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Taxa included in the cladistic analyses

Amia calva: UBA P.670 and Grande and Bemis (1).

tAmia pattersoni: based on Grande and Bemis (1).

tAmia scutata: based on Grande and Bemis (1).

tAmiopsis lepidota: IME SOS.2966, IME ETT.852, SMNS 59759, SMNS 80251, SNSB-BSPG
AS.1.676, SNSB-BSPG AS.VI, SNSB-BSPG AS.VIL.327, SNSB-BSPG 1964. XXIII.550, SNSB-
BSPG 1964.XXIIL.551, SNSB-BSPG 1966.XXX.19, and Grande and Bemis (1).

tAmiopsis woodwardi: based on Grande and Bemis (1).

tAnaethalion angustus: based on Gaudant (2), Patterson and Rosen (3), Arratia (4-7), and Poyato-
Ariza (8).

tAnnaichthys pontegiurinensis: based on Arratia (9, 10).

tAraripelepidotes temnurus: MNHN BCE.334, MNHN BCE.335, MNHN BCE.336, MNHN
BCE.399, MNHN BCE.340, SNSB-BSPG 1965.1.132 and detailed high quality photographs of
AMNH 11813, AMNH 11832, AMNH 11833, AMNH 12716, and AMNH 11614.

tArchaeosemionotus connectens: SMF-P1238 (holotype), PIMUZ A/I552.

tAspidorhynchus acutirostris: SNSB-BSPG 2012.1.1 (neotype), SNSB-BSPG AS.V.509, SNSB-
BSPG AS.VIIL.1107-1109, SNSB-BSPG 1903.1.501, SNSB-BSPG 1959.1.71, SNSB-BSPG
1964.XXI1I1.529-532, SNSB-BSPG 1964.XXII1.539, SNSB-BSPG 1964.XXII1.542, SNSB-BSPG
1972.XX.141, SNSB-BSPG 1977.1X.3, SNSB-BSPG 1985.1.3, IME S0OS.440, JME SOS.1396,
JME S0S.2255, JME 197 11 6, IME S0OS.2734, JIME SOS.2804, JME S0OS.2827, JME SOS.2829,



JME S0S.2833, JME S0S.3260, JME SOS.3465, JME S0OS.3920, JME S0OS.3948, IME
S0S.3949, IME S0S.3953, IME SOS.4118, JIME S0S.4297, IME S0OS.4377, JME S0OS.4609,
JME S0S.8292, MB.f. 1376, MB.f. 2858, MB.f. 3526, MB.f. 3527, MB.£.3529, MB.£.3530,
MB.£.18104, NHMUK PV 37068, NHMUK PV 37802, NHMUK PV P7810, SMNS 80253, SMNS
86705.

tAtractosteus spatula: based on Grande (11).

tAustralosomus kochi: based on Stensio (12) and Nielsen (13).

tBoreosomus piveteaui: based on Nielsen (14).

Brycon meeki: based on Weitzman (15), Mirande (16).

tCalamopleurus cylindricus: based on Grande and Bemis (1, 17).

tCallipurbeckia minor: BGS.GSM 27975 (neotype), MB.f.1617-9, NHMUK PV P. 6343, NHMUK
PV P. 8047, NHMUK PV P. 29398, NHMUK PV P. 28399, NHMUK PV 19006, NHMUK PV
21349, NHMUK PV 21974, NHMUK PV 36080, NHMUK PV 44848, NHMUK PV 48255,
NHMUK PV 48341.

tCamerichthys lunae: based on Bermudez-Rochas and Poyato-Ariza (18).

tCatervariolus hornemani: based on Taverne (19) and Arratia (9, 10).

tCaturus furcatus: IME ETT.3366, NHMUK PV 20578, NHMUK PV 37906, SNSB-BSPG
AS.VIL263, SNSB-BSPG 1950.XXXV.31.

tCratoamia gondwanica: based on Brito et al. (17).

tCuneatus cuneatus: based on Grande (11).

tCuneatus wileyi: based on Grande (11).

tCyclurus gurleyi: based on Grande and Bemis (1).

tCyclurus kehreri: based on Grande and Bemis (1).

