
Data S1. B BEAST maximum clade credibility tree of the exon, COI and 28S 
supermatrix data for 249 tax, with node posterior probability values and age 
95%HPD confidence intervals. Taxon labels as per Fig S1. The 11 calibrations, 
marked by circles on nodes, are labelled as in the Supplementary xml file. 
C Comparison of PLRS and BEAST dating for matching nodes in the single 
RAxML/PLRS tree (Figure 1) and the BEAST MCC tree median node heights. 
Age in Mya. Dotted line indicates equal values.
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Dating: BEAST2 vs PLRS node ages
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Amphiophiura~cf.insolita~UF13007_IP_3s

Ophiologimus~prolifer~72779_NZ_3s

MA14_39_9~Amphilepis~species.5

Ophiura~figurata~CAS161461_SM_3

SO239_2113~Asteroschema~species.12

Ophiopteris~antipodum~75641_NZ_3

Ophiomoeris~obstricta~BP37_IP_3s
Ophiocanops~felli~F99752_NZ_3

AB2_EB1_13_40~Ophiocymbium~species.24

Ophiocoma~wendtii~MVF193471_WA_3s

Ophiarachnella~stabilis~F159731_IP_3

Ophiopteris~papillosa~OPMB2a_NEP_3

Ophiura~aequalis~BP51_IP_3s

Ophiuroconis~pulverulenta~IE.2007.5371_IP_3s

Ophioperla~koehleri~F167524_SM_3

Ophioleila~elegans~SIOC.1_IP_3

Ophiochiton~fastigatus~BP14_IP_3

Astrothrombus~rugosus~F146210_AU_3s

MA13_18_5~Ophiocymbium~species.39

Ophiozonoida~picta~77719_NZ_3s

Ophiosparte~gigas~2009.4742_AN_3

Ophiozonella~bispinosa~BP68_IP_3

Ophiozonella~casta~BP64_IP_3

Amphiura~tutanekai~77788_NZ_3

Ophiophrixus~confinis~IE.2009.1713_IP_3

Amphilimna~multispina~BP06_IP_3

Ophiolepis~rugosa~F162622_IP_3

Asteromorpha~rousseaui~7.4159_IN_3

Ophiothyreus~goesi~UF13929_WA_3

Ophionereis~clarki~F111545_AU_3

Ophiacantha~vepratica~82747_NZ_3

Ophiocamax~applicatus~NIWA40060_NZ_3s

Bathypectinura~heros~BP13_IP_3s

SO239_20_12~Ophiotoma~species.21

Ophiotreta~valenciennesi~BP22_IP_3s

Ophiocrossota~multispina~F173961_AU_3

Ophiochaeta~hirsuta~F93645_IP_3

SO242_1_347~Ophioscolecidae~species.18

Ophiomusium~australe~F159743_AU_3

SO239_395~Ophiuroglypha~species.11

Ophiomyxa~vivipara.capensis~OVC1_SK_3s

SO242_2_176_F8~Ophiuroglypha~species.7

Ophiosphalma~elegans~BP71_IP_3

Stegophiura~lapidaria~BP57_IP_3

Astrobrachion~constrictum~72995_NZ_3

Amphiura~filiformis~filiformis2_NEA_3

Ophiotreta~matura~BP18_IP_3

Ophiactis~hemiteles~F109855_IP_3

MA13_18_8~Amphilepis~species.5

Ophiocentrus~novaezelandiae~73620_NZ_3

Ophiochasma~stellata~F211069_IP_3s

SO239_396~Anophiura~species.10

SO242_1_387_A7~Perlophiura~profundissima

Ophiocamax~vitrea~BP33_IP_3

Ophiophycis~mirabilis~7.4182_IN_3

Asteroporpa~reticulata~F99693_IP_3

AB2_EB2_12_13~Ophiotholia~species.28

Ophiotoma~alberti~CAS161432_AN_3s

Ophiolipus~granulatus~BP74_IP_3

Ophioplinthus~accomodata~NIWA39573_NZ_3

Ophiopsila~novaezealandiae~32247_NZ_3

Ophiacantha~alternata~F173963_AU_3

MA13_85_17~Ophiocymbium~species.40

Amphilimna~polyacantha~CP1800.2_IP_3

Ophiodaphne~formata~F111999_IP_3

Ophiurochaeta~exilis~F159734_IP_3s

Ophionotus~hexactis~PS133.4_AN_3s

SO239_197_2~Ophiophyllum~species.15

Ophiacantha~duplex~F168001_IP_3s

Ophiomitra~valida~UF8989_WA_3

Ophiostiba~sp~F173909_IP_3

Ophioplinthaca~hastata~BP30_IP_3s

