014) HJ
SRR, AT R =S SR
SEAT By 1) =G 22 AR K, AT Re ik
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F 180 4. BARHRIHEFEA R, MMELlE
W, AHRSR I8 0] RE 24 LR 40 AN [F) 0
(Kitchener et al. 2017),

S0 R ELHE S R B N S A S b
BT e e 3L [RIAE S T B B BIFE 4 330 J34F
Ao Jask, B2 SRR AE vy AR AR T
BT ST AL I o i A LA e —
REE N 2 FpA s, A2 fdf3 % (Patel
etal. 2016). 5 =AHIBLAFRES A 18 A K 5
SORFE, SRMBAMBEERE R, 245 RfA
11 JI4EHI DI (Patel et al. 2016), X 55 5 &1
BUAREL. [FIFES R —82, 24 74 JIERT2
B2 L PR R A AR R B K T SR Ath b X ) 4
A, BRTE St X (1 S A WAL Sk i 2
AR 5, T L 2 FEE LK (Patel
et al. 2016). X— ftHRIIEEATNSNE I,
o E R R B S A AL, IR JEBEAN R
4 Fhe A, TR AN TR T R A RUK
PPty (Patel et al. 2016).

25 RBHWISZHR (Lynxlineage)

TR ZNBEE—B—HE (Lynx,
BUAE 4 NP0, BOEAESR (L. lyno . AR
F (L. pardinus) INE KAE M (L. canadensis)
F4EER (L. rufus) (Lietal. 2016). tbAid 3%
TR, H TS AR R R R RN (L.
issiodorensis), ‘B 7EZ) 350 ~ 200 JIHEHIAETEAE
W KREALER (B 5: M3), SIS MIAREL,
Bk E IR, DU, B
TRV B AIE . i 2 A PR AR IR A
S IAE 4 ORI 3L EFESE (Kurtén 1978,
Werdelin 1981), SR 8T 117> T AE ) 50t 1 i
N, FH R RAERE A 350 J3AERTHM AR B I
BUET LB T, BTSRRI H I
X (Li et al. 2016), [FULAPEEESEIRI R %A &
R S, (H P RESE 5 4h 3 Rl ARIFIAHE 56

T B IAT 0 4 PR A, RN 2 Bt
AL, AR 3 R B S SR AR AE G
KRAARF W7 iER R RS, K2R
NIX 3 AR S AL TR A B R 3T (Beltra'n

1996, Johnson et al. 2004). T4 KBt % W 75 1
RN, BRI 2 3 I A IEREMAEEAT 3
AN SR ar Ak, T B R SIE A SR R IR I A8 AR A
UH % #% (Johnson et al. 2004, Johnson et al. 2006,
Li et al. 2016). AT X LR 7T FRBFEH, X
= WA T A AR R, #OR AR
150 Ji=ER] (Johnson et al. 2004, Johnson et al.
2006, Lietal. 2016). BFFCREIN &I, WIS
K015 0 B 8 AR 7 5 g tHE ) 30 o 2230 1 A i
MRt AT Hefil, FERAE T A, FEENZAE
TERFBANIG, XL 3 R 2 (a8 R
/S INIREL (Li et al. 2016).

A FAER JE R R A Y s s, B
MWL EW. Werdelin (1981) HH#EH “ARimiE
PR, 3R SRR R B BE 4 400 T 4R T
IR PE RS R A, SR b A7 PR A7 T KD
ML SFARE, RAfEtt, SLhs FETReE T
i & (Werdelin et al. 20100, Kt “JEHH
ECPHU” R Z AN, Tk, —HayTAE
W2 5% BT BUAT B S bt 1 P PR A S8 o DT A
TETEILEIX — s, R T “AESERIFE”, A
AR SRIAEL G A S R AR S — NI SE, fEdk
FH A T RIS 2 J5, )R
[ (5 IV A s 10— 25 A 7 A R TE 88 AR R B R
V&4 (Johnson et al. 2006, O’Brien et al. 2007,
Lietal. 2016). {HJE, X—M & H AT JGiES 2]
A UEYR S HE: R A E R T
KR KBl (Werdelin 1981). 11 2 T4 78 R 3
Bl R WP IR TR AR BT, X R
B EASOZAE [F]—HuE IR, XA E b 2 AR
EAl e M. RIES T RAKEMUEE, 5
W IHARBEA R ML R, MLl R (Li
etal. 2016), J5# —EIEWIMARFE M. 27
ERTIR, FRATA SRS % 0] B T Y b 2
R (E5: M.

PATHEM, T ACURE R 15 0 i 2 T A i
G AER T X AR, REERKLT,
BN A I o TR RN & 8 A 3
mAEAEEALSE, bR BAER T IR FIR
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Sy,

5 RHXAMBAHEREE

o RRZRERM
Lynx lineage origin area
—> RRIRMES

Lynx lineage ancestor

SEENME Lynx rufus
FRTGESEI Lynx issiodorensis
TNEXSEHR Lynx canadensis
FRIVHEHR Lynx lynx
FRECRITREH Lynx paradinus

Fig.5 Dispersal of Lynx lineage

ML. 810 J34EHT, X RGEMI R B M2.350 TH4ERT, RM (Lynxrufus) 4, FRREAIESE: M3.350 ~ 200 Ji4ER0, FHESE

FaHf (Lynxissiodorensis) AziffERK I KREALHES; M4. 150 JT4EHT, MERAM (Lynx canadensis) 7k, FFEE P BRI IENTAERIAL %,

MS5. 150 J3 4RI, BRI 0 B vH BEAe 4RI 40 £ EG R SE 5 4R C Lynx pardinus); M6. 150 75 41T, SIE 9 1) 67 P SR A0 4RI 4 IIOTE A 4R C Lynx Tynx)

M7, ST, RO SESREE N BRI FE AT 8 S BB EAR AR 20 A1 A 1R 4

MI. 8.1 Myr, divergence of Lynx lineage and Bay Cat lineage; M2. 3.5 Myr, divergence and arrival of North America Lynx rufus; M3. 3.5 - 2 Myr,

Lynx issiodorensis in northern Eurasia; M4. 1.5 Myr, divergence and later arrival of Lynx canadensis to North America; M5. 1.5 Myr, divergence

of Lynx issiodorensis into Lynx pardinus in Europe; M6. 1.5 Myr, divergence of Lynx issiodorensis into Lynx lynx in Asia; M7. Arrival of Lynx

lynx in Europe in the late Middle Pleistocene, resulting in a gradual distribution retreat of Lynx pardinus.

PHCEME, 5 Werdelin (1981) fKIELATIEJR
FIRE A B N JE SR B FEAR AT o RMETE G 38T
e, RS & Rl T R AR SE R A T R R
(B 5: M2), JaRBEESERR, J63E K
UK )V PR e R ) A K BRI AE L R g 38, AN
T B L R A e A o — Pz A B I B0,
A DUIE B 2 il 2, DL A S RS N &
(Werdelin 1981, Anderson et al. 2003). {HH
TSR DA (P X OB PR 4R ot 4, e
A TCE 4k 2k F R 5K (Sanchez-Cordero
2008 ). TN = RAE R B2 op ST A 9 A b 3%
Kbt (B 5: M4), RO EILERE T EE
()5 R I SE g e TSR, ek
YEIF R 78 EL (Werdelin 1981, Anderson et al.
2003). AWM AINHN, ETHH, ISR
A b Ak 36 KB UK 1 AR i e ( Guthrie

1990, Pielou 1991). HFtHAR KK ITHIE,
A E M &BY R T H A,
e T SR Aikg)m, EAERE. InEX
P S S X AR 2 HO7 AR, FEPE AR TR A
(Schwartz et al. 2004, Homyack et al. 2008,
Koen et al. 2014) .

