Actinopterygian tree with divergence times based on the whole mitochondrial genome sequences

Orders #17-60 (Nelson 2006)
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Genus Common name
17.Polypteriformes _Polypteridae /KU 77/L2% o0 Erpetoichthys Reedfish
82(66-101) Polypterus Bichir
Polyodontidae A5 F 3o X & N
Chondrostei_18.Acipenseriformes . oo Polyodon z:dd‘elf'Sh .
i i 114(92-144 Acipenseridae ¥ 375 Xf} y ovelnose sturgeon
Actinopterygil ) 65(47-89) € enser Sturgeon
428(417-448) ) - .
Azuma 08 19.Lepisosteiformes _ Lepisosteidae 7 —/¢(/# L gar
Holostei Azuma 08| N 33(24-44) . Atr: J Alligator gar
339(315‘-360) 20.Amiiformes Amia Amia
Actinoptert (personalcom) a4 piiggontiformes Hiodontidae /\AK R Goldeye
381(364-392) Osteogl h: Pantodontidae /t/ b N>/ F} -
Azuma 08 SSogS o ® 220 Butterflyfish
(personal com.) 263(228-277) | “FOJFE. Osteoglossidae & p: Arowana
foue 09 201(176-226) Gy hidae £LF—HA%
i 179(155-204) Mormyroidea mrr\‘/xam I Ze EJ)LSJLREL
36%?5;?7%; —| T42(120-165) @ rormyidae TV A Gnathonemus
e 08 162(138-186) Notopteridae #++ 5+ Y% 0
. - Elopidae 15+ 7/%
23.Elopiformes HhZ17VE - - Elops
—pore — ' ] Wegalopidae TCT (1
Albulidae Vs Albula
Elopomorpha 24.Albuliformes /b TVE, Albulidae P
Teleostei 228(199-262) Inoue 04 Notacanthiformes V3428 Notacanthidae Aldrovandia
324(300-344) Inoue 05 - — Notacanthus Deep-sea spiny eel
Azuma 08 Muraenlf:lae YR Gymnothorax Moray eel
(personal com.) Congridae 77 J7
. — Conger Conger eel
Ophichthidae VS~ERE Ophisurus Snake eel
Inoue 01 Muraenesocidae /\ER} Muraenesox
Anguil\idae ¥R .
- = Anguilla Freshwater eel
26.Saccopharyngiformes Eurypharyngidae 7t 8 Eurypharynx
Elopocephala Engraulidae 7]97_%4\'7%4 g Anchovy
307(282-328) | Otomorpha (Otocephala) Clupeidae =B Sardinop: Sardine
Azuma 08 244(216-271) Alepocephaliformes £+~ 17E
(personal com.) Azuma 08 28.Gonorynchiformes *X3¥28
(personal com.)
Cobitoidea Balitoridae #=//RU%} s
|| 29.cypriniformes o1& F— p— Formosania Loach
Ostariophysi akatani rinidae 21 5 5 Cyprinus Carp
139(111- 159) — Danio Zebrafish
32.Gymnotiformes
248(227-268) -
- — Nakatani 11 Char Ctenoluciidae Bouleng Pike-characid
upeocephala .
276(250.301) 226(206-245) Sl y Cave fish
Azuma 08 Nakatani 11__31.Siluriformes 7% X& Pimelodidae X052 % Long catfish
Lepidogalaxiiformes
Protacanthopter 36.Esociformes h7/HY2H _Esocidae Esox Northem. pike
A Ishiguro 03 L35.Salmoniformes 78 Coregonus Lake whitefish
Euteleostei TShiguro 03 Salvelinus Salvelinus
Miya 14 9
Ishig trout
48 N qeniniomes =2
34.0smeriformes ¥2vU“AE ___ Plecoglossidae 717} Plecoglossus Ayu
249(223-274) iodont] 2 “—  Chauliod
Azuma 08 s auliodus
igmops
38.Ateleopodiformes > v57JH _Ateleopodidae ¥ vrF7UR Jellynose fish
39.Aulc EXE g g 1 = Chlorop Greeneye
L L = Harpadon
Neoteleostei 40.Myctophiformes /\&H (7> H Myctophidae /\H1 728} I "
Miya 14
Y Lat.Lampriomes 74v2/i8 ¢ Lecaleardee ooer R Ribbonfish
- i !