Ophiura~flexibilis~2009.6325_AN_3

Ophiomusium~relictum~F157386_IP_3

Amphiophiura~spatulifera~BP48_IP_3s

Astrocharis~ijimai~BP04_IP_3

Ophioplinthus~cf.inornata~BP59_IP_3s

SO239_133_1~Ophioleucidae~species.29

Amphiophiura~pertusa~BP49_IP_3

Spinophiura~jolliveti~vent_EP_3s

Neoplax~ophiodes~UF6535_IN_3

Amphiura~spMoV2722~F168693_AU_3s

Ophionereis~schayeri.A~OSED11a_AU_3s

SO239_192_6~Ophiohelidae~species.32

SO239_118_1~Ophiotypa~simplex

Ophiotretid~sp~F162737_IP_3

Ophiomitra~leucorhabdota~BP27_IP_3

MA13_85_3~Ophiotholia~species.1

NODBIO_80_2~Ophiosphalma~glabrum

SO239_59_10~Ophiopyrgidae~species.8

Ophiambix~epicopus~IE.2009.2016_IP_3s

Ophionereis~thryptica~TIM050_NWP_3

Ophiolepis~elegans~F121055_WA_3

MA14_21_3~Ophioleucidae~species.34

Ophiactis~perplexa~OFL2_NZ_3s

Ophiogona~doederleini~PS143.2a_SM_3s

Amphiura~diacritica~UF9561_IP_3

Ophiomusium~acuferum~UF13044_WA_3

Ophiurochaeta~cf.exilis~IE.2007.6896_IP_3s

Ophiura~indica~SBD036189_IP_3s

Ophiozonella~molesta~BP69_IP_3

Ophiocoma~echinata~UF11738_WA_3s

Ophioleuce~regulare~F168700_AU_3

Ophiactis~maculosa~F193490_IP_3

Cryptopelta~tarltoni~77917_NZ_3

Ophiocopa~spatula~F112653_IP_3

Ophioplinthaca~sp1~NIWA72065_NZ_3s

Ophioplinthus~tumescens~2009.6323_AN_3

Ophiacantha~richeri~NIWA95821_NZ_3

Ophiothrix~purpurea~WAM.D118_IP_3

Amphioplus~cf.daleus~NIWA14812_NZ_3

Ophiurothamnus~clausa~F159592_IP_3

SO239_81_4~Ophiotholia~species.41

Ophioconis~opacum~F111582_AU_1

Amphipholis~misera~BP07_IP_3

Amphiophiura~inops~PS141.9_SM_3

Ophiothrix~fragilis~F92218_NEA_3s

SO242_1_309~Ophiernus~species.31

Ophiocomina~sp~OTC1a_SA_3

Ophiura~ooplax~opHU3a_AU_3s

Clarkcoma~canaliculata.B~CCMR4a_AU_3s

Ophiothamnus~habrotatus~W13007185_AU_3

Ophiacantha~yaldwyni~72089_NZ_3s

Ophiocoma~pica~UF9547_IP_3

Actinozonella~texturata~BP73_IP_3

Ophiacantha~cosmica~CAS161431_AN_3s

Ophiocreas~sp2~NA064.026.01.01.A_EP_3

Astrothorax~waitei~F188858_NZ_3

Ophiolimna~cf.bairdi~F227354_AU_3

SO239_59_18~Ophiuroglypha~species.14

Ophiacantha~antarctica~F168812_AN_3s

SO239_197_4~Ophioscolecidae~species.17

Ophioleptoplax~sp2~IE.2007.6821_IP_3

Ophiopallas~valens~IE.2007.5233_IP_3

Ophiomastix~elegans~F168757_IP_3

Gorgonocephalus~sundanus~F162682_IP_3

Amphiophiura~ornata~F237932_IP_3

AB2_EB1_14_27~Amphioplus~cf.daleus

Ophiocentrus~aspera~F109833_IP_3

AB2_EB1_16_7~Ophiuroglypha~species.6

Astroniwa~nukurangi~NIWA42491_NZ_3

SO239_397~Ophioleuce~gracilis

Ophiomusium~eburneum~UF5845_WA_3

Ophiotoma~assimilis~BP24_IP_3s

Ophiernus~vallincola~MVF188877_NZ_3s

Aspidophiura~forbesi~BP60_IP_3

Ophiothrix~caespitosa~MVF214044_AU_3s

Amphiura~lanceolata~NIWA15013_NZ_3

Ophionereis~cf.schayeri~OSKD1a_IP_3s

SO239_24_3~Ophioleucidae~species.29

Astrogomphus~vallatus~UF9002_WA_3s

Ophiopsila~timida~7.4163_IN_3

Amphilepis~neozelandica~F239900_AU_3

AB2_EB2_12_10~Ophioscolecidae~species.19

AB1_EB4_11_30~Ophiocymbium~species.25

SO239_192_5~Ophioleucidae~species.42

SO239_192_4~Ophiocymbium~species.24

Ophiactis~abyssicola.cuspidata~F168157_AU_3s

Ophiomusium~fallax~1243_IP_3

Amphiura~tenuis~F109832.2_IP_3

Ophiomitrella~mutata~F159615_IP_3

