Appendix 2 - List of characters used in the phylogenetic analysis. Characters were taken from Parenti, 1981; Costa, 1997; 1998; 2012a; 2012b; Ghedotti, 1998; 2000, often modified to follow the propose of Sereno (2007) proposal for character statement formulation.

Neurocranium
(1) Vomer, dorsolateral process, position related to lateral ethmoid: (0) no contact; (1) contact (Ghedotti, 1998: ch. 6, fig. 3).

(2) Mesethmoid, ossification as independent structure, development: (0) well-developed; (1) rudimentary or absent (Costa, 1997: ch. 56).

(3) Mesethmoid, position related to lateral ethmoid: (0) less than 50% anteriorly positioned; (1) more than 75% anteriorly positioned (Costa, 1998: ch. 70, fig. 9).

(4) Lateral ethmoid, medial portion, position related to parasphenoid: (0) not reaching; (1) overlapping (Costa, 1997: ch. 55).

(5) Nasal, anterior margin, shape: (0) rounded; (1) medially expanded (Parenti, 1981, fig. 22).

(6) Nasal, shape: (0) broad and rounded posteriorly; (1) narrow and forming a distinct point posteromedially (Ghedotti, 1998: ch. 1, fig 2)

(7) Frontal, anterior margin in adults, shape: (0) even or forming notch medially; (1) expanded anteriorly between nasals (Ghedotti, 1998: ch. 2, fig. 2).

(8) Frontal, margin dorsal to orbit, shape: (0) flat, not expanded dorsally; (1) expanded dorsally above orbit to accommodate eyes (Parenti, 1981).

(9) Sphenotic, lateral process, shape: (0) longer than wider; (1) wider than longer (Ghedotti, 1998: ch. 4, fig. 2).
(10) Parasphenoid, orbital region, shape: (0) nearly straight and narrow; (1) rounded and laterally expanded (Ghedotti, 1998: ch. 7, fig. 3)
(11) Parasphenoid, ascending process, relative position to prootic: (0) in contact; (1) separated (Ghedotti, 1998: ch. 8, fig. 4).

(12) Supraoccipital process, crest, shape: (0) narrow, short, or slightly elongate; (1) robust and long (Parenti, 1981, figs. 59-62).

(13) Prootic, prootic bridge, over lateral canal, shape: (0) narrow, width three times of the or more bigger than length; (1) broad, width and length approximately equal. (Ghedotti, 1998; ch. 9, fig. 4).

(14) Epiotic, posterior process in adults: (0) present; (1) absent (modified from Ghedotti, 1998; ch. 5, fig. 2).

(15) Epiotic, posterior process in adults, length related to the vertebra: (0) short, not extending beyond first vertebra; (1) long, extending beyond first vertebra (modified from Ghedotti, 1998; ch. 5, fig. 2).

(16)  Intercalar: (0) present; (1) absent (modified from Ghedotti, 1998: ch. 10, fig. 4).

(17) Intercalar, shape and relative position to pterotic: (0) small, not overlapping pterotic (1) elongate, extending  from point of the lower limb of posttemporal overlapping pterotic (modified from Ghedotti, 1998: ch. 10, fig. 4).

(18) Basioccipital, ventrolateral margin, portion at attachment of Baudelot’s ligament, shape: (0) straight; (1) ossified process (Ghedotti, 1998: ch. 11, fig. 4).

Jaws

(19) Maxilla, dorsal process, development: (0) well-developed; (1) rudimentary (Ghedotti, 1998: ch. 14, fig. 5).

(20) Maxilla, dorsal process, width relative to ventral process: (0) about equal in width or slightly wider; (1) three or more times wider; (?) species with rudimentary dorsal process (Costa, 2012a: ch.2, fig. 3).

(21) Maxilla, ventral process, orientation: (0) medial; (1) antero-ventral (1); taxa with rudimentary process (?) (Parenti, 1981, fig. 5).

(22) Maxilla, ventral process, distal tip, hook-like end: (0) absent; (1) present; (?) taxa with rudimentary process (Costa, 2012a: ch. 7, fig. 3).

(23) Maxilla, distal portion, shape: (0) continuously narrow or gradually widening; (1) abrupt widening (Costa, 1998: ch. 6, fig. 1).

(24) Maxilla, dorsal processes, related position: (0) separated; (1) contacting along dorsal midline (Ghedotti, 1998: ch. 15, fig. 5).