Eurypterygii - N y Lampris Opah
Miya ?4 42.P0: mlx\vlformes FUXTAE Polymixiidae Polymixia Beardfish
Paracanthopterygii -
- Zeidae Zeus John dory
Miya 07
Ctenosquamata C:
Miya 14 Theragra Alaska pollack
) - Gadus Cod
Trachichthyidae t7F5 1%
: > S
53.Beryciformes > M°"°°§"mdze V;ﬁ:;:;:' Monocentris Pinecone fish
Azuma 08  —— - Beryx Alfonsino
Acanthomorpha 1 Holocentridae 1 k>4 1 £ Squirrelfish
191(166-216) ) Melamphaidae 57 EOTE.  poror a
zuma O 52.Stephanoberyciformes 72574 - - romitra
Rondeletiidae 7> a917>8 ia loricata
45.0phidiiformes
46. Batrachoidiformes
ESQ.PIeuronecmformes #LAE_Paralichthyidae £5X#} Paralichthys Flatfishes
Acanthopterygii — Microstomus Do I
182(157-206 Song 14|Miva 03 L Carangiformes Carangidae 7 7 Seriola Jager o€
zuma 0 Arripidea
L Nomeidae TR 515
elagia RT
Miyag13 Scombridae /&L K Katsuwonus
Percomorpha Kurtiformes. Apogonidae T~ 751
= Pterapogon Pterapogon
=58.Perciformes Gobiformes___Gobiidae /5 Pog iy
Song D Syngnathwormes IUIIAE Dactylopteridae D a
!
. : Broadly accepted node Az 08 14 Synbranchidae 7+ *# us albus
Miya M, Nishida M. (2014). The mitogenomic contributions to molecular | Mugiidae K2R -y, g/
phylogenetics and evolution of fishes: A 15-year retrospect. Ichthyological Aplocheilidae Aplocheilus Killfish
Rescarch 61:1-43. ] Goodeidae Xenotoca Splitfin
[ CZErinodontidae
Azuma 08: Azuma Y, Kumazawa Y, Miya M, Mabuchi K, Nishida M (2008) — Pupfish
Mitogenomic evaluation of the historical biogeography of cichlids toward 124 (gegrsona\ ‘(::Dyrgr;nodonmlde\ L Poedllidae 75 P2% P
reliable dating of teleostean divergences. BMC Evol Biol 8:215. ’ Atherinopsidae Menidia Neotropical silverside
Inoue 05: Inoue JG, Miya M, Venkatesh B, Nishida M (2oos)rhe Atherino-|113-138) a9.Atheriniformes "
drial genome of h Latimeria d morpl PEEPEEZE] n = = Melanotaenia Blue eye
(Sarcopterygii: Coelacmnlhllormes) and dlvergence time estimation between L] 136 < Iso
the two coelacanths. Gene 349:227-235 (115-159) XIB_ Cololabis Saury
Inoue 09: Inoue JG, Kumazawa Y, Miya M, Nishida M (2009) The historical Azuma 08 Exocoetidae FEDA  £y0c0ety Flyingfish
biogeography of the freshwater knifefishes using mitogenomic approaches: i i A Halfbeak
a Mesozoic origin of the Asian notopterids (Actinopterygii: 50.Beloni yporhamp
o pha). Mol P Evol 51:486-499 118(106-130) BuzonenelRy 1y
Ishiguro 03: Ishiguro NB, Miya M, Nishida M (2003) Basal euteleostean 18(13-24) O.latipes (Hd-rR) Medaka
relauonshlps a mllogenomlc perspective on the phylogenetic reality of the PR
““Protacanthopterygii’’ . Mol Phylogenet Evol 27:476-488
