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Table S1. List of specimens examined

(a) Staatliches Museum für Naturkunde Stuttgart, Germany

SMNS 7402B, SMNS 7402, SMNS 55109, SMNS 54818, SMNS 57009, SMNS 56860, SMNS 54872, SMNS 50183, SMNS 59706, SMNS unnumbered, SMNS 54819, SMNS 56615, SMNS 50003, SMNS 80116, SMNS 56631, SMNS 51471, SMNS 57200, SMNS 54051, SMNS 81958, SMNS 55933, SMNS 80062, SMNS 54026, SMNS 58881, SMNS 51133, SMNS 55934, SMNS 56856, SMNS 51552, SMNS 3775, SMNS 56584, SMNS 80433, SMNS 15033, SMNS 55343, SMNS 53424, SMNS 51142, SMNS 55748, SMNS 50165, SMNS 80115, SMNS 6293, SMNS 52036, SMNS 10460, SMNS 54064, SMNS 51948, SMNS 50963, SMNS 16811, SMNS 53001

(b) Geologisch-Paläontologisches Institut und Museum, Universität Tübingen, Germany

GPIT IRE/208, GPIT RE/7300, GPIT RE/7299, GPIT TS, GPIT RE/7298, GPIT RE/7301, GPIT 1491/8, GPIT 1491/2, GPIT 1491/9, GPIT 1491/1

(c) Urwelt Museum Hauff, Holzmaden, Germany

MHH 2c, MHH 1981/13, MHH 1981/33

(d) Evolutionsmuseet Paleontologi, Uppsala Universitet, Sweden

PMU R158, PMU R435, PMU R153

(e) Senckenberg Forschungsinstitut und Naturmuseum Frankfurt, Germany

SMF 2, SMF457

(f) Naturhistorisches Museum Wien, Austria
NHMW A3802, NHMW 1882/0026/4083

Table S2. Sequence of loss of perichondral bone in the limbs of ichthyosaurs.

	Grade
	Genus
	Perichondral bone: forelimb
	Perichondral bone: hind limb
	Reference

	Basal
	Grippia

Parvinatator
	Loss: peripheral margin (digit V*)
	?
	Caldwell, 1997, 2002

*reversal in some mixosaurids (Jiang et al., 2006; Maxwell, 2012), Besanosaurus, Qianicththyosaurus (Nicholls et al., 2002)

	Basal
	Mixosaurus
	Loss: contiguous margin (mc I), peripheral margin (digit I)
	Loss: peripheral margin (digits I and V)
	Caldwell, 1997, 2002



	Intermediate
	Toretocnemus
	Anterior and posterior margins (digit II), anterior margin of distal-most elements (digit III), posterior margin (digit IV) 

Gain: peripheral surface of radiale, ulnare, dcII, IV 
	Incompletely known.

Gain: peripheral surface (dtII, calcaneum)
	Merriam, 1908

	Intermediate
	Qianichthyosaurus
	Peripheral margin (digit II)

Gain: dcII
	Peripheral margin (digit II, V, most distal elements of digit IV) 

Gain: dtII
	Nicholls et al., 2002

	Non-ophthalmosaurid parvipelvian
	Callawayia, Macgowania
	Peripheral margin (digit II)

Gain: radiale, dcII
	Peripheral margin (digit II)

Gain: dtII
	McGowan, 1996; Nicholls & Manabe, 2001

	Non-ophthalmosaurid parvipelvian
	Temnodontosaurus
	trigonodon: all leading edge elements, variably contiguous margin of ulna

platyodon: absent distal to dcII, variably contiguous margin of ulna
	All leading-edge elements; 

Loss: contiguous margins of tibia, fibula
	McGowan, 1994

	Non-ophthalmosaurid parvipelvian
	Suevoleviathan
	None

Loss: contiguous margins of radius, ulna
	Only leading-edge elements
	Maisch, 1998

	Non-ophthalmosaurid parvipelvian
	Ichthyosaurus
	communis: dcII, mcII and proximal phalanges of stratigraphically older specimens, but not more recent specimens

conybeari: dcII, mcII

breviceps: None
	communis: tibia variably; more distal elements notched 

conybeari: tibia only

breviceps: none


	McGowan, 1974; McGowan & Motani, 2003

	Non-ophthalmosaurid parvipelvian
	Leptonectes
	tenuirostris: peripheral radius; variably contiguous radius and ulna

moorei, solei: none
	tenuirostris: tibia, dtII

moorei, solei: none
	McGowan, 1989, 1993; McGowan & Milner, 1999

	Non-ophthalmosaurid parvipelvian
	Eurhinosaurus
	Variably peripheral radius, radiale
	Variably leading-edge elements
	Maisch & Matzke, 2000; McGowan & Motani, 2003; pers. obs. GPIT, SMNS, Fischer Museum specimens

	Non-ophthalmosaurid parvipelvian
	Excalibosaurus
	Peripheral radius, and variably radiale
	Peripheral tibia
	McGowan, 2003

	Non-ophthalmosaurid parvipelvian
	Hauffiopteryx
	Peripheral radius, radiale, dcII, mcII, proximal phalanx digit II
	Peripheral tibia, dtII, mtII, proximal phalanx digit II
	Personal observation GPIT, SMNS specimens

	Non-ophthalmosaurid parvipelvian
	Stenopterygius (adult)
	quadriscissus: Anterior radius (variable), radiale, dcII, and variably mcII, proximal phalanges of leading-edge digit

triscissus: single specimen with no notching, usually anterior radius, radiale, dcII, mcII, proximal phalanges of leading-edge digit

uniter: see quadriscissus

cayi: almost all leading-edge elements

aaleniensis: anterior radius
	quadriscissus: anterior tibia (variable), dtII, mtII, and proximal phalanges of leading-edge digit

triscissus: single specimen with no notching, anterior tibia (variable), dtII, mtII, proximal phalanges of leading-edge digit

uniter: see quadriscissus

	Personal observation, Fernández, 1994; Maxwell et al., In Press

	Ophthalmosauridae
	All genera
	None
	None 
	Fischer et al., 2011
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