(25) Rostral cartilage, shape: (0) rounded; (1) transversely elongated (Costa, 1998: ch. 11, fig. 2).
(26) Premaxilla, alveolar arm, prominent anterior process: (0) absent; (1) present (Costa, 1998: ch. 13, fig. 1).

(27) Premaxilla, ascending process, development: (0) well-developed; (1) rudimentary (Ghedotti, 1998: ch. 13, fig. 5).

(28) Premaxilla, ascending process, length relative to premaxilla main axis length: (0) long, about half; (1) short, one third or less (Costa, 2012a: ch. 12, fig. 3).

(29) Premaxilla, ascending process: (0) narrow; (1) wide (Costa, 1998: ch. 18, fig. 1).

(30) Premaxilla, shape: (0) robust; (1) elongate (Costa, 1998: ch. 17, fig. 1).

(31) Premaxilla, alveolar arm, teeth: (0) absent; (1) present (Ghedotti, 2000: ch. 15, fig. 4).
(32) Premaxilla, alveolar arm, posterodorsal process, shape: (0) pointed; (1) rounded (Ghedotti, 1998: ch. 18, fig. 6).

(33) Premaxilla and dentary, teeth of outer row, shape: (0) conical; (1) tricuspidate (Costa, 2012a: ch. 21, modified from Costa, 1997: ch. 27, figs. 5, 6).

(34) Premaxilla and dentary, teeth of inner rows, shape: conical (0); flattened with pointed tip or spatulate (1); tricuspidate (2) (Costa, 2012a: ch. 22, modified from Costa, 1997: ch. 27, figs. 5, 6).
(35) Dentary, shape: (0) thin; (1) robust (Parenti, 1981, fig. 31).

(36) Dentary, ventro-posterior process, development: (0) well-developed; (1) rudimentary (Costa, 1998: ch. 20, fig. 3).

(37) Dentary, ventral portion, expansion: (0) absent; (1) present (Costa, 2012a: ch. 16, modified from Costa, 1997: ch. 26, fig. 5).

(38) Dentary, anterior portion, lateral extension: (0) absent; (1) present, bearing teeth (Ghedotti, 2000: ch. 20, fig. 5).

(39) Angulo-articular, ventral process, development relative to retro-articular: (0) well-developed, retro-articular restricted to posteroventral corner; (1) minute, retro-articular along most of ventral surface (Costa, 2012a: ch. 19, modified from Parenti, 1981, fig. 31).
(40) Angulo-articular, ventral process, height related to the angulo-articular height: (0) less than one third; (1) approximately half (Costa, 1998: ch. 22, fig. 3).

(41) Angulo-articular, coronoid process, anterior base: (0) approximately straight; (1) pronounced indentation (Costa, 1998: ch. 24, fig. 3).
(42) Angulo-articular, anterior cleft, extension: (0) extending posteriorly beyond posterior border of Meckel’s cartilage; (1) not extending posteriorly beyond posterior border of Meckel’s cartilage (Ghedotti, 1998: ch. 19, fig. 7).
Jaw suspensorium and opercular series

(43) Autopalatine, dorsal extremity, prominent antero-medial process: (0) absent; (1) present (Costa, 2012a: ch. 25, modified from Costa, 1998: ch. 29, fig. 4).

(44) Autopalatine, dorsal extremity, cartilage, shape: (0) narrow; (1) wide (Costa, 1998: ch. 31, fig. 4).
(45) Autopalatine, posterodorsal process, width: (0) same width along process; (1) expanded medially and narrow laterally; (2) broad medially and laterally (Ghedotti, 1998: ch. 17, fig. 5).

(46) Autopalatine, anterior process, width related to the main axis: (0) less than half of width; (1) approximately with same width (Ghedotti, 1998: ch. 16, fig. 5).
(47) Endopterygoid, dorsal extent: (0) projecting below infra-orbital region; (1) restricted to jaw suspensorium region (Costa, 2012a: ch. 27, modified from Costa, 1998: ch. 32, fig. 4)

(48) Sympletic, dorsal flap: (0) present; (1) absent (Costa, 2012a: ch. 30).
(49) Hyomandibula, anterior margin shape: (0) straight or slightly concave; (1) strongly convex expanded anteriorly (Ghedotti, 1998; ch. 21, fig. 8).