Lra A Mgy £ T T EYE . KA
150 J34EH( (Johnson et al. 2004, Li et al. 2016),
B P A AR R A A B LRI S8 0] (1] 5
M5), LEEPHIUEE A RO AR (B 5: M6)
(Werdelin 1981 B th s A LRI ST R 5 1)
AT A R, EHER. e RAR 2 b 5 AR
R AT . 2SI LR RS R A e —
ANSLTF, RBLEIAEFRETE R, FIRRE RS
AR, FROGTE AR LR AR (L. pardinus
speleus) (Werdelin 1981, Kurtén et al. 1987,
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Sommer et al. 2006) . F-HA ) KR OT A& 32 224 3
FENEIN, AT RELE o S T A Ak N BRI (&
5: M7) (Rueness et al. 2014), BN G
TR T R o0 H X PR 7 LU SRS AR, 1)
THZE s 3B LU R SR8 A0 114 4 AT 55 B ok 76 B B
FSE - 5 rE B 1X — P 2 i (Rodriguez-Varela et al.
2016). FTARLISK T A7 LU R AR AR A B
Je HFEREY)— % (Oryctolagus cuniculus)
IR WA O EE R ARI B N T Wil K 4 1)
Hidth, TUCN 7E 2002. 2006 Al 2008 4F [HI1FE
GRS AR R VP s RS2, SR —
— PRV 8 IR SE AR . BARTE 2015
SRR, AR LRSI RE R B S R R
fE, R TEER D oAk DU MR
L ARG, B LRI AR B ks A Ay K
7 A B = AR s (Rodriguez et al. 2015).
26 JEFZHR (Cheetah lineage)

STEVFHRER, BHLRKAE
820 JIEHI S50 . Z ML [FIAH 2 Kk A a4k,
X RS =R R R B, ALK
A4S (Acinonyx jubatus). AT K%
R L DL S AR A5 /N 2R (Herpailurus
yagouaroundi) (Li et al. 2016). JE3UKESLE
R EE, TR Z #HE RN E 2
MR B R —F, KEPE e S — AN 300
L R—E5 0 F} (Pocock 1917, Wozencraft
1993, Wozencraft 2005). SR HGHT 7> T 184%
W FLENT E T IR, R IES I
IFEE LA, E5WLE. HREAEE
PR T IS FR, TS R IR 1k
BRI — 3 ——E 8 MR 6 Mk ok,
Rl LB S VE M SR M A 7 B (Li et al.
2016, Kitchener et al. 2017),

T ERZFEHINNES L FERIE T,
P EH 2 LR 20 RERG #0 A v B KR i AE
LRI T AT “SE5” B (Adams 1979).
Adams (1979) I RALEMFES R IARSESIF L
Pz [ k2R, IEAESES)E (Acinonyx)
AL — MBI JE [ Acinonyx (Miracinonyx) J.

B 5 SERTFE N HT, B3 AT R i ) L o 2%
KA LT, M5 IEALR & 477
TeigE R, R s WIS & A, 1&HA
— ST JE—15 3 (Miracinonyx) (Barnett
etal. 2005, van Valkenburgh et al. 2018); ¥ IE
FIEFIMN AR R A65E (Werdelin et al. 2010,
Faurby et al. 2016, van Valkenburgh et al. 2018),
H i & - S A A R BIAE TH KR e 38
t: (van Valkenburgh et al. 2018). Kitt, %%
XA FIE RN ZA LS, 1 A RE
W (Li et al. 20160, 53450 &R KB R ML
AEse —MIRALLEIRFUE)Y) (van Valkenburgh
et al. 2018, HEIRFYR — M LRSI Ay o 7Y
Wikl sh, TEFES 260 ~ 83 Ji 4 AT AL TG TE R
KB (B 6: MDD, RS SILHHAHLL,
BB WIS, PRy “BOELL
Wi ” (Eurasian puma) (Turner et al. 1997,
Hemmer et al. 2004, Malapeira et al. 2010,
Cherin et al. 2013), {HIEINNE N iZE TS
XA RNEERP T, SEARLIHF AR
ML HISEZ < & (van Valkenburgh et al. 2018 ).
van Valkenburgh %5 (2018) #EMI, I T4E K
FIRIIES L RIHAE 600 ~ 700 JJHERT AT TE
PN, LE 500 FFERTHAM S, —XBRAEIR
KEGEEAIESY, Ty — S A v AR .
SV, JE A B0 KR
K% 350 JiEAT, E4E39 (Acinonyx
pardinensis) FFUATE R HLIX H B (] 6: M2),
AR E AR RS BN K, T ELRS SO — 28,
B LA BB 4 R A& B 55 B (Hemmer
2001). ESEFSKENY)— HAAFRIEES 50 JI4F
A, ERI KRG A E R )12 115041 (Hemmer
etal. 2008, van Valkenburgh et al. 2018). Hf{
EAN HE IS AEEG+1, Hemmer et al. (2008)
WIS 2 BAESY B AT R 1) s 1R
AAESI AT e B3 h A AR (B 6:
M6) (Li et al. 2016). AW A AIAIES
FEEVE B B2, eARISE EAESE R B TR
(van Valkenburgh et al. 2018). #RT 5 — M &
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PS FEHIX AR
Cheetah lineage origin area
—> 4RH Viretailurus
—> B34 Acinonyx pardinensis
—> YHJES Herpailurus
= 1{5i%] Miracinonyx
=—> ¥ Puma
—> &4 Acinonyx jubatus

6 BPIXRMBLHEREE
Fig. 6 Dispersal of Cheetah lineage

MI. 4K (Mretailurus pardoides) 54 555503 R HAMRAL AL, 16 260 ~ 83 JIAERT, 4 IRFVAEVEFERRIE KREALHS: M2, 385597 500
THAERT 5 L0 4RI 4 1, 1E 350 ~ 50 J34ERT, E%%9 (Acinonyx pardinensis) ZE i ZERIGE KRG AL 38 ; M3, 1 b ¥ttt , 4080 (Herpailurus
yagouaroundi) 515, WML, JEMRIEHEANALSE, Ja X HEMSE: M4, mIEE] 360 Ji4EHT, W39 (Miracinonyx) ILAERILSE;
M5, HEHH, RSN R EEAALIT (Pumaconcolor); M6. FREEHiH, IAERES (Acinonyx jubatus) H EAESELTTR, HPHL
BENAEM: M7, 53] 30 AFAEHT, (PR EEdEsE: M. MR R, BUARSESRENIEM: MO A M10. BUFHHOR, KL, LRI
WL, AR e T AN E A, SR B R RID e R IR A T A

M1. Divergence of Viretailurus pardoides from other members of Cheetah lineage, 2.6 - 0.83 Myr, Miretailurus pardoides in northern Eurasia; M2.
Divergence of Acinonyx sp. from Puma and Herpailurus at 5 million years ago. Acinonyx pardinensis lived in northern Eurasia at 3.5 - 0.5 Myr;
M3. Divergence of Herpailurus from Miracinonyx and Puma in the Late Pliocene, and arrival of North America from East Asia; M4. Arrival of
Miracinonyx sp. to North America at 3.6 Myr; M5. Enterence of Miracinonyx sp. into South America and evolved into Puma in the Early
Pleistocene; M6. Appearance of modern Acinonyx jubatus from Acinonyx pardinensis and spread into Africa in the Middle Pleistocene; M7.
Spread of Puma concolor spread to North America at 0.3 Myr; M8. Modern Acinonyx jubatus entered Asia in the late Pleistocene; M9 and M10.
Extinction of Miracinonyx sp., and population bottleneck of North American Herpailurus yagouaroundi and Puma concolor population at the end

of the Pleistocene, and new immigrant from the South reestablished the population.

ToiFEAS B IR S FE . AR HROERREIEDN
RILT dEm “H839” 4k (van Valkenburgh
etal. 2018), fHIXLERIIAES al BEA LA S
A BN R R EREL 2
N, ARSI AESES b R 3.2~6.7 75
M, XA BESY E BE AR RO KR I S
O Hl K4, MIASES 2 R IRV A IR
=R ) (Bl 6: M8) (Charruau et al. 2011,
van Valkenburgh et al. 2018).
BENAGSE BISE S ST FR A A, A R f
oAk, TSI AL R 4ok Rl (Kurtén
1975, van Valkenburgh et al. 1990). % &%

YA 5 LI L, KA 370 J34F (Li
etal. 2016), T HEAESZERIRK, LY
R O R A T — AN B JE —— A A R
(Herpailurus), A ZRIAWLIE (Puma)
Z W (Kitchener et al. 2017). H T AIEFEA
B, YIRS 515 LR R R AL LA
oy, R ERIENACEZ FEA L, BRTE
MFEIE . SR, 5 248K 2 HOM RS0 IR 0 A Fol
FEES LU AR AR, 4 A I AR AR AR
Z, WILRA DNA W50, HILREE R
F/ELHEHRIPEA 320 JIERT, XA
FEASARFL At 5E i 7 PN BN IEIE . FHRIR £
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LA (B 6: M3) (Ruiz-Garcia et al. 2018).
WAL ER, WHER TS 360 14
AT BAEIE 32 (B 6: M4)(van Valkenburgh et al.
1990, Carranza-Castaneda et al. 1996, Turner
etal. 1997, Barnett et al. 2005), X UiHA “15%-
L7 3X AN A SCEE G BT A C 4 AT P 3
AJESE. REZ NNES e R R 4
BRGW “SEMY”, KHSELZ DR —FiRfE.
TRFIASES H 2 SRS LR, (B ARy
FHAL, AR AR BEOR, 18 I HE DS,
KRR IR A RIS IR (van
Valkenburgh et al. 2018). —# I\ AMFIEHLZ LI
WifI4H5E (Kurtén 1975, van Valkenburgh et al.
1990). MEATIESE R , IS T- 5
BTG U 7E B S b X GE R (B 6: M5)(Chimento
etal. 2018), ELFIKZ 20 ~ 30 JIFHTA Y H 2
Jb% (B 6: M7) (Kurtén 1975).
FEA 1.2 J3AE R SR AR A A, X
FERI L RIE R T IRZFE, S SR K 4
(Turner et al. 1997). &5 AEIX I 9 HEH 4
KABH, 0L T IR IS SIAE TR AN
L5 7 — AR E AR, XA
g A ZREVE 2 AR AR T ARH) — A B 2 5 K]
(O’Brien et al. 1987, Menotti-Raymond et al.
1993, Dobrynin et al. 2015). 1 240} JL 3 M
i, A AR P T — AN E R,
KREMITH “BIR” ERGEE T (& 6:
M9 F1M10) (Culver et al. 2000, Caragiulo et al.
2014, Ruiz-Garcia et al. 2018),
2.7 WX % (Leopard cat lineage)
FIM S B S F A B R s P e
SR R A AR 802 T i
(Otocolobus manul) EI|JiCJ& T30 3 RIE 2
X FR o B T AP R ER, SZRELR.
BEZ 1050 1 40 H A% 5 DR 20 7 40d0 S St
JE T3 % (Johnson et al. 2006, Li et al.
2016). {EHFFTEII i, RAMESII SR 7
AR B, SR SR S SCFRRLIAE 720 JI4ERT
3B AL 130 JIEZ )G, Sl 530S R