Ophiopyrgus~saccharatus~F227689_AU_3s

Ophiernus~adspersus~CP3854.1_IP_3s

AB1_EB5_10_9~Ophioleucidae~species.33

Ophiactis~tricolor~F168785_IP_3

Astracme~mucronata~UF11067_WA_3

Ophiura~tenera~UF17034_WA_3

Ophioplax~custos~BP81_IP_3

SO242_1_116~Ophioscolecidae~species.38

AB1_EB4_11_26~Ophiomyces~species.26

Ophiodoris~pericalles~1238_IP_3s

Ophialcaea~tuberculosa~BP35_IP_3

Ophioleptoplax~sp1~IE.2007.7000_IP_3s

Astrophiura~permira~F159663_IP_3

Amphiura~spMoV5508~BP10_IP_3

SO239_192_8~Ophioscolecidae~species.20

Ophioderma~cinerea~UF12806_WA_3

Amphiura~bidentata~F168028_IP_3
Amphioplus~spMoV4890~BP08_IP_3

Ophiopholis~brachyactis~TIM035_NWP_3

Ophiopsammus~yoldii~F173894_IP_3s

Asteronyx~loveni~MVF188855_NZ_3s

AB2_EB2_15_10~Amphioplus~daleus

Ophiopallas~brevispina~UF13021_IP_3s

SO239_118_6~Ophiuroglypha~species.6

AB1_EB3_9_5~Amphioplus~cf.daleus

Ophiosmilax~sp~IE.2207.6967_IP_3

Ophiomusium~lunare~BP78_IP_3

Hemipholis~cordifera~UF13139_WA_3

AB2_EB1_13_24~Ophioleucidae~species.35

Ophiacantha~cf.vivipara.A~F171164_AN_3

Ophioderma~appressa~F121074_WA_3s

Ophiolycus~sp~F111573_AU_3s

Ophiactis~hirta~F144831.2_AU_3

Ophiotholia~sp~AB02.CS.02_EP_3

Ophiactis~asperula~F167536_SM_3s

SO239_197_3~Ophiotholia~species.28

Gymnolophus~obscura~F211059_IP_3

Ophiotholia~spathifer~NIWA14067_NZ_3s

MA13_07_7~Ophiosphalma~cf.glabrum

SO239_2087~Ophiuroglypha~species.9

Astrohamma~tuberculatum~F168810_AN_3s

Astroceras~pleiades~F99698_AU_3

Astrodia~sp~F168743_AU_3

Ophiopholis~kennerlyi~UF11357_NEP_3

Microphiopholis~atra~UF13138_WA_3

AB1_EB4_11_9~Amphiophiura~bullata

Ophioleuce~seminudum~F162612_IP_3

Ophiothrix~ciliaris~F193452_IP_3

Ophioplocus~marginata~74487_NZ_3

Aspidophiura~minuta~CAS161462_SM_3s

Ophiomitrella~conferta~F144750_AU_3s

Histampica~duplicata~NA064.004.07.A_EP_3s

Ophionereis~novaezelandiae~ONZ2a_NZ_3s

Ophioplexa~condita~CAS161442_AN_3

Clarkcoma~bollonsi~CB3a_NZ_3s

Ophiacantha~frigida~CAS161460_SM_3

Ophiosphalma~laqueatum~F162649_IP_3

Ophiura~micracantha~BP52_IP_3s

Amphiura~maxima~KGR29860_IP_3

SO239_415~Ophiacantha~cosmica

Astrochlamys~sol~F168807_AN_3

Ophiomyces~delata~BP34_IP_3

Amphiophiura~laudata~MVF193422_NZ_3s

SO239_139_2~Ophioleucidae~species.37

Ophiothrix~angulata~MVF193476_WA_3s

Ophiocten~ludwigi~PS140.7_SM_3s

Amphiophiura~gibbosa~F214047_AN_3s

Ophiopallas~paradoxa~F162615_IP_3

Ophiomastix~stenozonula~UF7992_IP_3

Ophiacanthidae~gen.nov~DW1815.1_IP_3

Ophiocoma~pumila~UF11883_WA_3

Ophiura~migrans~CAS161447_AN_3

SO239_59_1~Ophioleucidae~species.22

MA14_21_12~Ophiernus~species.31

Ophiura~sarsii~F214044_AR_3

Ophiophrura~liodisca~MVF188883_NZ_3s

Sthenocephalus~indicus~F162685_IP_3

Amphiophiura~bullata.convexa~CAS161424_AN_3s

Ophiodictys~pectorale~IE.2007.6979_IP_3

Ophiolimna~perfida~MVF188866_NZ_3s

Ophiocoma~doederleini~7.4209_IN_3s

Dictenophiura~platyacantha~F157375_IP_3

Amphioplus~depressus~KGR23021_IP_3

Macrophiothrix~megapoma~F193499_IP_3

Ophiarachnella~cf.infernalis~F159727_IP_3

Astrogymnotes~thomasinae~J24842_NZ_3

Ophiostriatus~bispinosus~IE.2007.7037_IP_3

Astrosierra~microconus~F111584_AU_3
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