(50) Hyomandibula, posteroventral process: (0) absent or indistinct; (1) present and prominent (Ghedotti, 1998: ch. 22, fig. 8).

(51) Hyomandibula, posteroventral process, position related to anterior margin of preopercle: (0) parallel to margin; (1) interdigitate to margin (Ghedotti, 1998: ch. 23, fig. 8).

(52) Interopercle, dorsal margin, region anterior to area overlain medially by posterior ceratohyd: (0) with small convex flange; (1) straight, without distinct flange or concavity (modified from Ghedotti, 2000: ch. 30, fig. 6).
(53) Subopercle, dorsal process, depth related to base width: (0) approximately equal; (1) approximately two times deeper (Ghedotti, 1998: ch. 24, fig. 8).
Hyoid arch
(54) Urohyal, dorsal process, shape: (0) straight; (1) bent posteriorly (Costa, 1998: ch. 39, fig. 5).

(55) Urohyal, ventrolateral flange, position and shape: (0) perpendicular to main axis of urohyal; (1) expanded ventrally (Costa, 1998: ch. 40).

(56) Anterior ceratohyal, condyles: (0) double; (1) single (Parenti, 1981, fig. 28).

(57) Basihyal, cartilaginous portion extent relative to bony portion: (0) longer; (1) shorter (Costa, 1998: ch. 44, fig. 6).
(58) Dorsal hypohyal: (0) present; (1) absent (Parenti, 1981, fig. 28).

(59) Anterior ceratohyal, anterior process, position relative to ventral hypohyal: (0) not overlapping; (1) overlapping (Parenti, 1981, fig. 28).
(60) Branchiostegal rays, number: (0) six; (1) five; (2) four (Ghedotti, 1998: ch. 25, modified from Parenti, 1981, fig. 28).
Branchial arch
(61) First hypobranchial, anterior border, shape: (0) rounded; (1) anteriorly expanded rim (Costa, 1998: ch. 47, fig 6).
(62) Second and third hypobranchials, teeth: (0) absent; (1) present (Ghedotti, 1998: ch. 27, fig. 10)

(63) Third hypobranchial, size relative to second hypobranchial: (0) greater than one-half of second hypobranchial length; (1) less than one-half of the length of the second hypobranchial (Ghedotti, 1998: ch. 28, fig. 10).

(64) Third ceratobranchial, teeth: (0) absent; (1) present (Ghedotti, 1998: ch. 29).
(65)  Fourth ceratobranchial, teeth: (0) present; (1) absent (Costa, 1997: ch. 13, fig. 4).
(66) Fourth ceratobranchial, ventral flange projecting below anterior portion of fifth ceratobranchial: (0) absent; (1) present (Costa, 2012, modified from Costa, 1997: ch. 11, fig. 4).

(67) Fourth ceratobranchial, teeth, area: (0) extending posteriorly beyond anterior head of fourth ceratobranchial; (1) restrict to anterior head of fourth ceratobranchial (modified from Ghedotti, 1998: ch. 30).

(68) Fourth ceratobranchial, proximal portion, anteriorly directed process: (0) absent; (1) present (Costa, 1997: ch. 12, fig. 4).
(69) First branchial arch, anterior arm, number of gill rakers: (0) seven to 12; (1) 13 to 23 (Costa, 1998: ch. 53).
(70) First epibranchial, upper tip: (0) round cartilage without ossifications; (1) elongate cartilage; (2) cartilage elongate supporting well-developed tooth plate (Costa, 1997: ch. 8, fig. 2).
(71) Second epibranchial, process, development: (0) well-developed; (1) rudimentary or absent (Costa, 2012a: ch. 45, modified from Costa, 1998: ch. 55, fig 8).

(72) Interarcual cartilage: (0) present; (1) absent (Parenti, 1981, figs. 47, 48).

(73) Second pharyngobranchial, dentition: (0) multiple lines; (1) single line (Costa, 1998: ch. 1998: ch. 59, fig 8).
(74) Third pharyngobranchial and fifth ceratobranchial, teeth, expanded lobe adjacent to tooth tip: (0) absent; (1) present (Costa, 1997: ch. 10, fig. 3).

