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Appendix S1. List of morphological characters and states coded for the phylogeny of Tricorythodes. The discrete characters 24-26, 28-30 and 32-54 were proposed by Molineri (2002, 2006), 31 was proposed by Wiersema & McCafferty (2000). The continuous (0-23) and discrete (27 and 55) characters are used here for the first time.

Continuous characters

Ratio length fore tibia/fore femur (Male).

Ratio length fore tarsi/fore tibia (Male).

Ratio length metafemur/(metatibia plus metatarsus)  (Male).

Ratio length metatibia/metafemur (Male).

Ratio length metatarsus/metatibia  (Male).

Ratio length first segment/second segment of forceps.

Ratio length penes furrow/total length.

Anteromedian emargination of labrum, maximum length (Nymph).

Paraglossa and glossa, ratio length  (Nymph).

Submenton, number of latero-marginal setae  (Nymph).

Maxilla ratio total length / length of stipes (from base of stipes to base of palp) (Nymph).

Maxilla, number of setae at base of the inner margin of galea (Nymph).

Ratio foreleg length/ maximum width (Nymph).

Ratio dorsal length from base of fore femur to transverse row of spines (measured on anterior margin)/total length of fore femur (Nymph).

Ratio length fore femur/fore tibia (Nymph).

Ratio length fore tibia/fore tarsus (Nymph).

Ratio length fore femur/fore tibia+tarsus (Nymph).

Ratio hindfemur length / maximum width (Nymph).

Ratio length hindfemur/hindtibia (Nymph).

Ratio length hindfemur/hind tibia+tarsus (Nymph).

Ratio length fore femur/hind femur (Nymph).

Ratio fore femur length /fore femur maximum width (Nymph).

Tarsal claw (fore) number of marginal denticles (Nymph).

Discrete characters

24
Size of male compound eyes: (0) small as female, (1) large.

25
Hind wings (or wingpads): (0) present, (1) absent.

26
Sexual dimorphism in forewing shape: (0) absent, (1) present.


27 
Male, configuration of CuP and A: (0) CuP not curved sharply towards A, (1) CuP strongly curved towards A, (2) CuP extremely reduced, much shorter than A, or absent.

28
Base of vein ICu1: (0) fused to CuA, (1) fused to CuP or A (if CuP reduced or absent), (2) free.

29
Membranous filaments of mesoscutellum: (0) absent or short, (1) long and slender (reaching abdominal segment II).

30
Fusion of anterior (aps) and posterior parapsidal sutures (pps): (0) aps fused with transverse interscutal suture tis, (1) aps fused with pps.

31
Male tarsal segmentation: (0) 5-segmented, (1) 4-segmented.

32
Basal swelling on second segment of forceps: (0) absent, (1) present.

33
Forceps: (0) two-segmented, (1) three-segmented.

34
Form of penes: (0) plate-like, (1) pyramidal narrowing slightly on apical 1/3, (2) narrowing abruptly on apical 1/2 or 2/3, (3)  "australis"-type Y.

35
Median lobes of penes: (0) present, (1) reduced, (2) absent.

36
Male gonopore: (0) associated with a sclerotized acute spine, (1) without spines.

37
Female cerci: (0) similar to or longer than forewings, (1) shorter than wings.

38
 Tubercles on head: (0) absent, (1) present.

39
Maxillary palp (number of segments): (0) 3 segments, sometimes with an apical seta, (1) 2 segments and apical seta, (2) 1 segment and apical seta palp (3) absent.

40
Maxillae: (0) row of thick setae and dentisetae on inner apical margin directed medially, >10, (1) directed apicomedially, <8.

41
Maxillae, form: (0) galea-lacinia with a similar width along its length, gradually getting thinner toward the canines, (1) apex expanded.

42
Tubercle on pronotum: (0) absent, (1) present.

43
Projections on anterolateral corners of pronotum: (0) large rounded tongue-like, (1) absent or small, (2) large acute spine like.

44
Tubercle on mesonotum: (0) absent, (1) present median, (2) present posterior.

45
Tarsal claw (submarginal denticles, near apex): (0) absent, (1) 1 pair (symmetric), (2) 3 or more denticles distributed in two asymmetrical row (minimo1+2), (4) 1 denticle (asymmetric).

