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ARTICLE INFO ABSTRACT

Keywords: Saber-toothed cats were armed with formidable weapons. They evolved a number of highly derived morpho-
Machairodontinae logical features, most notably a pair of extremely long upper canines, which makes them unique within the felid
Felidae

family. Although the sabertooth character evolved several times among carnivorous mammals, sabertooth clades
mostly had disjunctive occurrences both in space and time, and no sabertooth is alive today. We studied the rates
of phenotypic and taxonomic diversification in the mandible of sabertooths, as compared to the rates calculated
for both extinct and extant conical toothed cats. We found that the mandible's shape and physical properties in
sabertooth clades evolved at distinctly higher rates than the rest of the felid tree. In addition, sabertooths had
similar speciation rate to conical toothed cats, but statistically higher extinction rate. The wealth of morpho-
logical specializations required to be a sabertooth, and their tendency to focus on large-sized species as prey, was
likely responsible for such high extinction rate, and for the peculiar, disjunctive patterns of sabertooth clade
occurrence in the fossil record.
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1. Introduction

Felids (Mammalia, Carnivora) form a morphologically homogenous,
monophyletic clade, including strictly carnivorous species. In contrast
to other meat-eating mammals, felids only retain the anterior, slicing
portion in their lower molars, while the crushing part (the talonid) is
lost (Meloro et al., 2007; Van Valkenburgh, 2007). Felids (Felidae plus
Barbourofelidae families) can be ecomorphologically subdivided into
two categories: conical-toothed cats and sabertooths (Van Valkenburgh,
2007). The former borrow their name from the shape of their canines in
cross section (Martin et al., 2000). They include the modern cat genera
such as Felis, Panthera, and Acinonyx. Sabertooth cats were character-
ized by laterally-compressed, extremely long upper canines, procum-
bent incisors, reduced coronoid process, and low glenoid fossa
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(Christiansen, 2008a, 2008b, 2006; Slater and Van Valkenburgh, 2008).
All of these features conferred on sabertooths a unique killing behavior.
The success of the sabertooth morphology is testified by its iterative
evolution among meat eating mammals (Van Valkenburgh, 2007). Sa-
bertooths are known among Thylacosmilidae, an extinct clade of South
American marsupials of the Miocene and Pliocene (Antén, 2013), and
Creodonta, which lived in North America in the Paleocene and Eocene
(Ant6n, 2013). Within Carnivora, the sabertooth morphology appeared
in the Nimravidae family, which emerged in late Eocene (Bryant,
1991), the Barbourofelidae family (known from the early Miocene,
Morlo et al., 2004), and in the true cat subfamily Machairodontinae,
which radiated between Miocene and Late Pleistocene (Hunt Jr., 1996;
Werdelin et al., 2010).

Sabertooths' highly derived cranial morphology (Christiansen,

Received 12 October 2017; Received in revised form 22 January 2018; Accepted 22 January 2018

Available online 02 February 2018
0031-0182/ © 2018 Elsevier B.V. All rights reserved.


http://www.sciencedirect.com/science/journal/00310182
https://www.elsevier.com/locate/palaeo
https://doi.org/10.1016/j.palaeo.2018.01.034
https://doi.org/10.1016/j.palaeo.2018.01.034
mailto:pasquale.raia@unina.it
https://doi.org/10.1016/j.palaeo.2018.01.034
http://crossmark.crossref.org/dialog/?doi=10.1016/j.palaeo.2018.01.034&domain=pdf

P. Piras et al. Palaeogeography, Palaeoclimatology, Palaeoecology 496 (2018) 166174

) : - i
Syrtosmilus syrtensis <
is vipera a
Afrosmilus africanus 5
Afrosmilus urkanae i
osansanosmilus eggeri

rommlikes -l peregrinus 8
13 Barbourofelis motrisi =]
13 it Barbourofdis lovearum o

fric)
b | 1 i3 whitfordi g
I ilus” piveteaui <
joutdani .

85] lis chaus
nigrios
'ld, is margarita
lunensis
Felis csms
elis teilh:
Felis s:lves(lis

%
o

Felis christoli

manul
W ol
52 planiceps
Prionailurus bengalensis

Prionailurus viverrinus
% viver

inonyx par
jubatus M
7of " ket Acinonyx aitha

75, " 4
75} i trumani n
7 B Puma pafdoid

jes

77 concolor
ey !

4] 65 Lynx rufus
i Lyrix variabilis

7 et | X hansms

Lt byt
59 ynx pardinus
70|t L ynx thomasi

— =

Lynx spelaeus *
g: Leopardus palda/rs

Leopardus wiedii
60, Leopardus colocolo

Leopardus jacobita

Leopardus tigrinus

Leopardus geoffroyi
g2l eopardus guigna

Felinae

208 .

s spelaeus
53 Cafacal depereli
sy -
3o 4 aracal aurata
S0 atopuma badia_

Panthera uncia

2
(Neofelis dlard: m

— Panthera blytheae
41p

(Panthera onca
33 Panthera pardus
4 45, Panthera leo M_
- Panthera spelaea
23 Panthera atrox
Pristifelis attica
1 - i 2ra pamiri

Panthera ngns
Papthera gombaszoegensis
o

a lorteti <
pr——R A\silifelis coteae
Machairodus robinsoni
Machairodus aphanistus
irodus horribilis —
il tanneri
Machairodus atocopis
3 f . .
kabi I I I
Kurteni
Sp L
ot ol LL
sid 12 114 —rrolimtm Dinobastis venezuslonsis
109f btttz - z bastis ischyrus Q
kIt y P ium latidens [
ium ultimum ]
[ et
o5 108[ (=
12; Promegantereon ogygia o
orientalis
124 i . Ee]
adroveri (o}
falconeri —
21 122 s Meganftereon nihowanensis -C-U
whitei <
égantereon ekidoit
hesperus [T)
gracilis
fatalis ©
116 populator E
94 il fitae
= NI ictis acerensis
tenailurus teilhardi
Metailurus mongohensls
obScurus
n7ff ilirus major
Yoshi minos
Yoshi garevskii|
24  djastematy
—=l 1 Dinofelis darti
- inafelis piveteaui
Dinofelis aronoki
S | o Dinofelis| barl
is petteri
Dindfel
Dinofelis cristata
Diamantofelis férox
Namafelis minor
91 i
9
" Hyperailurictis validus
Hyperailurictis skinneri . Hvperailurictis
Hypera:lun:t:s stouti y p
Nimravides pedionomus +
Pratifelis martini . .
Nimravides galiani N imravi des
3 301 Nimravides hibbardi
Nimravides thinobates
ilurus major
oL ; -
!
media —
281 23.03 20.44 1597 13.82 11.62 7.246 5.333 2.588
- N P £ | H
Rupelian l Chattian A 1 Bur 1 jan  Tortonian | ‘L IL };
Oligocene Miocene Pli

(caption on next page)



Download English Version:

https://daneshyari.com/en/article/8868289

Download Persian Version:

https://daneshyari.com/article/8868289

Daneshyari.com


https://daneshyari.com/en/article/8868289
https://daneshyari.com/article/8868289
https://daneshyari.com