HAhR 51435 7 (Lietal. 2016), 1fi H., HF7TE
RINGRIMNPIEE R DNA R TSR, AR
P FR . XUl 390)E (Prionailurus)
Mg (Felis) & B L ES W8 R AE
HAMABEZAE (Lietal 2016). Fz L, %
MIAEZS ST DL RSk B TR S R S R Sz,
MAZ B & & E R

WS ZR I LR R R A — g 2 Ak, Foth
HHATF IR - 4 FUEHE BoRg E 3 L [FAE
JeRlIE R4 380 JIAERT. SUME T, ARG
7E R VAR (Prionailurus rubiginosus) B4
s BEJG R ARV AE B R B AN SR AR ) 1)
LA (P planiceps), KMETE 240 J54EHT /3105
Mm39% (P.bengalensis) Fiati (P. viverrinus)
(13 B A AEZ) 180 JIAFHT (Li et al. 2016).
TUERHE By o I P8 2R 5 B30 — FE RO 2 T
Vi, AHE IR A NI AL S FUER AN SCRF
BRI, UESE T HR Y S TSI
Jb77 WA (P. bengalensis euptilurus) (Masuda et al.
1994, Suzuki et al. 1994, Masuda et al. 1995).

BRI AR I, Dokt B, FRARHE R
IZ 5 A6 T KBSV e O B T Z A
(Tamada et al. 2008, Luo et al. 2014, Li et al.
2016), TUCN/SSC JiAH & Z 41 H 5 oA w] Hoph
SLYAHLAL, FRZ N SRMBYRE (P javanensis)
(Kitchener et al. 2017). PHFHZAE 7 T 28 )R
A A LRI, S 1) S s B 5 i
TS FEES B, 3 B0 Hb Uk BT AN 36 B 5 A A
18, G T FSIRIBG RS . At LIRSS
FRUR T e by ke r B H, A FR ARSI Y
QU PIEAE DR BB R AR, FE
W 3 LR IEEHTAT RS # (Luo et al. 2014).
28 J¥X A (Domestic cat lineage)

W R K% B E, BFE A EIR
K B LR N RS0 (Johnson et al. 2006,
Li et al. 2016). JifiJ& AOEC s H BTEAE 4E,
RNz JE ALK AR IR EL, AR 2 ik
SE VA& 1) /N B R AT B I I P AE TR X
A2 (Werdelin et al. 2010). 43 FiEHE
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SRS ZR 5 IS R R WK FF (Johnson et al.
2006, Li et al. 2016), 1fi A48 5305 @ 1E 4
A PHFE—EMHFRR, HTIHMERZIE
Hi R SR PN AR e 350, PR E A e ] R IR T B
SEALECESE T . H AT ARSI E
THIEMAIL TR E R (Felispei), =H
AL, AFFERIES 370 ~ 290 JTAFEHT
Fme i, OB KNS IA AR (F.
chaus) [L#i#%iL (Teilhard de Chardin et al
1945), X507 RG BRI AMAE T 420
TR AR J8 v B S 3 O —E (Johnson et al.
2006, Lietal. 2016), R e 3L R 4H 56 )
Reih A2 — P 30, A S AE H [E A
JEFIPE AL HRIX

RN, EEMMREZ G, A
R /N2 R (F. nigripes) KMEZE 330 J34F
I, FREfm 2EHEPNFE &R 3 270 J34EHT,
Y (F. margarita) FIEF35E &8 (F silvedtris
complex) ML (Lietal. 2016). ¥ E A
FE 2 S ) R AR 51 1) 2 . ARG
RELEETIREF UL, A “HH” CFelis
silvestris’) FITCES (F. bieti) % H &MY
' (Wozencraft 1993, Wozencraft 2005), {H)5
KT A A% DNA BT KL, (L4 “ B
M7 R AN RRE, ANAE RSB
YA, AR — AR ——IEME A (F silvestris
ornata) 5 FEENHA BUAHIRRE, <A 55E
WINAE— A T — AR B (Driscoll et al.
2007, Yuetal.2021). Kitchener & (2009) i\
Ny FCEMAETEAS g Murr R, T H e A
S RAE T B AR R A, PRI AS B
NEFHEE)— AW H . Kitchener 2 (2017) #iX
PREE S A SR ST A AT, K R R I <« B A
PR AR, BRINET R (Felis silvestris)
O IMAEINE S CFelis lybica’). H&,
BT 9B S e e, 5 AR A
B, “YEIMAEMESE” o — AN R REE, AR
N—NF RGN, Yo 55 (2021) KL
PNEF A I o At 2 h il 1 EAEF AR

BAEM M, HEEAEESMES; MH,
WME 5 e B S AR KA 8, WA
TN EF A BE R M A R EA — i Ok %
“REKMER” X—FE, X5 T)
TEAS PR O 28 PR 2 52 T 955 - PR I, Kitchener
£ (2009) 2 H R SOGSK S BB A Dy B 4 L A
AN B AR A BOLI (Yuetal. 2021). 2%
T CEPRET B LA SRR B AR [ 153 A% PR
HIEAAEE, mHelESERETZRTZ
HRAL, T B 5 XM 28 58 — ELRF 2 IAE,
Yu et al. (2021) A E G HFRARTT S EY)
EMNES, RO E A BERARE N — )
B, TSRS o — AN A, (EE1RE
72, ofikEdESs, BHEa NSN3,
EFETEEM A6 T KM 150 J34EHT (Yu et al.
2021), B HF TUCN/SSC Ji R 5 4 52 (1)
MRREA JUAFERIH)UEF, HaR T
YR, AN RRER . WO AR 5 B E R
KR 2 a1 )43 B R A 150 Ji4E A4 (Lietal.
2016, Kitchener etal. 2017). Yu %5 (2021) #x
WA 75— R R, B BT &4
XMGRERE BRI R, CAORREREADN PR
HABEIRES, FH9 L Kitchener 25 (2017)
HOE AR R, (HX FF 0 B S AT &
G A0 M Az A RV P A v DA E (Yu et al.
20210, &5 A1, BB AR RIR
RIMA KRB . ERAABUEE < i, FRA18
BERA Yu 5 (2021 BIr2RE W, HEMES
FEEARAE N — DA, TECHET A (F. silvestris
silvestris). JbAEEFAE (F. silvedtris lybica). 74
LB 5 (F slvestris cafra) . SEPHEF S (F
silvestrisornata) FI5EE S (F silvestris bieti)
HAE A

R E R, FOTERZ) 9 500 T
FEFR AR X BI04, 55 F R ) R bk Y ]
i, SR RYIFRZE TR &N T a6 5
N Z )2 B, (Vigne et al. 2004, Driscoll et al.
2007) . S ANE it AP KA AT 2 AR R, (H
FE PRI o A G B A R R, HnfE—
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KRR E A, S A A AN A N R R
A S5 FZ M YI4E i #E (Driscoll et al.
2007). Lietal. (2016) Xt4Hfit% DNA 5
SE R RIRFE S RONEF A R e AR
PR EER, XU — MRS AR
H “AENET S AEAE — R 408 Nancy 7
W BARE R TR RAR o B (ERMARSK
TR REAFAEGE ), (H AR ZE R /0 AT 7R 1%
ARSERR Fg— HFIEE R (Mullikin et al.
20100 e AEEF A AT BEJE T B9 40 5 A B o
o S — AN 3, MALIER A EA R T R — 4
4337 (Driscoll et al. 2007), [ Li %% (2016)
(1 45 51 5 O I T A6 AR B 1 B 5 F AN b

Yikh—BEAEES L, BILE TUCN/SSC #iRHE 5K
HEgi\a] 7 H S P (Kitchener
etal. 2017). fEBIARMFR), IUAESZ M L
Cafmtt A5, il 7 2R, E—
— A Z B A RS H) (O Brien et al. 2007).