tDapedium caelatum: SMNS 56226, and Thies and Hauff (20).

tDapedium pholidotum: based on Thies and Waschkewitz (21).

tDapedium stollorum: SNSB-BSPG 1949.XV.22 and Thies and Hauff (22).

tDentilepisosteus laevis: based on Wenz and Brito (23) and Grande (11).

tDiplomystus dentatus: SNSB-BSPG 1889.1.18, SNSB-BSPG 1889.1.503, SNSB-BSPG 1957.1.128,
SNSB-BSPG 2008.1.81, Patterson and Rosen (3), Grande (24, 25) and Arratia (5-7).

tDorsetichthys bechei: based on Nybelin (26) and Patterson (27, 28).

tEbertichthys ettlingensis: JIME ETT.2940, JME ETT.3119, and Arratia (29).

Elops saurus: Nybelin (30), Forey (31), Taverne (32) and Arratia (4, 6, 7).

tEurycormus speciosus: JIME S0OS.2339, JME S0OS.2341, JME SOS.4614a-b, JME SOS.4615, SMNS
80144/37, SMNS 87848/21, SMNS 88987/3, SMNS 95445/11, SMNS 95445/12, SNSB-BSPG
AS.1.1275, SNSB-BSPG AS.V.510, SNSB-BSPG 1960.XVIIL.61, SNSB-BSPG 1960.XVIII. 106,
Arratia and Schultze (33) and Arratia (9, 10).

Hiodon alosoides: based on Greenwood (34), Li and Wilson (35, 36) and Hilton (37, 38).

tHistionotus oberndorferi: SNSB-BSPG AS.XIX.1 and Bartram (39).

tilchthyokentema purbeckensis: based on Patterson and Griffith (40) and Patterson (28).

tlonoscopus cyprinoides: SNSB-BSPG AS.1.50 (holotype), SNSB-BSPG 1903.1.64, SNSB-BSPG
1960.XVIIL.53, SNSB-BSPG 1960.XVIIL.62, SNSB-BSPG 1964.XXIII.141, Grande and Bemis
(1), and Maisey (41).

tIsanichthys lertboosi: based on Deesri et al. (43).

tIsanichthys palustris: based on Cavin and Suteethorn (44).

tKnerichthys bronni: based on Arratia (9, 10).

tKyphosichthys grandei: based on Xu and Wu (45) and Sun and Ni (46).

tLepidotes gigas: MB.£.1372, MB.£.1495, MB.f.1519, MNHN HLZ.32, NHMUK PV P.14539, SNSB-
BSPG AS.1.625, SNSB-BSPG 1940.1.8, and SNSB-BSPG 2015.1.82.

Lepisosteus osseus: UBA P.671 and Grande (11).

tLeptolepis coryphaenoides: SMNS 87371, SMNS 87356, Nybelin (42), Patterson (28), Patterson and
Rosen (3), and Arratia (5-7).

tLuisiella feruglioi: MACN 13026-13056, MACN 13058-13069, MACN 14430, MACN 14431,
14435, MLP 35.111.1-4, MLP 67.111.1-1 a MLP 67.111.1-15, MLP 67.111.1-17 to MLP 67.111.1-21,
MLP 67.111.1-23 to MLP 67.111.1-26, MLP 67.111.1-29, MLP 67.111.1-30, MLP 67.111.1-32 to MLP
67.111.1-35, MLP 67.111.1-37, MLP 67.111.1-40 to MLP 67.111.1-45, MLP 67.111.1-49 to MLP