46
Tubercles on abdomen: (0) absent, (1) present, (2) undulate.

47
Abdominal segments laterally expanded (flanges): (0) none expanded, (1) on segments III-VI, (2) on III-VII, (3) on III-VIII.

48
Abdominal terga I-V: (0) hind margin smooth, (1) serrated, or with spines or spicules.

49
Posterolateral spines on abdominal segments: (0) absent, (1) present on segment VII, (2) on VII-VIII, (3) on VII-IX, (4) on VIII, (5) on VI-IX, (6) on II-IX

50
Gill II number of lamella: (0) 3 or more, (1) 2, (2) 1.

51
Gills III and V, number of lamella: (0) 4 or more, (1) 3.

52
Gills 3 - 5, basal flap of dorsal lamellae: (0) absent, (1) present.

53
Gills 3 (to 5), dorsal extension of ventral most lamellae: (0) absent, (1) slightly projected (insinuated as a curvature of the lamella), (2) strongly marked.

54
Gill VI, number of lamella: (0) 4 or more, (1) 3, (2) 2, (3) 1.


55
Pigments on operculate gill: (0) homogeneous, (1) heterogeneous (completely covered with small irregular marks).

Matrix ready to run in TNT:

nstates cont ; 

xread

'Tricorythodes' 56 48

&[continuous]

Lecuador ? ? ? ? ? ? ? 1.045 1.013 34.000-37.000 1.698 4.000 1.900 0.505 0.888 2.229 0.613 2.267 0.850 2.963 0.636 0.699 0.833 4.000

Lcornutus 3.425 0.372 0.691 1.125 0.286 0.606-0.654 0.325 1.197 1.047 55.000-60.000 1.902 10.000-11.000 1.800 0.556 0.871 2.138 0.593 2.357 0.990 2.393 0.695 0.818 1.071 7.000

Hbaritu 2.460 0.258 0.813 1.011 0.216 0.980-1.273 0.250-0.333 1.154-1.273 1.045-1.061 24.000-35.000 2.280-2.391 11.000-17.000 2.410-2.485 0.695-0.723 1.033-1.111 1.800-1.978 0.686-0.714 2.558-2.659 0.970-1.080 2.452-2.780 0.713-0.759 0.696-0.727 0.750-0.767 0.000

Hyanahuicsa 1.900 0.284 0.805 1.014 0.225 1.000 0.267 1.220 1.000 16.000-18.000 2.455 9.000 2.520 0.698 1.068 1.903 0.700 2.697 1.020 2.806 0.754 0.708 0.758 0.000

Hmithras 2.230 0.309 0.748 1.048 0.276 0.833-0.946 0.318-0.339 0.852-1.246 1.000-1.051 15.000 2.203-2.550 9.000-15.000 2.455 0.796 1.080 1.786 0.692 2.808 1.000 2.607 0.723 0.740 0.846 0.000

Haquilo ? ? ? ? ? 0.800-0.893 0.323-0.351 1.175-1.220 1.029-1.056 14.000-30.000 2.286-2.458 13.000-14.000 2.516-2.788 0.606-0.782 1.076-1.114 1.750-2.200 0.708-0.740 2.778-2.889 0.980-1.030 2.488-2.600 0.699-0.722 0.708-0.710 0.722-0.733 0.000

Maustralis 1.107-1.529 0.423-0.518 0.725-0.744 0.937-0.949 0.433-0.453 0.727-0.961 0.157-0.215 1.250 0.979 30.000-35.000 2.728 9.000-10.000 2.192-2.217 0.456-0.608 1.075 1.432 0.633 2.509 1.030 1.811 0.663 0.826 0.945 10.000

Linanis 3.214 0.222 0.696 1.125 0.278 0.623 0.225 1.450-1.545 0.976-0.982 35.000-50.000 2.361-2.385 11.000-12.000 2.937-3.207 0.645-0.766 1.120-1.143 1.750-1.886 0.727-0.732 3.529-3.886 0.910-0.940 2.352-2.778 0.663-0.667 0.706-0.775 0.853-0.914 8.000-9.000

