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Figure S1. Molecular backbone constraint tree and posterior probability values generated from the

dataset of Stein ef al. [1].
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Figure S2. Phylogenetic trees obtained from two different analyses: (A) strict consensus tree from an
unconstrained parsimony analysis computed in PAUP and TNT; (B) single tree generated by the
(unconstrained) maximum likelihood analysis computed in PAUP.
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Figure S3. Majority rule consensus tree (A) and strict consensus tree (B) from a constrained parsimony
analysis with fully enforced molecular backbone constraints.



Figure S4. Protospinax annectans Woodward, 1918, JME-SOS 3386, from the lower Tithonian of the
Solnhofen Archipelago, Bavaria, Germany. (A) whole specimen under normal light; (B) close-up view
of the pelvic region; (C) close-up view of the mandibular arches. Abbreviations: bp, basal plate; dfs,
dorsal fin spine; mc, Meckel’s cartilage; msp, mesopterygium; mtp, metapterygium; nc,
neurocranium; pcr, pectoral radial; plb, pelvic basipterygium; plr, pelvic radial; pq, palatoquadrate;
prp, propterygium; pub, puboischiadic bar; rib, vertebral ribs; scc, scapulocoracoid; sne,
supraneuralia.



Figure S5. Protospinax annectans Woodward, 1918, MB 14-12-22-1, from Blumenberg, Eichstatt
(Solnhofen Archipelago, lower Tithonian), Bavaria, Germany. (A) whole specimen under normal light;
(B) close-up view of the pelvic region; (C) close-up view of the pelvic region with the skeletal elements
of the clasper highlighted. Abbreviation: acr, anterior compound radial; ax, axial cartilage; dm, dorsal
marginal cartilage; dt1, dorsal terminal cartilage 1; dm2, dorsal marginal cartilage 2; plb, pelvic
basipterygium; t3, accessory 3 terminal cartilage; v, ventral marginal cartilage.
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