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Supplementary Data S11. Time-calibrated phylogenies of Carcharhiniformes. The chronograms present the results from the BEAST analyses that simultaneously estimated the topology and divergence times for the Carcharhiniformes and Lamniformes. We performed four analyses to take into account the effects of the number of molecular clocks and of the maximum age at the tree root (see Methods). We compared dating analyses made with four molecular clocks versus dating analyses made with seven molecular clocks. We also evaluated the effect of maximum age at the root when set to 208.5 Ma or to 251.9 Ma.
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010203040506070809010
0

11
0

12
0

13
0

14
0

15
0

16
0

17
0

18
0

19
0

20
0

21
0

22
0

23
0

24
0

M
id

dl
e

U
pp

er

Lo
w

er

M
id

dl
e

U
pp

er

Lo
w

er

U
pp

er

P
al

eo
ce

ne

E
oc

en
e

O
lig

oc
en

e

M
io

ce
ne

P
lio

ce
ne

Triassic Jurassic Cretaceous Paleogene Neogene

Alopias pelagicus

Alopias superciliosus

Alopias vulpinus

Apristurus albisoma

Apristurus ampliceps

Apristurus aphyodes

Apristurus australis

Apristurus brunneus

Apristurus exsanguis

Apristurus fedorovi

Apristurus garricki
Apristurus herklotsi

Apristurus japonicus

Apristurus kampae

Apristurus laurussonii

Apristurus longicephalus

Apristurus macrorhynchus
Apristurus macrostomus

Apristurus manis

Apristurus melanoasper

Apristurus microps

Apristurus nakayai

Apristurus nasutus

Apristurus pinguis

Apristurus platyrhynchus

Apristurus profundorum

Apristurus saldanha

Apristurus sinensis

Asymbolus analis

Asymbolus pallidus
Asymbolus parvus

Asymbolus rubiginosus

Atelomycterus baliensis

Atelomycterus erdmanni

Atelomycterus fasciatus

Atelomycterus marmoratus

Atelomycterus marnkalha

Aulohalaelurus labiosus

Bythaelurus canescens
Bythaelurus dawsoni

Bythaelurus hispidus

Carcharhinus acronotus

Carcharhinus albimarginatus

Carcharhinus altimus

Carcharhinus amblyrhynchoides

Carcharhinus amblyrhynchos

Carcharhinus amboinensis

Carcharhinus borneensis

Carcharhinus brachyurus
Carcharhinus brevipinna

Carcharhinus cautus

Carcharhinus coatesi
Carcharhinus dussumieri

Carcharhinus falciformis

Carcharhinus fitzroyensis

Carcharhinus galapagensis

Carcharhinus humani

Carcharhinus isodon

Carcharhinus leiodon

Carcharhinus leucas

Carcharhinus limbatus

Carcharhinus longimanus

Carcharhinus macloti

Carcharhinus melanopterus

Carcharhinus obscurus

Carcharhinus perezi

Carcharhinus plumbeus

Carcharhinus porosus

Carcharhinus sealei

Carcharhinus signatus

Carcharhinus sorrah
Carcharhinus tilstoni

Carcharhinus tjutjot

Carcharias taurus

Carcharodon carcharias

Cephaloscyllium albipinnum

Cephaloscyllium fasciatum

Cephaloscyllium hiscosellum

Cephaloscyllium laticeps

Cephaloscyllium pictum

Cephaloscyllium sarawakensis

Cephaloscyllium silasi

Cephaloscyllium speccum

Cephaloscyllium sufflans

Cephaloscyllium umbratile

Cephaloscyllium variegatum

Cephaloscyllium ventriosum

Cephalurus cephalus

Cetorhinus maximus

Chaenogaleus macrostoma

Ctenacis fehlmanni
Eridacnis radcliffei

Eusphyra blochii

Figaro boardmani

Furgaleus macki

Galeocerdo cuvier

Galeorhinus galeus