(75) Third pharyngobranchial, median teeth, size relative to adjacent teeth: (0) slightly larger; (1) distinctively larger (Costa, 1997: ch. 6, figs. 2, 3).
(76) Third and fourth pharyngobranchial toothplates, coalescence: (0) absent; (1) present (Costa, 1997: ch. 1, fig. 2).

Pectoral fin and girdle

(77) Pectoral-fin insertion, position: (0) lateral; (1) ventrolateral (Costa, 1998: ch. 74, modified from Parenti, 1981, fig. 7).

(78) Post-temporal, ventral process: (0) present; (1) absent (Parenti, 1981, fig. 7). 
(79) Supracleithrum, distal area in contact with posttemporal, shape: (0) keel-shaped process; (1) plan (Ghedotti, 2000: ch. 53, fig. 12).
(80) Cleithrum, dorsal enclosure, posterior extension, shape: (0) distinctive ventral notch; (1) straightly curved ventrally; (2) distinct anteroventrally curving hook; (3) rounded (Ghedotti, 1998: ch. 35, fig. 12).

(81) First post-cleithrum: (0) present; (1) absent (Parenti, 1981, fig. 8).

(82) First post-cleithrum, shape: (0) slender; (1) scalelike (1) (Parenti, 1981, fig. 8).

(83) Second post-cleithrum, width relate to adjacent pleural ribs: (0) similar width; (1) broad, with laminar flange wider than adjacent pleural ribs (Ghedotti, 1998: ch. 37, fig. 13).

(84) Coracoid, posteroventral portion: (0) straight with prominent, posterior point; (1) rounded, with posterior point obscured (Ghedotti, 2000: ch. 57, fig. 12).
(85) Dorsal proximal radial, conection to the scapula: (0) unfused; (1) fused with scapula (Ghedotti, 2000: ch. 56, fig. 12).
(86) Pectoral fin, number of rays: (0) between 13 and 19; (1) between 21 and 26 (modified from Ghedotti, 1998: ch. 34). 
Pelvic fin and girdle

(87) Pelvic bones, position related to pleural ribs: (0) not in contact with pleural ribs; (1) overlapping pleural ribs ventrolaterally (Ghedotti, 2000; ch. 66)
(88) Pelvic fin, placement relative to pectoral-fin base and anal-fin origin: (0) midway or closer to anal-fin origin; (1) closer to pectoral-fin base (Costa, 2012a: ch. 63, modified from Parenti, 1981: figs. 53, 54).

(89) Pelvic girdle in males, position relative to pelvic girdle in females: (0) same; (1) anterior, under pectoral girdle (modified from Ghedotti, 2000: ch. 65)

(90)  Pelvic bone, shape and width, expressed by percentage of greatest width in length: (0) triangular, slender, about 50 % (1) triangular, long and narrow, about 30 % (modified from Costa, 2012a: ch. 62, fig. 3).

(91) Pelvic bone, medial process, development: (0) welldeveloped; (1) rudimentary (Costa, 2012a: ch. 64; modified from Parenti, 1981, fig 10).

(92) Pelvic bones, males, medial processes: (0) overlap medially; (1) fused medially, forming single pelvic element; (2) separated (Ghedotti, 1998: ch. 39, fig. 14).

(93) Pelvic bone, posterior process: (0) present; (1) absent (Ghedotti, 1998: ch. 38, fig. 14).
(94) Pelvic fin, number of rays: (0) six; (1) between two and five (Parenti, 1981).

Dorsal fin

(95) Dorsal-fin origin, position relative to anal fin: (0) at vertical that passes through or slightly anterior to origin of anal fin; (1) at vertical that passes approximately through centre of anal-fin base; (2) at vertical that passes posterior to anal-fin base (Ghedotti, 1998: ch. 58, fig 22).

(96) First proximal radial, shape: (0) approximately straight and nearly as wide as adjoining posterior radials; (1) bent and wider than posterior radials (Costa, 1997: ch. 46).
(97) Proximal radials, first and second, length: (0) approximately equal in length to adjoining posterior radials; (1) longer than posterior radials, tips almost reaching vertebral centrum (Costa, 1997: ch. 45).
(98) Dorsal fin, anterior proximal radials, coalescence: absent (0); present (1) (Costa, 2012a: ch. 83, fig. 2).