3 AR RIPEREHE

Johnson %5 (2006) it IRl S H1H
BRI T 10 WINBRIEHE, AT A 785
FREAAL T, BRI RRARAS T pE M
BATKMIATER S 22 D& T 30 2 0
Briffk (3R 1), 2HH 3 WHHE M T 7.
55— UGE HEW & DR A At IR b B

o

5 JEEAIR = ain = oo N 2 N N
Ko FM BN RN B AR IL & — AN PhS7 RAAEM AR 2] R Sy iR,
£1 ABEREATE S EEZMNFTEEH
Tablel Major continental migrant events of Felidae
P T TAHETT M) FAR CETE 27 3k
No. Migrant Migration direction Time (millions of years) References
1 f7Ri 3R Caracal lineage F#H—3EP Asia - Africa 6~9 Johnson et al. 2006, Li et al.
2016
2 RMEE R Ocelot lineage  WM—IL3E Asia - North America 5 Johnson et al. 2006, Li et al.
2016
K | UESES THH—IEM Asia - Africa 4.6 Werdelin et al. 2010, Figueir6 et
African Panthera al. 2017
4 ZUESE Jaguarundi T M—1t3 Asia - North America M ¥t Late Pliocene Lietal. 2016, Ruiz-Garcia et
al. 2018, van Valkenburgh et
al. 2018
5 % S Bobcat W ill—It3E Asia - North America W F#rttt Late Pliocene Werdelin 1981
6 1%y Miracinonyx TM—IL3E Asia - North America M [ #itt Late Pliocene  van Valkenburgh et al. 1990,
van Valkenburgh et al. 2018
7 MAER Jaguarundi b3 —Fg3€ North America - South America 2~3 Lietal. 2016, Ruiz-Garcia et
al. 2018, van Valkenburgh et
al. 2018
8 J&J Ocelot Jt3%—m 3% North America - South America 2~3 Lietal. 2016, Trindade et al.
2021
9 KB Margay b3 —F§3% North America - South America 2~3 Lietal. 2016, Trindade et al.
2021
10 FEE S Pampas cat L35 —F43% North America - South America 2~3 Lietal. 2016, Trindade et al.
2021
11 INDE PR S 5 Jt3&—F35% North America - South America 2~3 Lietal. 2016, Trindade et al.
Oncilla complex 2021
12 WS Jaguar JEPH—BRIE Africa - Eurasian 1.8 Argant et al. 2011
13 2l Black-footed cat M —IAEI Asia - Africa S Lietal. 2016
Early Pleistocene
14 %] Leopard MBI GEH? ) Africa - Europe (Asia?) 09~1 Werdelin et al. 2010
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5 THEHE IEHETT 1) FR AT ERPUN
No. Migrant Migration direction Time (millions of years) References
15 3£ Jaguar WH—IL3E Asia - North America 0.9 Argant et al. 2011
16 WL (g Jt3E—®3E South America - North America FUEE Chimento et al. 2018
Puma (Miracinonyx) Early Pleistocene
17 %) Cheetah [V —JEIM Eurasian - Africa o B Lietal. 2016
Early Pleistocene
18 e N i WM —It3E Asia - North America o g Werdelin 1981
Canadian lynx Early Pleistocene
19 i Lion JEIM—EK . Africa - Eurasian 0.6~0.8 Hemmer 2011, Sotnikova et
al. 2014, Manuel 2020
20 P Leopard JEPH— KKV Africa - Eurasian 0.5~0.6 Paijmans etal. 2021
21 £ Jaguar Jt3E—m 5 North America - South America 03~04 Argant et al. 2011
22 1L Puma B%—1t3E South America - North America 0.3 Kurtén 1975
23 Wi Lion W#H—Jt3E Asia - North America 0.16 Hemmer 2011, Froese et al.
2017
24 B3 Wildcat WM —HEIM Asia - Africa o Bl e B S Lietal. 2016
Middle-Late Pleistocene
25 MM Jungle cat WiH—AEN Asia - Africa o i B T Lietal. 2016
Middle-Late Pleistocene
26 ¥ Sand cat WM —AE Asia - Africa e B TE R 1 Lietal. 2016
Middle-Late Pleistocene
27 fpilf Caracal AEM—TEM Africa - Asia Fp Bl B Lietal. 2016
Middle-Late Pleistocene
28 Wi Lion Jt3E—-E53E North America - South America 6 B 7 Chimento et al. 2017
Late Pleistocene
29 1534 Cheetah AEM - Africa - Asia 0.05 Charruau et al. 2011
30 Wi Lion AEM =R Africa - Eurasian 0.04 de Manuel et al. 2020
31 F W5 Jaguar B2 —1t3E South America - North America 0.01 Eizirik et al. 2001
32 4HJEM Jaguarundi B —1t3 South America - North America 0.01 Ruiz-Garcia et al. 2018

P RFNAEN, B X AR #E L%
(Werdelin et al. 2010); A&k, FATIA NI
FAES A5 3B 14 Johnson 25 (2006) 1
THIIREE, FEIX—RHHIIE NJESE: “dRNER”
(14) L 5t 7 1 8 BN i AE B A (Werdelin
et al. 20100, 2 _JUTHER SR FRIEE “dE
PN— BRI — 363 — e 35 7175 [ EAT S 8
M EFT ARG, — BRI R, %0
BUH JLUGHE FGESE, A FREERAE S I AH 2 A
RO E N AR, BB 2 0T B 75X — B Ak
FIFEPN (Li et al. 2016); i Ll FE 32 iR b
% (Kurtén 1975). 5 =YGEHERE g AL

Y8, RAAER R R a0, 2OE TH
RAGFL SN A R 3 ATd% Sy o TR SE R b
T5 BRI ARA R ZY, AR 22 B R G T oK 4,
— eV LR B T I RS e AL B i
FEFAEMG SR R PU R, 478 AT RE L AE [
— I BIHEANTERE L (Li etal. 201605 BETHK,
Z AR S PIAE L SN ) — L X oK 4e, SR
FA 77 ISR INEY L WOR 20 A £ 4t ) =
T (Culver et al. 2000, Eizirik et al. 2001,
Caragiulo et al. 2014, Ruiz-Garcia et al. 2018);
R R 0B AE 4 BT ) OROR YT R 1 40 A Y
(Luo et al. 2014, Rueness et al. 2014),
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4 i R R Z AU SCRF, RIE, s RHEAL PR

FARIE H AT fe T SE 1) 0 7 R B W
IS5 A IR A AT I %, o SRAE o [ Bt T 3
AR SRR S o S5 A 1 S AT 2
FHETL, BATE VO DA R S IEIT N 1
AL 2 AN 15 Mg 40 DR AR,
HI A 20 3 A2 0 2 0T 9 i R 7 i 3] 2 98 ) e
Yok, T HACAIE R A&, IR2 EEAY

iz BEHEMEIIRRGE DR

WA} Felinae Batsch, 1788
$Jj% Pantherini Pocock, 1917
5% & Panthera lineage
=3J@ Neofelis Gray, 1867
=% Neofdis nebulosa (Griffith, 1821)
4 =% Neofdisdiardi (G. Cuvier, 1823)
#)J& Panthera Oken, 1816
% Panthera pardus (Linnaeus, 1758)
Wi Panthera leo (Linnaeus, 1758)
%% Panthera onca (Linnaeus, 1758)
% Pantheratigris (Linnaeus, 1758)
%% Panthera uncia (Schreber, 1775)
W% Felini Batsch, 1788
JPH Y % Caracal lineage
#H B Leptailurus Severtzov, 1858
O Leptailurus serval (Schreber, 1776)
J7HiJ& Caracal Gray, 1843
¥l Caracal caracal (Schreber, 1776)
JEM 4R Profelis Severtzov, 1858
el Profdis aurata (Temminck, 1827)
JRM AR Ocelot lineage
JE )% Leopardus Gray, 1842
J&J Leopardus pardali (Linnaeus, 1758)
KR Leoparduswiedii (Schinz, 1821)
I JEA Leopardus jacobita (Cornalia, 1865)
B A
Je/NBERR A
RS

A TIE A F it — b 5% . st T BN
R IHGRAE B L P 5 A N R A 1
DNA FPAlZRARR /N, i B elIER & L
e ARH RSy, RBUAXEEE, KL E 2
SH, HERGREWAE A Wb 5
L, IR S SO RHE R — J) 2 KR AR
AFERE -

Leopardus colocola (Molina, 1782)
Leopardus tigrinus (Schreber, 1775)

Leopardus emiliae (Thomas, 1914)
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Bi/NPERESE Leopardus guttulus (Hensel, 1872)
Fr A Leopardus geoffroyi (d’Orbigny and Gervais, 1844)
FZEMI Leopardus guigna (Molina, 1782)
&M% & Bay cat lineage
ZMiJ@ Pardofelis Severtzov, 1858
i Pardofelis marmorata (Martin, 1837)
48 Catopuma Severtzov, 1858
4 Catopuma temminckii (Vigors and Horsfield, 1827)
BB &M Catopuma badia (Gray, 1874)
FEMSC AR Lynx lineage
B JE Lynx Kerr, 1792
WEXE SR Lynx lynx (Linnaeus, 1758)
FREEFE RS Lynx pardinus (Temminck, 1827)
B KM Lynx canadensis Kerr, 1792
FEJEM Lynx rufus (Schreber, 1777)
JE3037 & Cheetah lineage
%9J8 Acinonyx Brookes, 1828
3% Acinonyx jubatus (Schreber, 1775)
L ¥iiJ& Puma Jardine, 1834
1L Puma concolor (Linnaeus, 1771)