67.111.1-53, MLP 67.111.1-56 to MLP 67.111.1-60, MLP 67.111.1-63, MLP 67.111.1-65, MLP 67.111.1-
66, MLP 67.111.1-68, MLP 67.111.1-70 a MLP 67.111.1-74, MLP 76- X.7-16/2, MLP 92.X1.30-1 to
MLP 92.X1.30-8, 89.X1.30-1, MPEF-PV 1354, MPEF-PV 1385, MPEF-PV 1388, MPEF-PV 1389,
MPEF-PV 1469#3-5, MPEF-PV 1469#7-10, MPEF-PV 1470#2, MPEF-PV 1470#3, MPEF-PV
1470#5, MPEF-PV 1471, MPEF-PV 1472#3-4, MPEF-PV 1472#6, MPEF-PV 1472#8-10, MPEF-
PV 1473, MPEF-PV 1474#1-8, MPEF-PV 1475#5, MPEF-PV 1476#1-4, MPEF-PV 1476#6-8,
MPEF-PV 1476#11, MPEF-PV 1477#4, MPEF-PV 1477#6-7, MPEF-PV 1478#1, MPEF-PV
1478#3-6, MPEF-PV 1478#8, MPEF-PV 1480-1483, MPEF-PV 1484#1-2, MPEF-PV 1484#5,
MPEF-PV 1484#7-9, MPEF-PV 1484#11, MPEF-PV 1485#3-5, MPEF-PV 1485#7-8, MPEF-PV
1486 A-B, MPEF-PV 1487#1-2, 1487#4-7, 1487#10, MPEF-PV 1488#1-8, MPEF-PV 1489#2-5,
MPEF-PV 1489#9, MPEF-PV 1491#1-2, MPEF-PV 1491#4, MPEF-PV 1491#6, MPEF-PV
1492#3, MPEF-PV 1493#5, 1494#1, MPEF-PV 1494#3, MPEF-PV 1608, MPEF-PV 1611, MPEF-
PV 1654, MPEF-PV 1768-1769, MPEF-PV 3096-3097, MPEF-PV 3170, MPEF-PV 3185-3186,
MPEF-PV 3192-3193, MPEF-PV 3195-3196, MPEF-PV 3198, MPEF-PV 3200, MPEF-PV 3202,
MPEF-PV 3411-3415, MPEF-PV 3417- MPEF-PV 3421, MPEF-PV 3426, MPEF-PV 3428-3429,
MPEF-PV 3431-3432, MPEF-PV 3837, MPEF-PV 3904-3905, MPEF-PV 3908-3909, MPEF-PV
3911-3912, MPEF-PV 3930-3939, MPEF-PV 3942-3949, MPEF-PV 3950-3953, MPEF-PV 3956-
3957, MPEF-PV 3960, MPEF-PV 3962-3967, MPEF-PV 3977, MPEF-PV 3979-3981, MPEF-PV
3983-3987, MPEF-PV 3422-3425, MPEF-PV 3427, MPEF-PV 3846-3849, MPEF-PV 3850-3856,
MPEF-PV 3858-3861, MPEF-PV 3864-3873, MPEF-PV 3875-3877, MPEF-PV 3879-3885,
MPEF-PV 3887-3888, MPEF-PV 3891, MPEF-PV 3906, MPEF-PV 3910, MPEF-PV 3927-3928,
MPEF-PV 3940-3941, MPEF-PV 3954-3955, MPEF-PV 3959, MPEF-PV 3961, MPEF-PV 3968-
3969, MPEF-PV 3974, MPEF-PV 3982, MPEF-PV 3986, MPEF-PV 3988-3989, MPEF-PV 3433,
MPEF-PV 10534-10535.

tMacrepistius arenatus: based on Schaeffer (43, 44).

tMacrosemimimus fegerti: IME ETT.854 (holotype), JIME ETT.67, IME ETT.77, JME ETT.172, JIME
ETT.244, JME ETT.853, JIME ETT.888, JME ETT.978, JIME ETT.1351.

tMacrosemius rostratus: SNSB-BSPG AS.1.770, SNSB-BSPG 1986.XV.119, Bartram (39) and Ebert
et al. (45).

tMasillosteus janeae: based on Grande (11).

tMasillosteus kelleri: based on Micklich and Klappert (46) and Grande (11).

tNeosemionotus puntanus: MMP 1114 (holotype), MHIN-UNSL-GEO.V8, MHIN-UNSL-GEO.V64,
MHIN-UNSL-GEO.V68, MHIN-UNSL-GEO.V183-185, MHIN-UNSL-GEO.V187-191.

tNotagogus denticulatus: SNSB-BSPG AS.1.768 (holotype), SNSB-BSPG 1967.1.303, SNSB-BSPG
1986.XV.120 and Bartram (39).