Anal fin

(99) Anal fin in males: (0) unmodified, like females; (1) anterior rays shortened and unbranched; (2) rays thickened and elongated, covered by fleshy tube; (3) transformed into a gonopodium formed by rays 3 – 5 (3) (Parenti, 1981, figs. 67-70).
(100) Anal fin in males, ray length: (0) less than or equal to one third standard length; (1) some rays greater than one third standard length (Chambers, 1987).
(101) Anal fin, anterior proximal radials, extent relative to adjacent hemal spines: (0) distal; (1) proximal (1) (Costa, 2012a: ch. 86, fig. 3).

(102) Anal fin in males, anterior proximal radial, fusion to subsequent proximal radials: (0) absent; (1) present (Costa, 2012a; modified from Ghedotti, 1998: ch. 53, fig 17).

(103) Anal fin in males, proximal and middle radials associated with first six anal-fin rays, angle relative to body axis: (0) anteriorly inclined; (1) vertically inclined (Ghedotti, 1998: ch. 54, fig. 17).
(104) Anal fin in males, proximal radials associated with first seven anal-fin rays, position relative o the other proximal radials: (0) inclined vertically or anteriorly but not forming a gap between proximal radials seven and eight; (1) inclined far enough anteriorly to form a gap between proximal radials seven and eight (Ghedotti, 1998: ch. 55, fig. 17).
(105) Anal fin in males, proximal radial associated with the fifth ray, dorsal portion, lateral process: (0) absent; (1) present (modified from Ghedotti, 2000: ch. 82, fig. 16).
(106) Anal fin in males, proximal radial associated with fifth ray, ventral portion, lateral process: (0) absent; (1) present (modified from Ghedotti, 2000: ch. 83, figs. 14, 16).

(107) Anal fin in males, proximal radials associated with seventh to ninth rays, ventral portion, shape: (0) laterally compressed, with anterior and posterior flanges; (1) not laterally compressed, without anterior and posterior flanges (Ghedotti, 2000: ch. 84, fig. 14).
(108) Anal fin in males, proximal radials associated with seventh to ninth rays, ventral portion, process: (0) absent; (1) present (modified from Ghedotti, 2000: ch. 85, fig. 14).

(109) Anal fin in males, proximal radials associated with seventh to ninth rays, ventral portion, process, extension: (0) not contacting successive posterior process; (1) posterior part of each process contacting lateral process of posterior successive proximal anal-fin radial  (modified from Ghedotti, 2000: ch. 85, fig. 14).

(110) Anal fin in males, proximal radials, angle relative to body axis: (0) anteriorly inclined or vertical; (1) posteriorly inclined (Ghedotti, 2000: ch. 79, figs. 14, 16).
(111) Anal fin in males, first ray, symmetry relate to midline: (0) symmetrical; (1) offset to right or left of midline (Ghedotti, 1998: ch. 42, fig. 16, 17).

(112) Anal fin in males, second ray, length related to third ray: (0) longer than one quarter length; (1) shorter than one quarter (Ghedotti, 1998: ch. 43, fig. 17).
(113) Anal fin in females, third ray: (0) branched; (1) unbranched (Ghedotti, 1998: ch. 44, fig. 15).

(114) Anal fin in males, third ray, distal tip, shape: (0) simple, lacking bony or membranous cirri; (1) with laterally paired bony cirri at distal tip; (2) with laterally paired membranous cirri subdistally (Ghedotti, 2000: ch. 72, figs. 14, 15).

(115) Anal fin in males, fourth ray, length related to third ray: (0) approximately equal; (1) less than two thirds (Ghedotti, 1998: ch. 45, fig. 17).
(116) Anal fin in males, fifth ray, length related to third ray: (0) approximately equal; (1) between one-quarter and three-quarters; (2) less than one-quarter (Aguilera & Mirande, 2005: ch. 46, modified from Ghedotti, 1998: ch. 46, fig. 17).

(117) Anal fin in males, fifth ray, halves, symmetry: (0) symmetric; (1) asymmetric, with one halve shorter (Aguilera & Mirande, 2005: ch. 71, modified from Ghedotti, 1998: ch. 46, fig. 17).

(118) Anal fin in males, sixth ray, branching: (0) present; (1) absent (modified from Ghedotti, 2000: ch. 77, fig. 14).
(119) Anal fin in males, sixth ray, left and right halves, position related to each other: (0) laterally; (1) laterally unpaired with both sides visible laterally (Ghedotti, 1998: ch. 47, fig. 18).
(120) Anal fin in males, sixth ray, proximal quarter, segmentation: (0) absent; (1) present (Ghedotti, 1998: ch. 48, fig. 18).