N5 )R Herpailurus Severtzov, 1858

YRR Herpailurus yagouaroundi (E. Geoffory Saint-Hilaire, 1803)

SIMi AR Leopard cat lineage
% & Otocolobus Brandt, 1842
%uXih Otocolobus manul (Pallas, 1776)
$4% )& Prionailurus Severtzov, 1858
F4i Prionailurus bengalensis (Kerr, 1792)
2 4h5%% Prionailurus javanensis (Desmarest, 1816)
A Prionailurus viverrinus (Bennett, 1833)
Jii S48 Prionailurus planiceps (Vigors and Horsfield, 1827)
AP0 Prionailurus rubiginosus (1. Geoffroy Saint-Hilaire, 1831)
M & Domestic cat lineage
MiJ& FelisLinnaeus, 1758
Z M Felis catus Linnaeus, 1758
¥74 Felissilvestris Schreber, 1777
¥H Felis margarita Loche, 1858
4 Felisnigripes Burchell, 1824
MM Felis chaus Schreber, 1777



1 SRS BRI 9 K —0 T RS HERNML A IR 23 -

Bl AEACCE —EE N B U R
Hr, HBRIRAKE— B4 TR, JHE
R SRR T TR 1 T KRB B, A SRE T
FErh, AR R SRR T TREA
R . VEE AR LR

Z % X W

Adams D B. 1979. The Cheetah: native American. Science,
205(4411): 1155-1158.

Anderson E M, Lovallo M J. 2003. Bobcat and lynx // Feldhamer G
A, Thompson B C, Chapman J A. Wild Mammals of North
America: Biology, Management, and Conservation. 2nd ed.
Baltimore: Johns Hopkins University Press, 758-786.

Anyonge W. 1993. Body mass in large extant and extinct carnivores.
Journal of Zoology, 231(2): 339-350.

Argant A, Argant J. 2011. The Panthera gombaszogensis story: the
contribution of the Chateau Breccia (Sadne-et-Loire, Burgundy,
France). Quaternaire, Hors-série 4: 247-269.

Argant A, Argant J, Jeannet M, et al. 2007. The big cats of the fossil
site Chateau Breccia Northern Section (Sadne-et-Loire, Burgundy,
France): stratigraphy, palacoenvironment, ethology and biochronological
dating. Courier Forschungsinstitut Senckenberg, 259: 121-140.

Barnett R, Barnes I, Phillips M J, et al. 2005. Evolution of the extinct
Sabretooths and the American cheetah-like cat. Current Biology,
15(15): R589-R590.

Barnett R, Shapiro B, Barnes I, et al. 2009. Phylogeography of lions
(Panthera leo ssp.) reveals three distinct taxa and a late
Pleistocene reduction in genetic diversity. Molecular Ecology,
18(8): 1668-1677.

Barnett R, Yamaguchi N, Shapiro B, et al. 2014. Revealing the
maternal demographic history of Panthera leo using ancient
DNA and a spatially explicit genealogical analysis. BMC
Evolutionary Biology, 14(1), 1-11.

Barry J C, Leakey M D, Harris J M. 1987. The Large Carnivores
from the Laetoli Region of Tanzania, Laetoli: a Pliocene Site in
Northern Tanzania. Oxford: Clarendon Press, 235-258.

Beaumont G D. 1978. Notes complémentaires sur quelques Félidés
(Carnivores). Archives des Sciences Physiques et Naturelles,

Geneve, 1978, 31(3): 219-227.

Beltra'n J, Rice J E, Honeycutt R L. 1996. Taxonomy of the Iberian
Lynx. Nature, 379(6564): 407-408.

Bertola L D, Jongbloed H, van der Gaag K J, et al. 2016.
Phylogeographic patterns in Africa and high resolution
delineation of genetic clades in the lion (Panthera leo).
Scientific Reports, 6(1): 30807.

Black S A, Fellous A, Yamaguchi N, et al. 2013. Examining the
extinction of the Barbary Lion and its implications for felid
conservation. PloS ONE, 8(4): ¢60174.

Buckley-Beason V A, Johnson W E, Nash W G, et al. 2006.
Molecular evidence for species-level distinctions in Clouded
Leopards. Current Biology, 16(23): 2371-2376.

Burger J, Rosendahl W, Loreille O, et al. 2004. Molecular phylogeny
of the extinct Cave Lion Panthera leo spelaea. Molecular
Phylogenetics and Evolution, 30(3): 841-849.

Caragiulo A, Dias-Freedman I, Clark J A, et al. 2014. Mitochondrial
DNA sequence variation and phylogeography of Neotropic
Pumas (Puma concolor). Mitochondrial DNA, 25(4): 304—
312.

Carranza-Castaneda O, Miller W E. 1996. Hemphillian and Blancan
felids from central Mexico. Journal of Paleontology, 70(3):
509-518.

Castello J R. 2020. Felids and Hyenas of the World: Wildcats,
Panthers, Lynx, Pumas, Ocelots, Caracals, and Relatives. Princeton:
Princeton University Press.

Charruau P, Fernandes C, Orozco-Terwengel P, et al. 2011.
Phylogeography, genetic structure and population divergence
time of Cheetahs in Africa and Asia: evidence for long-term
geographic isolates. Molecular Ecology, 20(4): 706-724.

Chauvet ] M, Brunel D E, Hillaire C. 1996. Dawn of Art: the Chauvet
Cave, the Oldest Known Paintings in the World. New York:
Harry N. Abrams.

Cherin M, Turino D A, Sardella R. 2013. Earliest occurrence of Puma
pardoides (Owen, 1846) (Carnivora, Felidae) at the Plio/
Pleistocene transition in western Europe: new evidence from the
Middle Villafranchian assemblage of Montopoli, Italy. Comptes
Rendus Palevol, 12(3): 165-171.

Chimento N R, Agnolin F L. 2017. The fossil American Lion

(Panthera atrox) in South America: Palacobiogeographical



Y

=24 Chinese Journal of Zoology 58 %

implications. Comptes Rendus Palevol, 16(8): 850-864.

Chimento N R, Dondas A. 2018. First record of Puma concolor
(Mammalia, Felidae) in the Early-Middle Pleistocene of South
America. Journal of Mammalian Evolution, 25(3): 381-389.

Christiansen P. 2008a. Species distinction and evolutionary differences in
the Clouded Leopard (Neofelis nebulosa) and Diard’s Clouded
Leopard (Neofélis diardi). Journal of Mammalogy, 89(6): 1435—
1446.

Christiansen P. 2008b. Phylogeny of the great cats (Felidae:
Pantherinae), and the influence of fossil taxa and missing
characters. Cladistics, 24(6): 977-992.

Christiansen P, Harris J M. 2009. Craniomandibular morphology and
phylogenetic affinities of Panthera atrox: implications for the
evolution and paleobiology of the lion lineage. Journal of
Vertebrate Paleontology, 29(3): 934-945.

Cossios D, Lucherini M, Ruiz-Garcia M, et al. 2009. Influence of
ancient glacial periods on the Andean fauna: the case of the
Pampas Cat (Leopardus colocolo). BMC Evolutionary Biology,
9(1): 1-12.

Culver M, Johnson W E, Pecon-Slattery J, et al. 2000. Genomic
ancestry of the American Puma (Puma concolor). Journal of
Heredity, 91(3): 186-197.

da Silva Santos A, Trigo T C, de Oliveira T G, et al. 2018.
Phylogeographic analyses of the Pampas Cat (Leopardus colocola;
Carnivora, Felidae) reveal a complex demographic history.
Genetics and Molecular Biology, 41: 273-287.

Davis B W, Li G, Murphy W J. 2010. Supermatrix and species tree
methods resolve phylogenetic relationships within the big cats,
Panthera (Carnivora: Felidae). Molecular Phylogenetics and
Evolution, 56(1): 64-76.

de Manuel M, Barnett R, Sandoval-Velasco M, et al. 2020. The
evolutionary history of extinct and living lions. Proceedings of
the National Academy of Sciences, 117(20): 10927-10934.

Deino A L. 2012. 40Ar/39Ar dating of Bed I, Olduvai Gorge,
Tanzania, and the chronology of early Pleistocene climate
change. Journal of Human Evolution, 63(2): 251-273.

Dobrynin P, Liu S, Tamazian G, et al. 2015. Genomic legacy of the
African Cheetah, Acinonyx jubatus. Genome Biology, 16(1): 1-20.

Driscoll C A, Menotti-Raymond M, Roca AL, et al. 2007. The Near

Eastern origin of cat domestication. Science, 317(5837): 519-523.

Eizirik E, Kim J H, Menotti-Raymond M, et al. 2001. Phylogeography,
population history and conservation genetics of Jaguars (Panthera
onca, Mammalia, Felidae). Molecular Ecology, 10(1): 65-79.