tNotelops brama: based on Forey (47), Maisey (48).

tObaichthys decoratus: based on Wenz and Brito (23) and Grande (11).

tOccitanichthys canjuersensis: MNHN CNJ89 (holotype), NHMUK PV P.1118, PV 41157.

tOphiopsiella attenuata: JIME ETT.1896 (neotype), IME ETT.3365, IME ETT.3370, and Lane and
Ebert (49).

tOphiopsis muensteri: IME ETT.977, JME ETT.2077, SNSB-BSPG AS.VII.1135 (holotype), SNSB-
BSPG AS.VIL.267, SNSB-BSPG 1870.1V.2, SNSB-BSPG 1993.VXIII.12, and Lane and Ebert
(50).

tOrthogonikleithrus hoelli: IME SOS.3954, JME S0OS.3955, JME S0S.3957, JIME SOS.3961, IME
S0OS.3964, Arratia (6) and Konwert (51).

tOshunia brevis: based on Maisey (41, 48), and Grande and Bemis (1).

tPachyamia latimaxillaris: based on Grande and Bemis (1).

tPachyamia mexicana: based on Grande and Bemis (1).

tPachycormus macropterus: based on Patterson (52), Mainwaring (53), and Arratia and Lambers (54).

tPanxianichthys imparilis: based on Xu and Shen (55) and Sun et al. (56).

tParalepidotus ornatus: SNSB-BSPG 2003.XXIX.218, SNSB-BSPG 2003.XXIX.632, SNSB-BSPG
2007.1.62 (several specimens) and Tintori (57).

tParapholidophorus nybelini: based on Arratia (9, 10).

tPholidoctenus serianus: based on Arratia (9, 10).

tPholidophoretes salvus: based on Arratia (9, 10).
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tPholidophorus gervasuttii: based on Arratia (9, 10).

tPholidorhynchodon malzanni: based on Arratia (9, 10).

tPlesiofuro mingshuica: based on Xu et al. (58, 59).

tPliodetes nigeriensis: MNHN GDEF.1275 (holotype), MNHN GDF.1274, MNHN GDF.1276-78,
MNHN GDF.1285, MNHN GDF.1288 and Wenz (59).

tPropterus elongatus: SNSB-BSPG AS.1.767 (holotype), SNSB-BSPG 1963.1.173, SNSB-BSPG
1964 . XXI111.145, SNSB-BSPG 1986.XV.121, SNSB-BSPG 2011.1.138 and Bartram (39).

tPteronisculus stensioi: based on Nielsen (14).

tQuetzalichthys perrilliatae: based on Alvarado-Ortega and Espinosa-Arrubarrena (60).

tRhacolepis buccalis: SNSB-BSPG 1967.1.159, SNSB-BSPG 1972.1.16, SNSB-BSPG 1972.1.17,
SNSB-BSPG 1975.1.167, SNSB-BSPG 1989.X11.209, Forey (47), and Maisey (48) (1991).

tRobustichthys luopingensis: based on Xu et al. (61).

Salmo salar: high quality images of MNHN-D-17 through OsteoBase (62), and NHMUK 1880.2.16,
NHMUK 2017.4.4.2, and NHMUK 2017.4.4.3 through the Natural History Museum Data Portal
(data.nhm.ac.uk), and Sanford (63).

tSangiorgioichthys aldae: MCSN 5050 (holotype) and Tintori and Lombardo (64).

tSangiorgioichthys sui: GMPKU P.1568 (holotype), GMPKU P.1357-9, GMPKU P.1472, GMPKU
P.1558, GMPKU P.1567-8, GMPKU P.1609, GMPKU P.1636, GMPKU P.1642, GMPKU P.1656,
GMPKU P.1661, GMPKU P.1695, GMPKU P.1707, GMPKU P.1973, GMPKU P.1995.