(121) Anal fin in males, sixth ray, distal quarter, segmentation: (0) present; (1) absent (Ghedotti, 1998: ch. 49, fig. 18).

(122) Anal fin in males, eighth ray, distal portion, shape: (0) straight; (1) callosity (Ghedotti, 1998: ch. 50, fig. 19).

(123) Anal fin in both sexes, middle radial associated with seventh ray, size relative to posterior middle radials: (0) equal; (1) larger (Ghedotti, 1998: ch. 56, fig. 15, 17).
(124) Anal fin in males, distal radial associated with the eighth ray, size: (0) equal; (1) larger (Ghedotti, 1998: ch. 57, fig. 17).

(125) Anal fin in males, gonopodium, tip, shape: (0) straight; (1) dorsal protuberance formed by anal-fin eight (Ghedotti, 1998: ch. 51, fig. 19).
(126) Anal fin in males, ninth ray, extent along tubular gonopodium: (0) extending near the urogenital opening; (1) not reaching 75% of gonopodium (Ghedotti, 1998: ch. 52, fig. 19).

(127) Anal fin, rays, thickness relative to dorsal-fin rays: equally thickened (0); distinctively thicker (1) (Costa, 2012a, ch. 85, fig. 2).

(128) Anal fin, number of rays: (0) 12; (1) 11; (2) 10; (3) 9 (modified from Ghedotti, 1998: ch.40)
Caudal skeleton

(129) Caudal skeleton, preural vertebrae, number: (0) 4 – 5; (1) 6 (Costa, 2012b: ch. 13, fig. 2).

(130) Preural vertebra 2, neural spine, sub-basal region, deep constriction: (0) absent; (1) present (Costa, 2012b: ch. 15, fig. 1).

(131) Preural vertebra 2, hemal spine, sub-basal region, deep constriction: (0) absent; (1) present (Costa, 2012b: ch. 14, fig. 2, modified from Costa, 1998: character 92).
(132) Epural, core part, extent and position: (0) long, at same axis of whole bone; (1) short, restricted to dorsal portion of bone, posteriorly placed (Costa, 2012b: ch. 16, fig. 2).

(133) Parhypural, proximal part, relative position to preural centrum 1: (0) overlapped; (2) not overlapped (Costa, 2012b: ch. 12, figs. 2, 3, modified from Costa, 1998a: ch. 91).

(134) Upper and lower hypural plates, degree of fusion: (0) unfused; (1) partially fused (anterior portion unfused, posterior portion fused); (2) completely fused (Costa, 2012b: ch. 8, figs. 1-3, modified from Costa, 1998a: ch. 88)
(135) Radial caudal cartilages, number: (0) one or two; (1) three (Costa, 2012b: ch. 11, fig. 2).

(136) Accessory cartilage between distal neural spines of preural vertebrae three and four, size relative to adjacent distal neural spines: (0) approximately as wide as adjacent distal neural spines; (1) wider than adjacent distal neural spines (Ghedotti, 2000: ch. 89, fig 17).

Verdebrae and ribs

(137) First vertebra, neural arch, base, contact with exoccipitals: (0) absent; (1) present (Parenti, 1981, figs. 58-62).

(138) First vertebra, parapophyses, length relate to width of vertebral centrum: (0) approximately same size; (1) approximately half of the width of vertebral centrum; (2) vestigial (Parenti, 1981)

(139)  Trunk vertebrae, parapophyses length relate to width of vertebral centrum: (0) smaller; (1) larger (Parenti, 1981).
(140) First hemal arch, shape related to more posterior hemal arches: (0) similar; (1) notably wider (Parenti, 1981).
(141) Caudal vertebrae, prezygapophysis hemal, development: (0) rudimentary; (1) well-developed (Costa, 2012a: ch. 66; Costa 2012b, fig. 2).

(142) Vertebrae, number: (0) less than 35; (1) more than 45 (Ghedotti, 1998: ch. 31).
(143) Caudal vertebrae, number: (0) less than 26; (1) greater than 45 (Ghedotti, 1998: ch. 32).
Infraorbital series

(144) Lacrymal, anterior portion, medial process: (0) long and narrow, more anteriorly directed; (1) short and broad, more medially directed (Ghedotti, 2000: ch. 25, fig. 4).