Faurby S, Werdelin L, Svenning J C. 2016. The difference between
trivial and scientific names: there were never any true Cheetahs
in North America. Genome Biology, 17(1): 1-2.

Figueiro H V, Li G, Trindade F J, et al. 2017. Genome-wide
signatures of complex introgression and adaptive evolution in
the big cats. Science Advances, 3(7): €1700299.

Froese D, Stiller M, Heintzman P D, et al. 2017. Fossil and genomic
evidence constrains the timing of bison arrival in North America.
Proceedings of the National Academy of Sciences, 114(13):
3457-3462.

Futuyma D J. 1998. Evolutionary Biology. Sunderland: Sinauer
Associates.

Garcia-Perea R. 1994. The Pampas Cat group (Genus Lynchailurus
Severtzov, 1858) (Carnivora: Felidae), a systematic and biogeographic
review. American Museum Novitates, 3096: 1-35.

Geraads D. 1997. Carnivores du Plioceéne terminalde Ahl al Oughlam
(Casablanca, Maroc). Geobios, 30(1): 127-164.

Gray J. 1867. Notes on the skulls of the cats (Felidae). Proceedings of
the Zoological Society of London, 258-277.

Groiss J T. 1996. Der Hohlentiger Panthera tigris spelaea (Goldfuss).
Neues Jahrbuch fiir Geologie und Paldontologie-Monatshefte,
399-414.

Guthrie R D. 1990. Frozen Fauna of the Mammoth Steppe. Chicago:
University of Chicago Press.

Haq B U, Hardenbol, J., Vail, P.R. 1987. Chronology of fluctuating
sea levels since the Triassic. Science, 235(4793): 1156-1167.
Harington C R. 1969. Pleistocene remains of the lion-like cat
(Panthera atrox) from the Yukon Territory and northern Alaska.

Canadian Journal of Earth Sciences, 6(5): 1277-1288.

Hemmer H. 1967. Wohin gehort “Felis” palaeosinensis Zdansky,
1924 in systematischer Hinsicht? Neues Jahrbuch fiir Geologie
und Paldontologie Abhandlungen, 1967, 129: 83-96.

Hemmer H. 1978. The evolutionary systematics of living Felidae:
present status and current problems. Carnivora, 1: 71-79.

Hemmer H. 1987. The phylogeny of the Tiger (Panthera tigris) //



1 SRS BRI 9 K —0 T RS HERNML A IR .25 -

Tilson R, Seal U S. Tigers of the World: the Biology, Biopolitics,
Management, and Conservation of an Endangered Species. Park
Ridge: Noyes Publications, 28-35.

Hemmer H. 2001. Die Feliden aus dem Epivillafranchium von
Untermassfeld. Das Pleistozdn von Untermassfeld bei Meiningen
(Thiiringen), 3: 699-782.

Hemmer H. 2011. The story of the Cave Lion-Panthera Leo spelaea
(Goldfuss, 1810) -A review. Quaternaire, 4: 201-208.

Hemmer H. 2022. An intriguing find of an early Middle Pleistocene
European Snow Leopard, Panthera uncia pyrenaica ssp. nov.
(Mammalia, Carnivora, Felidae), from the Arago cave
(Tautavel, Pyrénées-Orientales, France). Palacobiodiversity and
Palacoenvironments, 1: 1-14.

Hemmer H, Kahlke R D K. 2008. Cheetahs in the Middle Pleistocene
of Europe: Acinonyx pardinensis (sensu lato) intermedius
(Thenius, 1954) from the Mosbach Sands (Wiesbaden, Hesse,
Germany). Neues Jahrbuch fiir Geologie und Paldontologie-
Abhandlungen, 249(3): 345-356.

Hemmer H, Kahlke R D, Vekua A. 2004. The Old World Puma Puma
pardoides (Owen, 1846) (Carnivora: Felidae) in the Lower
Villafranchian (Upper Pliocene) of Kvabebi (East Georgia,
Transcaucasia) and its evolutionary and biogeographical significance.
Neues Jahrbuch fiir Geologie und Paldontologie-Abhandlungen,
233(2): 197-233.

Hemmer H, Kahlke R D, Vekua A K. 2010. Panthera onca georgica
ssp. nov. from the Early Pleistocene of Dmanisi (Republic of
Georgia) and the phylogeography of jaguars (Mammalia, Carnivora,
Felidae). Neues Jahrbuch fiir Geologie und Paldontologie-
Abhandlungen, 257(1): 115-127.

Hendey Q B. 1972. The late Cenozoic Carnivora of the
South-western Cape Province. Wynberg: Rustica Press.

Herrington S J. 1986. Phylogenetic Relationships of the Wild Cats of
the World. Lawrence: University of Kansas, Doctoral dissertation.

Homyack J, Vashon J, Libby C, et al. 2008. Canada Lynx-bobcat
(Lynx canadensis x L. rufus) hybrids at the southern periphery of
lynx range in Maine, Minnesota and New Brunswick. The
American Midland Naturalist, 159(2): 504-508.

Hunter L. 2015. Wild Cats of the World. London: Bloomsbury

Publishing.

Jiangzuo Q G, Liu J Y. 2020. First record of the Eurasian Jaguar in
southern Asia and a review of dental differences between
pantherine cats. Journal of Quaternary Science, 35(6): 817-830.

Johnson W E, Eizirik E, Pecon-Slattery J, et al. 2006. The late
Miocene radiation of modern Felidae: a genetic assessment.
Science, 311(5757): 73-77.

Johnson W E, Godoy J A, Palomares F, et al. 2004. Phylogenetic and
phylogeographic analysis of Iberian Lynx populations. Journal
of Heredity, 95(1): 19-28.

Johnson W E, Slattery J P, Eizirik E, et al. 1999. Disparate
phylogeographic patterns of molecular genetic variation in four
closely related South American small cat species. Molecular
Ecology, 8: S79-S94.

King L M, Wallace S C. 2014. Phylogenetics of Panthera, including
Panthera atrox, based on craniodental characters. Historical
Biology, 26(6): 827-833.

Kitchener A C, Beaumont M A R D. 2006. Geographical variation in
the Clouded Leopard, Neofelis nebulosa, reveals two species
instead of one. Current Biology, 16(23): 2377-2383.

Kitchener A C, Breitenmoser-Wiirsten C, Eizirik E, et al. 2017. A
revised taxonomy of the Felidae, the final report of the Cat
Classification Task Force of the IUCN/SCC Cat Specialist
Group. Cat News Special Issue, 11: 1-80.

Kitchener A C, Rees E. 2009. Modelling the dynamic biogeography
of the wildcat: implications for taxonomy and conservation.
Journal of Zoology, 279(2): 144-155.

Kitchener A C, Yamaguchi N. 2010. What is a Tiger? Biogeography,
morphology, and taxonomy // Tigers of the World. Norwich:
William Andrew Publishing, 53—-84.

Koen E, Bowman J, Lalor J, et al. 2014. Continental-scale assessment
of the hybrid zone between Bobcat and Canada Lynx. Biological
Conservation, 178: 107-115.

Kurtén B. 1975. Fossil puma (Mammalia: Felidae) in North America.
Netherlands Journal of Zoology, 26(4): 502—-534.

Kurtén B. 1978. The lynx from Etouaires, Lynx issiodorensis (Croizet
& Jobert), late Pliocene // Annales Zoologici Fennici. Finnish
Academy of Sciences, Societas Scientiarum Fennica, Societas
pro Fauna et Flora Fennica and Societas Biologica Fennica

Vanamo, 314-322.



©26 ¢ =24 Chinese Journal of Zoology 58 4%

Kurtén B, Granqvist E. 1987. Fossil Pardel Lynx (Lynx pardina
spelaea Boule) from a cave in southern France // Annales
Zoologici Fennici. Finnish Academy of Sciences, Societas
Scientiarum Fennica, Societas pro Fauna et Flora Fennica and
Societas Biologica Fennica Vanamo, 39-43.

Kurtén B, Vasari Y. 1960. An attempted parallelization of the
Quaternary mammalian faunas of China and Europe. Societas
scientiarum Fennica Commentatationes Biologicae, 23(8): 1-12.

Lescroart J. 2021. A complex whole-genome phylogeny for elusive
Neotropical small cats / Biodiversity Genomics 2021.

Li G, Davis B W, Eizirik E, et al. 2016. Phylogenomic evidence for
ancient hybridization in the genomes of living cats (Felidae).
Genome Research, 26(1): 1-11.

Liu Y C, Sun X, Driscoll C, et al. 2018. Genome-wide evolutionary
analysis of natural history and adaptation in the world’s Tigers.
Current Biology, 28(23): 3840-3849.

Louys J. 2012. Mammal community structure of Sundanese fossil
assemblages from the Late Pleistocene, and a discussion on the
ecological effects of the Toba eruption. Quaternary International,
258: 80-87.

Luo S J, Zhang Y, Johnson W E, et al. 2014. Sympatric Asian felid
phylogeography reveals a major Indochinese-Sundaic divergence.
Molecular Ecology, 23(8): 2072-2092.