tSangiorgioichthys valmarensis: MCSN 8425 (holotype)

tScheenstia mantelli: NHMUK PV 2397, NHMUK PV 2401, NHMUK PV 2456 (holotype), NHMUK
PV 3036-7, NHMUK PV 3048-49, NHMUK PV 3517-8, NHMUK PV 4916, NHMUK PV
P.6336, NHMUK PV P.6344-5, NHMUK PV P.6348c, NHMUK PV P.6362, NHMUK PV
P.6933, NHMUK PV P.7333, NHMUK PV P.11832-3, NHMUK PV P.14451.

tScheenstia maximus: SMF P.2386 (neotype), P.325.

tScheenstia zappi: IME Scha.80 (holotype).

tSemiolepis brembanus: based on Lombardo and Tintori (65) and f:Semiolepis sp. NHMUK PV
P.10943.

tSemionotus bergeri: SNSB-BSPG AS.1.512, 1960.1.25, 1960.XVI.2, GZG.V.010.001 (lectotype),
GZG.V.010.002-4, MB f. 1518 (4 specimens), NMC 1264, 15128a-b, 15129, SMF P6108.

tSemionotus capensis: MB f. 12240 (9 specimens), NHMUK PV P4089 (4 specimens), P56020 (7
specimens), SNSB-BSPG 1908.1.502, photographs of several specimens in the NMB.

tSemionotus elegans: based on Olsen and McCune (66).

tSiemensichthys macrocephalus: SNSB-BSPG AS.1.1134 (holotype), SNSB-BSPG AS.7-873, SNSB-
BSPG 1929.1.25, SMNS 80144/3, SMNS 80440/43, Patterson (28) and Arratia (9, 10, 67).

tSolnhofenamia elongata: SNSB-BSPG AS.VII.324 (holotype), SNSB-BSPG AS.VI1.27, SNSB-BSPG
AS.VI1.28, SNSB-BSPG AS.VIIL.326, SNSB-BSPG 1875.XIV 332, and Grande and Bemis (1).

tTeoichthys brevipinna: based on Machado et al. (68).

Y Thaiichthys buddhabutrensis: based on Cavin et al. (69).

tTharsis dubius: CPBA V.1383, CPBA V.1502, CPBA V.1505, JME S0OS.3899, MB.f.15685,
MB.£.2831, SNSB-BSPG 1986.XV.125, SNSB-BSPG 1953.1.9, SNSB-BSPG 1953.1.97, SNSB-
BSPG 1954.1.226, SNSB-BSPG 1964.XXI11.395, SNSB-BSPG 1964.XXI11.399, SNSB-BSPG
1964.XXI111.407, SNSB-BSPG 1964.XXI11.415, SNSB-BSPG 1964.XXI11.417, SNSB-BSPG
1964.XXI111.414, SNSB-BSPG 1964.XXI11.430, SNSB-BSPG 1964.XXII11.280, SNSB-BSPG
1964. XXI1I1.160, SNSB-BSPG 1986.1.41, SNSB-BSPG 1986.1.37, SNSB-BSPG 1960.XVIIIL.90,
SNSB-BSPG 1960 XVIII 91, SNSB-BSPG 1960.XVIIL.97, SNSB-BSPG 1960.XVIII.98, SNSB-
BSPG 1961.111.23, SNSB-BSPG 1961.1.466, BSPG 1964.XXI11.384, SNSB-BSPG 1968.XV.29,
SNSB-BSPG 1969.XVI1.32, SNSB-BSPG 1969.XVI1.39, SNSB-BSPG 1994.V.5, SNSB-BSPG
AS.VI.25, Nybelin (42), Patterson (28), Patterson and Rosen (3), and Arratia (5).

tThrissops formosus: IME ETT.46-47, JIME ETT.73-76, IME ETT.87, JME ETT.126, JME ETT.211,
ETT.283, ETT.564, ETT.867, JME ETT.879, JME ETT.887, IME ETT.972, JIME ETT.1350, IME
ETT.1805, JME SOS.7849, MNHN-CRN 61, SNSB-BSPG AS.VII.2 (holotype), SNSB-BSPG
AS.VIL.175, SNSB-BSPG AS.VII.178, SNSB-BSPG 1993.XVIIL.P15, Nybelin (70), and Patterson
and Rosen (3).