Texplicatus ? ? ? ? ? ? 0.230 ? ? ? 2.070 4.000 2.260 0.610 1.070 1.460 ? ? ? ? ? ? ? 10.000-14.000

Tcondylus ? ? ? ? ? 0.640 0.390 ? ? ? ? ? 1.720-1.730 0.470-0.520 1.180-1.240 1.420-1.470 ? 2.170 1.650 1.440 ? 1.460 0.860 0.000

Tnicholsae ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Tnuminuh ? ? 0.893 0.700 0.600 0.960 0.286 1.034 1.014 21.000-25.000 1.820-1.875 4.000 1.526 0.259 1.000 1.450 0.592 1.875 1.360 1.528 0.824 0.773 0.950 10.000

Tsantarita 1.848 0.388 1.054 0.638 0.486 1.428 ? 1.026 1.013 28.000-32.000 1.697 1.000 1.313-1.351 0.180-0.190 1.235 1.457 0.733 1.800 1.450 ? ? 0.778 1.070 0.000

Tzunigae 2.130 0.469 0.944 0.706 0.500 1.053 0.227 ? 1.000 17.000-19.000 1.735 1.000 1.537 0.217 1.186 1.346 0.680 2.059 1.440 1.431 0.847 0.790 1.059 4.000

Hdimorphus ? ? ? ? ? ? ? 1.022 1.000 24.000-26.000 1.714 4.000 1.833-1.944 0.457-0.545 1.038-1.050 1.325-1.515 0.591-0.633 2.182 1.040 1.769 0.667 0.875 0.982 8.000-10.000

Hmirus ? ? ? ? ? ? ? 1.034-1.053 0.954-1.000 21.000-28.000 1.850-1.897 4.000 1.880-2.000 0.436-0.500 1.086-1.253 1.210-1.296 0.613-0.686 2.157-2.238 1.130-1.310 1.500-1.596 0.696-0.786 0.809-0.855 0.905-0.980 9.000-10.000

Tarequita 2.516 0.577 0.804 0.838 0.484 0.771 0.250 1.053-1.097 1.000 24.000-28.000 2.036-2.040 6.000-7.000 2.083-2.474 0.467-0.479 1.146-1.229 1.173-1.281 0.644-0.664 2.459-2.786 1.170-1.180 1.375-1.562 0.684-0.713 0.803-0.824 0.905-0.973 11.000-12.000

Tbarbus ? ? ? ? ? ? ? 1.577 1.016 30.000-33.000 2.222 8.000 2.985 0.640 1.176 1.417 0.690 4.079 1.110 2.222 0.763 0.645 0.881 0.000

Tbullus 1.600-1.760 0.523-0.725 0.738-0.789 0.867-0.935 0.448-0.461 1.089 0.069 1.111-1.143 1.047-1.052 26.000-37.000 2.000 4.000-5.000 2.704-3.074 0.370-0.398 1.137-1.217 1.304-1.404 0.664-0.689 3.143-3.182 1.154-1.205 1.521-1.717 0.727-0.729 0.788-0.829 0.818-0.964 8.000-10.000

Taffbullus ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Tchalaza ? ? ? ? ? 0.946 0.139 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 13.000-14.000

Tdiasae ? ? ? ? ? 1.209 0.180 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 10.000-11.000

Tfaeculopsis 2.058 0.387 0.730-0.757 0.960-1.012 0.353-0.375 0.977-1.214 0.145 1.012-1.042 1.017 37.000-38.000 2.171-2.443 4.000-5.000 2.905 0.369 1.000 1.544 0.607 3.454-3.460 0.920-0.960 2.257-2.402 0.652-0.667 1.246 0.954 9.000-10.000

Tcristatus ? ? ? ? ? ? ? 1.061 1.000 25.000 1.977 5.000 3.667 0.511 1.035 1.491 0.620 3.960 1.000 1.737 0.635 1.125 0.960 11.000

Tcapuccinorum ? ? ? ? ? 0.714 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Tcaunapi ? ? ? ? ? 1.042 ? 1.050 1.098 18.000-20.000 1.854-1.913 3.000 2.105-2.353 0.583 1.091 1.310 0.619 2.600 1.000 1.548 0.607 0.923 1.020 7.000

