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APPENDIX

List of characters (note that sexual dimorphism was not observed 
in species of Cyclopsetta or in species used in the outgroups):

Character 1 (CI = 0.50); rows of teeth on upper jaw: two (state 
0), one (state 1).

Character 2 (CI = 1.00); lip papillae: absent (state 0), present 
along entire lips (state 1), present only along front of lips (state 2). 

Character 3 (CI = 1.00); scales on snout: absent (state 0), present 
(state 1).

Character 4 (CI = 1.00); one or two dark lines from the anterior 
margin of upper eye to tip of snout in mature males: absent (state 0); 
present (state 1).

Character 5 (CI = 0.50); position of anterior nostril relative to 
posterior nostril (Fig. 3 in Khidir et al., 2004): dorsal (state 0), same 
level (state 1).

Character 6 (CI = 0.33); scales in interorbital space: present (state 
0), absent (state 1).

Character 7 (CI = 0.50); width of interorbital space in mature 
males relative to that in females: similar (state 0), much wider (state 
1).

Character 8 (CI = 0.33); shape of interorbital bone: concave 
(state 0), convex (state 1).

Character 9 (CI = 0.67); upper eye position relative to lower eye: 
lower eye advanced (state 0), both eyes at same level (state 1), upper 
eye slightly advanced (state 2).

Character 10 (CI = 1.00); lower eye position relative to maxillary: 
only posterior margin of lower eye extending beyond maxillary (state 
0), posterior margin of lower eye not extending beyond maxillary (state 
1), all of lower eye extending beyond maxillary (state 2).

Character 11 (CI = 0.40); flap of skin on ventral aspect of ocular 
side lower jaw (Fig. 3 in Khidir et al., 2004): absent (state 0), present 
only on posterior angle (state 1), present beyond posterior angle (state 
2).

Character 12 (CI = 1.00); notch in front of upper eye: present 
(state 0), absent (state 1). 

Character 13 (CI = 1.00); origin of dorsal fin relative to blind side 
nostrils (Fig. 2 in Khidir et al., 2004): behind posterior nostril (state 
0), between nostrils (state 1), above or advanced relative to anterior 

nostril (state 2).
Character 14 (CI = 1.00); lappets along opercular margin: not 

present but replaced by a continuous ribbon-like flap of skin (state 0), 
three dark lappets (state 1).

Character 15 (CI = 1.00); first one or two pectoral fin rays extend-
ed and filamentous in mature males: absent (state 0), present (state 
1).

Character 16 (CI = 1.00); dark bars on pectoral fin : absent (state 
0), present (state 1).

Character 17 (CI = 1.00); ocelli on dorsal and anal fins: absent 
(state 0); present (state 1).

Character 18 (CI = 0.50); type of scales: ctenoid (state 0), cycloid 
(state 1).

Character 19 (CI = 1.00); shape of lachrymal: elongated (state 0, 
Fig. 2b and c), triangle-like (state 1, Fig. 2a).

Character 20 (CI = 1.00); shape of subopercular process: straight 
(state 0, Fig. 3b and c), with bulbous tip (state 1, Fig. 3a). 

Character 21 (CI = 1.00); quadrate overlapping with metaptery-
goid: absent (state 0, Fig. 4b and c), present (state 1, Fig. 4a).

Character 22 (CI = 1.00); shape of gill rakers on first gill arch 
(Fig. 1 in Khidir et al., 2004): long and slender (state 0), short and 
stout (state 1), short broad and spinulate (state 2), short stout and ser-
rated (state 3).

Character 23 (CI = 1.00); number of caudal vertebrae: 24-27 
(state 0), 28-31 (state 1).

Character 24 (CI = 1.00); number of pectoral fin rays: 10-13 
(state 0), 14-18 (state 1).

Character 25 (CI = 1.00); number of lateral line scales: 40-69 
(state 0), 72-103 (state 1).

Character 26 (CI = 1.00); number of abdominal vertebrae with 
haemal parapophyses: six (state 0), five (state 1).

Character 27 (CI = 1.00); number of prolonged dorsal fin rays on 
crest of head in larvae: 0-3 (state 0), 5-11 (state 1).

Character 28 (CI = 1.00); preopercular spines in larvae: small 
(state 0), large (state 1).

Character 29 (CI = 1.00); elongated rays of left pelvic fin in lar-
vae: 0-2 (state 0), three (state 1), all six (state 2).