tTicinolepis crassidens: PIMUZ T273 (holotype), PIMUZ T237, PIMUZ T240, PIMUZ T248,
PIMUZ T256-257, PIMUZ T265, PIMUZ T277-278, PIMUZ T315, PIMUZ T331, PIMUZ T341,
PIMUZ T358, PIMUZ T401, PIMUZ T413, PIMUZ T438, PIMUZ T638, and PIMUZ T4350.

tTicinolepis longaeva: MCSN 8072 (holotype), MCSN 8001, MCSN 8007-9, MCSN 8011, MCSN
8073, MCSN 8077, MCSN 8083—4, MCSN 8086, MCSN 8412—13, MCSN 8415, PIMUZ T1789,
PIMUZ T4785, PIMUZ T4788-4790, PIMUZ T4987.

tTlayuamichin itztli: IGM 6716 (holotype), IGM 6717-20.

tVarasicthys ariasi: Arratia (71-73).

tVidalamia catalunica: based on Grande and Bemis (1).

tWatsonulus eugnathoides: based on Olsen (74) and Grande and Bemis (1).

Additional taxa not included in the analyses

tAnaethalion knorri: JIME SOS.2267a, IME SOS.2282, JME SOS.2270a, JME SOS.2281, JME
SOS.2280, SNSB-BSPG 1960.XVIIIL.93, SNSB-BSPG 1964.XXI11.394, SNSB-BSPG
1969.XVI.31, SNSB-BSPG 1969.X1.39, SNSB-BSPG 1968.XV.129, SNSB-BSPG 1991.1.122,
SNSB-BSPG 1968.XV.3, SNSB-BSPG AS.1.1473.

tBelonostomus tenuirostris: SNSB-BSPG AS.1.1207, SNSB-BSPG 1961.1.212.
tBelonostomus speciosus: SNSB-BSPG AS.VIIL.1069.

tCavenderichthys talbragarensis: MB.£.4917, MB.£.5001, MB.£.5006, MB.£.5004, MB.£.5005,
MB.£5002, MB.£.5003. NHMUK PV 12424-12439, NHMUK PV 12441-12449, NHMUK PV
12450-12451, NHMUK PV 37973-37977, NHMUK PV 18113, SNSB-BSPG 1939.X.321, TRF
68, TRF 60, TRF 61, TRF 64.

tLepidotes elvensis: MNHN JRE.250, MNHN JRE.251, MNHN JRE.254, MNHN JRE.545
(holotype).

tLepidotes semiserratus: NHMUK PV P.3528, NHMUK PV P.7410, NHMUK PV 35556, NHMUK
PV 62939.

tLeptolepides haertesi: JIME SOS.2473, JME S0OS.2471, JME SOS.2554.

tLeptolepides sprattiformis: CPBA V.282, JME SOS.2305, JME S0OS.2422, JME SOS.2463, IME
S0OS.2472, IME SOS.2956.

tMacrosemimimus lennieri: MHNH PV 7267 (holotype of Lepidotes lennieri).
tLepidotes toombsi: NHMUK PV P.2518 (holotype), NHMUK PV P.34511.
Lepisosteus sp.: MB.f.18498.

tMacrosemius fourneti: SNSB-BSPG AS.1.768 (holotype).

tNotagogus decoratus: SNSB-BSPG 1986.XV.119.

tObaichthys africanus: SNSB-BSPG 1993.1X.320 (scales).
tOrthogonikleithrus leichi: JIME SOS.2301, JME SOS.2632.

tPropterus microstomus: SNSB-BSPG AS.VIL.268 (holotype), SNSB-BSPG AS.1.637, SNSB-BSPG
2011.1.139.

tScheenstia decoratus: SNSB-BSPG AS.VI.3 (holotype).

tScheenstia degenhardti : MB.£.1499 (holotype).

TScheenstia laevis: MNHN CRN.61.

tSiemensichthys sp.: SMNS 80144/3, SMNS 86214/20, SMNS 87316/10, SMNS 95398/6.

tVinctifer comptoni: SNSB-BSPG 1971.1.169a-b, SNSB-BSPG 1972.1.14, SNSB-BSPG 1972.1.28,
CPBA V.14066.
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