Tcubensis ? ? 0.920 0.783 0.389 0.556-0.574 0.114 1.049-1.054 0.980-1.013 23.000-27.000 1.902-2.170 3.000-4.000 2.072-2.111 0.442-0.465 1.049-1.056 1.670-1.783 0.660-0.672 2.294-2.391 1.090-1.160 2.100-2.160 0.741-0.791 0.782-0.810 0.880-0.902 10.000-11.000

Tgrallator ? ? ? 1.033 0.400 1.440 ? 1.111 1.000 40.000-45.000 2.230 6.000 6.053 0.478 0.983 1.800 0.632 6.833 0.850 2.340 0.594 1.070 1.056 11.000

Thiemalis 2.645 0.378 0.837 0.854 0.400 1.059 0.238 1.304 1.023 20.000-22.000 ? 3.000 2.607 0.575-0.592 1.237 1.311 0.702 3.400 1.150 1.935 0.755 0.716 0.933 6.000-7.000

Tmirca 2.000 ? 0.779 0.876 0.465 0.807 0.316 1.178 0.974 18.000-19.000 2.046 5.000 2.837 0.516 1.220 1.163 0.656 3.619 1.250 1.355 0.717 1.246 1.024 8.000

Tmolinerii ? ? ? ? ? ? ? 1.314 1.021 22.000-25.000 2.042-2.130 5.000 2.148-2.222 0.700-0.724 1.094-1.176 1.417-1.432 0.644-0.690 3.127 1.230 2.000 0.819 0.674 0.982 0.000

Tmontanus ? ? 0.898 0.826 0.347 0.750-0.782 0.129 1.062-1.125 1.000-1.047 30.000-35.000 1.909-2.080 5.000-6.000 2.073-2.275 0.530-0.541 1.040-1.060 1.745-1.755 0.659-0.674 2.511-2.600 1.010-1.026 2.383-2.480 0.711-0.731 0.752-0.780 0.890-0.911 5.000

Tocellus ? ? 0.733 1.027 0.329 1.833 0.353 ? ? ? 2.200 ? 2.640 0.667 1.031 1.524 0.623 ? ? ? ? ? ? 0.000

Tpopayanicus 2.444-2.857 0.785-0.917 1.000-1.046 0.661-0.672 0.444-0.488 0.759-0.926 0.191-0.259 1.077-1.091 0.986-1.000 12.000-18.000 1.780-1.849 3.000 1.800-1.964 0.550-0.630 1.222-1.256 1.250-1.344 0.679-0.720 2.364-2.767 1.380-1.440 1.559-1.714 0.851-0.879 0.692-0.719 0.903-0.943 2.000-3.000

Tquizeri 1.862 ? 0.831 0.861 0.397 1.000 0.169 1.134-1.190 1.010-1.012 22.000-35.000 2.262-2.298 4.000-5.000 2.920-3.750 0.489-0.548 1.221-1.304 1.273-1.375 0.707-0.730 3.846-4.600 1.020-1.100 1.721-1.968 0.679-0.709 0.730-0.783 0.960-0.966 3.000-6.000

Tsallesi ? ? ? ? ? ? ? ? ? ? ? ? 3.654 0.368 1.105 1.593 0.679 4.115 1.070 1.786 0.686 1.126 1.000 11.000

Tsierramaestrae ? ? 0.935 0.776 0.378 1.050-1.216 0.125 1.043 1.000 22.000-24.000 2.026 2.000-3.000 2.184 0.337 0.922 1.915 0.606 2.340 1.130 2.073 0.760 0.865 0.930 8.000-9.000

Ttrifasciatus 2.850-3.000 0.442-0.474 0.950-0.955 0.673-0.684 0.538-0.555 0.854-0.872 0.185-0.189 1.059 1.007 9.000 1.765 2.000 1.731-1.762 0.473-0.511 1.370 1.200 0.747 2.085 1.440 1.360 0.830 1.324 0.894 6.000

Tuniandinus ? ? ? ? ? 1.297 ? ? ? ? ? ? 3.000 0.644 ? ? ? ? ? ? ? ? ? ?