Malapeira J] M, Alba D M, Sola S M, et al. 2010. The Eurasian
puma-like cat “Puma pardoides” (Owen 1846) (Carnivora,
Felidae): taxonomy, biogeography and dispersal events. Cidaris,
30: 169-172.

Manamendra-Arachchi K, Pethiyagoda R, Dissanayake R, et al. 2005.
A second extinct big cat from the Late Quaternary of Sri Lanka.
The Raffles Bulletin of Zoology, Supplement 12: 423-434.

Manthi F K, Brown F H, Plavcan M J, et al. 2017. Gigantic Lion,
Panthera leo, from the Pleistocene of Natodomeri, eastern
Africa. Journal of Paleontology, 92(2): 305-312.

Marciszak A, Schouwenburg C, Darga R. 2014. Decreasing size
process in the cave (Pleistocene) lion Panthera spelaea
(Goldfuss, 1810) evolution-a review. Quaternary International,
339: 245-257.

Marciszak A, Stefaniak K. 2010. Two forms of Cave Lion: Middle

Pleistocene Panthera spelaea fossilis Reichenau, 1906 and

Upper Pleistocene Panthera spelaesa spelaea Goldfuss, 1810
from the Bisnik Cave, Poland. Neues Jahrbuch fur Geologie und
Palaontologie-Abhandlungen, 258(3): 339.

Masuda R, Yoshida M C. 1995. Two Japanese wildcats, the Tsushima
Cat and Iriomote Cat, show the same mitochondrial DNA
lineage as the Leopard Cat Prionailurus bengalensis. Zoological
Science, 12(5): 655-659.

Masuda R, Yoshida M C, Shinyashiki F, et al. 1994. Molecular
phylogenetic status of the Iriomote Cat Felis iriomotensis,
inferred from mitochondrial DNA sequence analysis. Zoological
Science, 11(4): 597-604.

Mattern M Y, McLennan D A. 2000. Phylogeny and Speciation of
Felids. Cladistics, 16(2): 232-253.

Mayr E, Bock W J. 2002. Classifications and other ordering systems.
Journal of Zoological Systematics and Evolutionary Research,
40(4): 169-194.

Mazak J H. 2010. What is Panthera palaeosinensis? Mammal
Review, 40(1): 90-102.

Mazak J H, Christiansen P, Kitchener A C. 2011. Oldest known
pantherine skull and evolution of the Tiger. PLoS ONE, 6(10):
€25483.

Medway L. 1977. The Niah excavations and an assessment of the
impact of early man on mammals in Borneo. Asian Perspectives,
20(1): 51-69.

Meijaard E. 1999. The Bornean Tiger; Speculation on its Existence.
Cat News, 30(12): el6.

Meijaard E. 2004. Biogeographic history of the Javan Leopard
Panthera pardus based on a craniometric analysis. Journal of
Mammalogy, 85(2): 302-310.

Menotti-Raymond M, O’Brien S J. 1993. Dating the genetic
bottleneck of the African Cheetah. Proceedings of the National
Academy of Sciences, 90(8): 3172-3176.

Merriam J C, Stock C. 1932. The Felidae of Rancho La Brea.
Carnegie Institution of Washington Publications, 442: 1-231.

Miththapala S, Seidensticker J, O’Brien S J. 1996. Phylogeographic
subspecies recognition in Leopards (Panthera pardus):
molecular genetic variation. Conservation Biology, 10(4):
1115-1132.

Moreno A K M, Lima-Ribeiro M S. 2015. Ecological niche models,



1 SRS BRI 9 K —0 T RS HERNML A IR <27

fossil record and the multi-temporal calibration for Panthera
onca (Linnaeus, 1758) (Mammalia: Felidae). Brazilian Journal
of Biological Sciences, 2(4): 309-319.

Mullikin J C, Hansen N F, Shen L, et al. 2010. Light whole genome
sequence for SNP discovery across Domestic Cat breeds. BMC
genomics, 11(1): 1-8.

Nascimento F O D, Cheng J, Feijo A. 2021. Taxonomic revision of
the Pampas Cat Leopardus colocola complex (Carnivora:
Felidae): an integrative approach. Zoological Journal of the
Linnean Society, 191(2): 575-611.

Nascimento F O, Feijo A. 2017. Taxonomic revision of the tigrina
Leopardus tigrinus (Schreber, 1775) species group (Carnivora,
Felidae). Papéis Avulsos de zoologia, 57: 231-264.

O’Brien S J, Johnson W E. 2007. The evolution of cats. Genomic
paw prints in the DNA of the world’s wild cats have clarified the
cat family tree and uncovered several remarkable migrations in
their past. Scientific American, 297(1): 68-75.

O’Brien S J, Wildt D E, Bush M, et al. 1987. East African Cheetahs:
evidence for two population bottlenecks? Proceedings of the
National Academy of Sciences, 84(2): 508-511.

Paijmans J L, Barlow A, Becker M S, et al. 2021. African and Asian
Leopards are highly differentiated at the genomic level. Current
Biology, 31(9): 1872-1882. e5.

Paijmans J L, Barnett R, Gilbert M T P, et al. 2017. Evolutionary
history of Saber-toothed Cats based on ancient mitogenomics.
Current Biology, 27(21): 3330-3336. e5.

Patel R P, Forster D W, Kitchener A C, et al. 2016. Two species of
Southeast Asian cats in the genus Catopuma with diverging
histories: an island endemic forest specialist and a widespread
habitat generalist. Royal Society open science, 3(10): 160350.

Pecnerova P, Garcia-Erill G, Liu X, et al. 2021. High genetic diversity
and low differentiation reflect the ecological versatility of the
African Leopard. Current Biology, 31(9): 1862—1871. e5.

Pei W C. 1936. On the mammalian remains from Locality 3 at
Choukoutien. Paleont. Sinica, 7: 1-108.

Peigné S. 1999. Proailurus, I'un des plus anciens Felidae (Carnivora)
d’Eurasie: systematique et evolution. Bulletin-Societe D histoire
Naturelle De Toulouse, 135: 125-134.

Pielou E C. 1991. After the Ice Age-the Return of Life to Glaciated

North America. Chicago: University of Chicago Press.

Piper P J, Ochoa J, Lewis H, et al. 2008. The first evidence for the
past presence of the Tiger Panthera tigris (L.) on the island of
Palawan, Philippines: extinction in an island population.
Palaeogeography, Palacoclimatology, Palacoecology, 264(1-2):
123-127.

Pocock R 1. 1917. The classification of existing Felidae. Journal of
Natural History, 20(119): 329-350.

Pocock R 1. 1939. The Fauna of British India, including Ceylon and
Burma, Mammalia-Vol. I. Primates and Carnivora (in part),
Families Felidae and Viverridae. London: Taylor and Francis.

Qiu Z X. 2006. Quaternary Environmental Changes and Evolution of
Large Mammals in North China. Vertebrata PalAsiatica, 44(2):
109.

Rodriguez A, Calzada J. 2015. Lynx pardinus (errata version published in
2020), The ITUCN Red List of Threatened Species 2015, https://
dx.doi.org/10.2305/IUCN.UK.2015-2.RLTS.T12520A174111773.
en ed.

Rodriguez-Varela R, Garcia N, Nores C, et al. 2016. Ancient DNA
reveals past existence of Eurasian Lynx in Spain. Journal of
Zoology, 298(2): 94-102.

Rueness E K, Naidenko S, Trosvik P, et al. 2014. Large-scale genetic
structuring of a widely distributed carnivore-the Eurasian Lynx
(Lynx Iynx). PloS ONE, 9(4): €93675.

Ruiz-Garcia M, Cossios D, Lucherini M, et al. 2013. Population
genetics and spatial structure in two Andean cats (the Pampas
Cat, Leopardus pajeros and the Andean Mountain Cat, L. jacobita)
by means of nuclear and mitochondrial markers and some notes
on skull biometrics // Ruiz-Garcia M, Shostell ] M. Molecular
Population ~ Genetics, Evolutionary Biology and Biological
Conservation of Neotropical Carnivores. Hauppauge: Nova
Science Publishers, 187-244.

Ruiz-Garcia M, Pinedo-Castro M, Shostell J M. 2018. Mitogenomics
of the Jaguarundi (Puma yagouaroundi, Felidae, Carnivora):
disagreement between morphological subspecies and molecular
data. Mammalian Biology, 93: 153-168.

Sabol M. 2014. Panthera fossilis (Reichenau, 1906) (Felidae,
Carnivora) from Za Hajovnou Cave (Moravia, The Czech

Republic): a fossil record from 1987-2007. Acta Musei



+28 - =24 Chinese Journal of Zoology 58 4%

Nationalis Pragae, Series B, Historia Naturalis, 70: 59-70.

Salesa M J, Anton M, Morales J, et al. 2012. Systematics and
phylogeny of the small felines (Carnivora, Felidae) from the
Late Miocene of Europe: a new species of Felinae from the
Vallesian of Batallones (MN 10, Madrid, Spain). Journal of
Systematic Palacontology, 10(1): 87-102.