Miya 03: Miya M, Takeshima H, Endo H, Ishiguro NB, Inoue JG, Mukai T. — Amphiprion Anemonefish
Satoh TP, Yamaguchi M, Kawaguchi A, Mabuchi K, Shirai SM, Nishidam 159 (136-183) Etroplus
(2003) Major pamms of }ughu' tdmslc’m phylugcm : a new perspective Azuma 08 Azuma 08 |(107-149) Vada Paretroplus
based on 100 Mol Phyl Enopinae Paratilapia
Evol 26:121-138 Cichlidae Ptychochromoides
Miya 13: Miya M, Friedman M, Satoh TP, Takeshima H, Sado T, Iwasaki W, HNTZXARE South America Hypselecara
Yamanoue Y, Nakatani M, Mabuchi K, Inoue JG, Poulsen JY, Fukunaga T, 96(78-115) ?s[trozotus
Nishida M (2013) Evolutionary origin of the Scombridac (tunas and Africa ylochromis S
mackerels): members of a Paleogene adaptive radiation with 14 other 89(72 1081annae ?reoﬁhrom/s Tilapia
pelagic fish families. PLoS ONE 8:¢73535. N’e"(ﬁaiqusm,o us
Nakatani 11: Nakatani M, Miya M, Mabuchi K, Saitoh K, Nishida M (2011) Niniambo g
y Lamprologini uilgochromis
Evolutionary history of Olophysl (Teleoslel) a major clade of the modern Siirmbauer 10
freshwater fishes: Pangaean origin and Mesozoic radiation. BMC Evol Biol
11:177 Serranoidei Serranidae /\5%1 i
Poulsen 13: Poulsen JY, Byrkjedal I, Willassen E, Rees D, Takeshima H, Satoh oo Noohees oo Pinephelus Grouper
TP, Shinohara G, Nishida M, Miya M (2013) Mitogenomic sequences and Near T3 55 Gostorosion S - — Atlantic icefish
evidence from unique gene rear corroborate evol G poasterosteliormes asterosteidae b7 A H i
relationships of Myctophiformes (Neoteleostei). BMC Evol Biol 13:111. Song 14 i I B Helicolenus Scorpion fish
Song 14: Song HY, Mabuchi K, Satoh TP, Moore JA, Yamanoue Y, Miya M, 154 (131-177) =]
Nishida M (2014) Mi iption of a novel p h fish Azuma 08 Labridae <55 . Cheilinus
clade mainly comprising %yngnalho:dm” (Teleostei). Gene 542:146-155 = 08 P Wrasse
Stm 09: Setiamarga DHE, Miya M, Inoue JG, Ishiguro NB, Mabuchi K, Nishida zuma ) - Halichoeres
M (2009) Divergence time of the two regional medaka populations in Japan Azuma 08 Chaetodontiformes Chaetodontidae 7377 3074 Butterflyfish
as a new time scale for comparative genomics of vertebrates. Biol Lett Sparidae 5%} Red seab
3:81-86 Near 13 47.Lophiformes 72795 Ogcocephalidae 77705 ot o soaveam
Sturmbauer 10: Sturmbauer C, Salzburger W, Duftner N, Schelly R, & gcocephalidae 7 fo) Batfish
Koblmuller S (2010) Evolutionary history of the Lake Tanganyika cichlid Tetraodontidae 74 Tetraodon
tribe Lamprologini (Teleostei: Perclt'onnes)_derived from mitochondrial and 70 (55-56) Tekifugu
nuclear DNA data. Mol. Phylogenet. Evol. 57(1):266-284. 60. Telraodontlformes Monacanthidae $7/\¥# . i
Yamanoue 08 P ilefish