(145) Lacrymal, posterior border, posterodorsal process: (0) present; (1) absent (modified from Ghedotti, 1998: ch. 20, fig. 6)
(146) Lacrymal, posterior border, posterodorsal process, depth related to base width (0) approximately equal; (1) approximately two times deeper (modified from Ghedotti, 1998: ch. 20, fig. 6).

(147) Lacrymal, posterior border, shape: (0) broad, forming continuous bony shelf between orbit and lacrymal canal; (1) narrow, lacrymal canal close to orbit (modified from Ghedotti, 2000: ch. 26, fig. 4)

(148) Dermosphenotic, shape: (0) elongate; (1) short (modified from Costa, 1998, fig. 13, modified from Parenti 1981).

Lateralis system

(149) Supraorbital canal, anterior portion, extension over nasal bone: (0) reaching the anterior portion of nasal bone; (1) reaching medial portion of  nasal bone (Costa, 1998: ch. 99, modified from Parenti, 1981, figs. 13, 14).
(150) Lacrymal canal: (0) closed, forming four pores; (1) open, exposing three neuromasts (Ghedotti, 2000: ch. 91).
(151) Supraorbital canal, anteriormost pore: (0) single; (1) composed by two or three smaller pores (Ghedotti, 1998: ch. 61, fig. 21).
(152) Madibular canal, posteriormost pore (pore W): (0) present; (1) absent (Ghedotti & Weitzman, 1995, fig 3).

General morphology of the head
(153) Mouth, position: (0) superior; (1) terminal (Parenti, 1981, fig. 14).

(154) Anterior naris, shape: (0) nontubular; (1) tubular (Ghedotti, 1998: ch. 66, fig. 21).

(155) Preorbital squamation, over lacrymal: (0) absent; (1) present (Ghedotti, 2000: ch. 97)

(156) Branchiostegal and opercular membranes, attachment: (0) branchiostegal membrane separate from opercular membrane; (1) branchiostegal and opercular membranes united (Parenti, 1981: ch. 102, figs. 13, 14).

(157) Eyes, pupils, shape: (0) rounded; (1) pupils divided into upper and lower portion by iris extension and dark corneal band (Ghedotti, 1998: ch. 65, fig. 22).
External morphology

(158) Anterior abdominal scales, number of radii (0) four to six; (1) 12 to 16; (3) 20 to 25 (Costa, 1998: ch. 105).

(159) Urogenital opening in females, position related to body axis: (0) parallel; (1) laterally positioned (Ghedotti & Weitzman, 1996, fig. 2).
(160) Space between posterior portion of urogenital opening and anterior portion of anal-fin base, shape: (0) straight; (1) swelling (Ghedotti & Weitzman, 1996, fig. 2).
(161) Urogenital opening in males, position related to body axis: (0) parallel; (1) laterally positioned (Ghedotti, 1998: ch. 68, modified from Garman 1895, pl. VII).

Reproductive mode

(162) Viviparity: (0) absent; (1) present (Ghedotti, 1998: ch. 70).

Colour patterns
(163) Colour pattern in fixed individuals, flank, midlateral stripe: (0) absent, (1) present (modified from Ghedotti, 1998: ch. 62, fig. 22).
(164) Colour pattern in fixed individuals, flank, midlateral stripe: (0) continuous and composed of black or brown chromatophores; (1) broken intodiscrete blotches and composed of black or brown chromatophores; (2) mostly continuous, and composed of a light area lacking black or brown chromatophores (modified from Ghedotti, 1998: ch. 62, fig. 22).

(165) Colour pattern in fixed individuals, flank, series of dorsolateral blotches composed of black or brown chromatophores: (0) absent; (1) present (Ghedotti, 1998: ch. 63, fig. 22).

(166) Colour pattern in fixed individuals, caudal peduncle, series of three or more narrow lines not associated with distinct midlateral stripe on caudal peduncle: (0) absent; (1) (modified from Ghedotti, 1998: ch. 64, fig. 22).

(167) Colour pattern in fixed individuals, caudal peduncle, series of three or more narrow lines not associated with distinct midlateral stripe on caudal peduncle: (0) continuous forming narrow lines; (2) composed of short, dash-shaped markings (modified from Ghedotti, 1998: ch. 64, fig. 22).