Salles L O. 1992. Felid Phylogenetics: Extant Taxa and Skull
Morphology (Felidae, Aecluroidea). New York: American
Museum of Natural History.

Sanchez-Cordero 'V, Stockwell D, Sarkar S, et al. J. 2008.
Competitive interactions between felid species may limit the
southern distribution of Bobcats Lynx rufus. Ecography, 31(6):
757-764.

Sauqué V, Cuenca-Bescos G. 2013. The Iberian Peninsula, the last
european refugium of Panthera pardus Linnaeus 1758 during
the Upper Pleistocene. Quaternaire, 24(1): 35-48.

Schwartz M, Pilgrim K, McKelvey K, et al. 2004. Hybridization
between Canada Lynx and Bobcats: genetic results and management
implications. Conservation Genetics, 5(3): 349-355.

Seidensticker J. 1986. Large carnivores and the consequences of
habitat insularization: ecology and conservation of Tigers in
Indonesia and Bangladesh // Miller S D, Everett D D. Cats of the
World: Biology, Conservation, and Management, Washington:
National Wildlife Federation, 1-41.

Severtzov, M. 1858. Notice sur la classification multisériale des
Carnivores, spécialement des Félidés, et les études de zoologie
générale qui s’y rattachent. Revue et Magasin de Zoologie Pure
et Appliquée, 2: 385-396.

Shikama T, Okafuji G. 1958. Quaternary cave and fissure deposits
and their fossils in Akiyosi District, Yamaguti Prefecture. Science
Reports of the Yokohama National University, 7: 43—-103x.

Shikama T, Okafuji G. 1963. On some Choukuotien mammals from
Isa, Yamaguchi Prefecture, Japan. Science Reports of the
Yokohama National University, 9: 51-58.

Sommer R, Benecke N. 2006. Late Pleistocene and Holocene
development of the felid fauna (Felidae) of Europe: a review.
Journal of Zoology, 269(1): 7-19.

Sorkin B. 2008. A biomechanical constraint on body mass in

terrestrial mammalian predators. Lethaia, 41(4): 333-347.

Sotnikova M 'V, Foronova, I.V. 2014. First Asian record of Panthera
(Leo) fossilis (Mammalia, Carnivora, Felidae) in the Early
Pleistocene of Western Siberia, Russia. Integrative Zoology, 9(4):
517-530.

Stein A B, Hayssen V. 2013. Panthera pardus (Carnivora: Felidae).
Mammalian Species, 45(900): 30-48.

Sunquist M E, Sunquist, F. 2002. Wild Cats of the World. Chicago:
University of Chicago Press.

Suzuki H, Hosoda T, Sakurai S, et al. 1994. Phylogenetic relationship
between the Iriomote Cat and the Leopard Cat, Felis bengalensis,
based on the ribosomal DNA. The Japanese Journal of Genetics,
69(4): 397-406.

Takai F, Hasegawa Y. 1966. Vertebrate fossils from. the Gansuiji
formation. Journal of the Anthropological Society of Nippon,
74(3-4): 155-167.

Tamada T, Siriaroonrat B, Subramaniam V, et al. 2008. Molecular
diversity and phylogeography of the Asian Leopard Cat, Felis
bengalensis, inferred from mitochondrial and Y-chromosomal
DNA sequences. Zoological Science, 25(2): 154-163.

Teilhard de Chardin P, Leroy P. 1945. Les Felides de Chine. Peking:
Catholic University Press.

Tougard C. 2001. Biogeography and migration routes of large
mammal faunas in South-East Asia during the Late Middle
Pleistocene: focus on the fossil and extant faunas from Thailand.
Palacogeogr. Palacoclimatol. Palacoecol, 168(3—4): 337-358.

Trigo T C, Freitas T R O, Kunzler G, et al. 2008. Inter-species
hybridization among Neotropical cats of the genus Leopardus,
and evidence for an introgressive hybrid zone between L.
geoffroyi and L. tigrinus in southern Brazil. Molecular Ecology,
17(19): 4317-4333.

Trigo T C, Schneider A, de Oliveira T G, et al. 2013. Molecular data
reveal complex hybridization and a cryptic species of neotropical
wild cat. Current Biology, 23(24): 2528-2533.

Trindade F J, Rodrigues M R, Figueiro H V, et al. 2021.
Genome-wide SNPs clarify a complex radiation and support
recognition of an additional cat species. Molecular Biology and
Evolution, 38(11): 4987-4991.

Turner A, Anton M. 1997. The Big Cats and Their Fossil Relatives:

an Illustrated Guide to Their Evolution and Natural History.



1 SRS BRI 9 K —0 T RS HERNML A IR ©29 -

New York: Columbia University Press.

Uphyrkina O, Johnson W E, Quigley H, et al. 2001. Phylogenetics,
genome diversity and origin of modern Leopard, Panthera
pardus. Molecular Ecology, 10(11): 2617-2633.

van den Hoek Ostende L W, Morlo M, Nagel D. 2006. Fossils
explained 52: Majestic killers: the Sabre-toothed Cats. Geology
Today, 22(4): 150-157.

van der Geer A, Lyras G, de Vos J, et al. 2011. Evolution of Island
Mammals: Aadaptation and Extinction of Placental Mammals on
Islands. Hoboken: John Wiley & Sons.

van Valkenburgh B, Grady F, Kurtén B. 1990. The Plio-Pleistocene
cheetah-like cat Miracinonyx inexpectatus of North America.
Journal of Vertebrate Paleontology, 10(4): 434-454.

van Valkenburgh B, Pang B, Cherin M, et al. 2018. The Cheetah:
evolutionary history and paleoecology // Marker L B, Boast L K,
Schmidt-Kuentzel A. Cheetahs: Biology and Conservation.
London: Academic Press, 25-32.

Vigne J D, Guilaine J, Debue K, et al. 2004. Early taming of the cat
in Cyprus. Science, 304(5668): 259.

Volmer R, Holzchen E, Wurster A, et al. 2017. Did Panthera pardus
(Linnaeus, 1758) become extinct in Sumatra because of
competition for prey? Modeling interspecific competition within
the Late Pleistocene carnivore guild of the Padang Highlands,
Sumatra. Palacogeography, Palaeoclimatology, Palacoecology,
487: 175-186.

Werdelin L. 1981. The evolution of lynxes // Annales Zoologici
Fennici. Finnish Academy of Sciences, Societas Scientiarum
Fennica, Societas pro Fauna et Flora Fennica and Societas
Biologica Fennica Vanamo, 37-71.

Werdelin L. 1989. The radiation of felids in South America: when and
where did it occur? // 5th International Theriological Congress,
Rome: Abstracts of Papers and Posters, 290-291.

Werdelin L. 1996. The history of felid classification / Nowell K,
Jackson P. Wild Cats. Gland: ITUCN, xviii-xxii.

Werdelin L, Yamaguchi N, Johnson W E, et al. 2010. Phylogeny and

evolution of cats (Felidae) // David W M, Andrew J L. Biology

and Conservation of Wild Felids. Oxford: Oxford University
Press, 59-82.

Wilting A, Christiansen P, Kitchener A C, et al. 2011. Geographical
variation in and evolutionary history of the Sunda Clouded
Leopard (Neofélis diardi) (Mammalia: Carnivora: Felidae) with
the description of a new subspecies from Borneo. Molecular
Phylogenetics and Evolution, 58(2): 317-328.

Wilting A, Patel R, Pfestorf H, et al. 2016. Evolutionary history and
conservation significance of the Javan Leopard Panthera pardus
melas. Journal of Zoology, 299(4): 239-250.

Woodburne M O. 2010. The Great American biotic interchange:
dispersals, tectonics, climate, sea level and holding pens. Journal
of Mammalian Evolution, 17(4): 245-264.

Wozencraft W C. 1993. Order Carnivora. Mammal Species of the
World: a Taxonomic and Geographic Reference Vol 1. 2nd ed.
Washington: London Smithsonian Press, 279-348.

Wozencraft W C. 2005. Order Carnivora. Mammal Species of the
World: a Taxonomic and Geographic Reference Vol 1. 3th ed.
Washington: JHU Press, 532-628.

Yamaguchi N, Cooper A, Werdelin L, et al. 2004. Evolution of the
mane and group-living in the Lion (Panthera leo): a review.
Journal of Zoology, 263(4): 329-342.

Yu H, Xing Y T, Meng H, et al. 2021. Genomic evidence for the
Chinese Mountain Cat as a Wildcat conspecific (Felis silvestris
bieti) and its introgression to domestic cats. Science Advances,
7(26): eabg0221.

HOBEE, LA, BHER, %1990, HR IS IX A ebET R L
BIAT B LR 2 2 S BRI, 4(2): 16-29.
w1987, HEZIWE: WAN F\G: BRE. dbat Bl

AR

BB, . 1978, BRVG I H A EOS TR AL s o8, dbat:
R AL

OB ERE, XB¥E, EFEH. 2004, TR AR 2 JeiE B G I L ah v fE.
Jem: Rl .

TKyRE=, KL 2015 PEEEMEME B MK bR R
S HARAE.