Galeus arae

Galeus atlanticus

Galeus eastmani
Galeus longirostris

Galeus melastomus

Galeus murinus

Galeus nipponensis

Galeus polli

Galeus sauteri

Glyphis gangeticus
Glyphis garricki
Glyphis glyphis

Gollum attenuatus

Halaelurus buergeri

Halaelurus lineatus

Halaelurus maculosus

Halaelurus natalensis

Halaelurus quagga

Halaelurus sellus

Haploblepharus edwardsii
Haploblepharus fuscus
Haploblepharus kistnasamyi

Hemigaleus australiensis
Hemigaleus microstoma
Hemipristis elongata

Hemitriakis complicofasciata

Hemitriakis falcata
Hemitriakis indroyonoi

Hemitriakis japanica
Hemitriakis leucoperiptera

Holohalaelurus punctatus
Holohalaelurus regani

Hypogaleus hyugaensis

Iago garricki
Iago omanensis

Isogomphodon oxyrhynchus

Isurus oxyrinchus
Isurus paucus

Lamiopsis temminckii
Lamiopsis tephrodes

Lamna ditropis
Lamna nasus

Leptocharias smithii

Loxodon macrorhinus

Megachasma pelagios

Mitsukurina owstoni

Mustelus albipinnis

Mustelus antarcticus

Mustelus asterias

Mustelus californicus

Mustelus canis

Mustelus griseus

Mustelus henlei

Mustelus higmani

Mustelus lenticulatus

Mustelus lunulatus

Mustelus manazo

Mustelus mento

Mustelus mosis

Mustelus mustelus

Mustelus norrisi

Mustelus palumbes

Mustelus punctulatus

Mustelus ravidus

Mustelus schmitti

Mustelus sinusmexicanus

Mustelus stevensi

Mustelus widodoi

Nasolamia velox

Negaprion acutidens
Negaprion brevirostris

Odontaspis ferox
Odontaspis noronhai

Paragaleus pectoralis
Paragaleus randalli

Parmaturus pilosus

Parmaturus xaniurus

Planonasus indicus

Poroderma africanum
Poroderma pantherinum

Prionace glauca

Proscyllium habereri

Proscyllium magnificum
Proscyllium venustum

Pseudocarcharias kamoharai

Pseudotriakis microdon

Rhizoprionodon lalandii
Rhizoprionodon longurio

Rhizoprionodon oligolinx

Rhizoprionodon porosus
Rhizoprionodon taylori

Rhizoprionodon terraenovae

Schroederichthys bivius
Schroederichthys chilensis

Scoliodon laticaudus
Scoliodon macrorhynchos

Scyliorhinus canicula

Scyliorhinus capensis
Scyliorhinus retifer
Scyliorhinus stellaris

Scyliorhinus torazame

Scylliogaleus quecketti

Sphyrna corona
Sphyrna lewini

Sphyrna media

Sphyrna mokarran

Sphyrna tiburo
Sphyrna tudes

Sphyrna zygaena

Triaenodon obesus

Triakis megalopterus

Triakis scyllium
Triakis semifasciata

1

1

1

1

1

1

1

1

1

1

1

0.4

1

1

0.98

0.99

1

0.97
0.77

0.75
0.5

0.56 0.5

0.47

0.41
0.94

0.17

0.12
10.980.99

1

0.93 1 1

1
0.99

1 0.99

0.93
1

0.99
0.98 10.93

0.31 0.87

0.99
1

0.99 1

1
1

1
1

0.59
1

1
1

0.78 1

1
1

1
0.87

1 0.15 1

1
1

0.93 1

1

1

1

1

1

0.92
1

1

1
1
1 1 1

1
1 1

1
1

1
1

1
1

0.470.64

0.67

0.77
0.75

0.25

1
0.74

0.96
0.55

0.82
1

0.67
0.26

0.74
1

1 1

0.99

0.62 0.81

1

1

0.83

1

1

1

1
1

0.96 1

1

0.71 0.91

0.87 1 1

1
1

1 1 1

1

1
1

1
0.980.99

0.75

1 1

1 1 0.73

1
1 1 1

0.92
0.99

1
1 1 1

1 0.28

1
1

1
1 0.39

1

1 0.76

1

1
1

0.61
0.78

1
0.8

1

0.87

1

1
0.57

0.61
0.76

0.5
1

0.78
0.75

10.76

0.27

0.34

0.36
1

1
0.91

0.71

0.52

0.95

0.68
0.2

0.75
0.5 1

1

1
1

0.75
1

0.76
0.98

0.3

210 sharks, 7 fossils calibrations, 4 clocks 251 Ma max age
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