Tyura 2.065-2.553 0.474-0.517 0.716-0.769 0.933-0.965 0.393-0.446 0.930-1.134 0.217 1.100 1.042 20.000-21.000 2.103 5.000 2.609 0.433 1.091 1.571 0.667 3.261 1.030 2.086 0.694 0.800 1.000 3.000

Tcuriosus ? ? ? ? ? ? ? ? 1.000 22.000 1.711 1.000 1.771 0.376 1.269 1.155 0.680 2.184 1.530 1.250 0.849 1.259 0.980 4.000

Tundatus ? ? ? ? ? ? ? 1.050 1.000 25.000-27.000 1.915 4.000 3.560 0.562 1.023 1.642 0.636 4.200 1.040 1.906 0.682 1.180 1.000 9.000

Tsacculobranchis ? ? ? ? ? ? ? 1.000 1.000 25.000-26.000 2.000 4.000-5.000 2.000 0.375 1.021 1.960 0.676 2.231 1.210 2.182 0.830 1.210 0.923 9.000

Epiph_Tolima ? ? ? ? ? ? ? 1.065-1.074 0.987-1.022 24.000-27.000 1.930-1.938 4.000-5.000 2.846-2.913 0.537-0.581 1.072-1.117 1.327-1.333 0.612-0.638 3.435-3.520 1.110-1.160 1.447-1.549 0.677-0.687 1.179-1.189 1.000-1.040 7.000-9.000

Cabecar_serratus ? ? ? ? ? ? ? 1.030 1.000 20.000-22.000 1.727 4.000 1.743 0.246 1.109 1.528 0.670 2.229 1.420 1.618 0.876 1.279 1.000 6.000

Cabecar_Caldas 1.862 0.537 0.947 0.704 0.500 1.064 0.224 1.020 1.000 17.000-18.000 1.850 4.000 1.890 0.300 1.180 1.500 0.710 2.410 1.410 1.590 0.870 1.230 1.040 5.000

T_spSandona ? ? ? ? ? ? ? 1.140 1.020 26.000-28.000 1.890 6.000 3.230 0.620 1.090 1.670 0.680 3.670 0.990 2.220 0.680 0.830 0.940 7.000-8.000

Loricyphes     ? ? ? ? ? ? ? ? 1.040 47.000-50.000 1.800 4.000-5.000 5.000 ? 1.000 1.730 0.630 5.000-5.380 0.940-0.960 1.960-2.430 0.630-0.680 1.110 0.900 12.000-14.000

&[numeric]

Lecuador      00010101015000001111100113010000

Lcornutus     00010101015000101111130213000000

Hbaritu       00010001000000000000020100001200

Hyanahuicsa   00010001000000000000020100001200

Hmithras      00010001000000000000020100001200

Haquilo       00010001000000000000020100001200

Maustralis    01121010014211010001020103011110

Linanis       11012100000010020000020000111210

Texplicatus   01-0101011021?011101000?0 ?0????0

Tcondylus     011??01011001?101100040?0 ?0????0

Tnicholsae    01------------021101011303111011

Tnuminuh      0112101011221-021101000303111011

Tsantarita       01121010112211021101031303211011

Tzunigae      0112101011021-0111010[13]0303011011

Hdimorphus    11101010110110011101010303011210

Hmirus        11101010110110011101010303011210

Tarequita       01101010110111001101010203011211

Tbarbus       01------------001100010101011210

Tbullus       01121010111211121111100203111110

Taffbullus    01121010111211121111100203111110

Tchalaza      0112101011121-12111100020211111?

Tdiasae       0112101011001-02110100010221111?

Tfaeculopsis  011210101112110211010[12]0203111110

Tcristatus    01------------121111100203111111

Tcapuccinorum 01111010112211-----------------?

Tcaunapi      011[12]10101122110[12]1101020103011110  

Tcubensis     01101010110211001101010103111130

Tgrallator    01??????11221?01110102010211112?

Thiemalis     01111010113211011101010202011210

Tmirca        01101010110111011101010203011211

Tmolinerii     01------------011100010102011210

Tmontanus     0110101011021-011101010103011120

Tocellus      01-2101011001-011100010101011-10

Tpopayanicus        01111010110111011101020202011110

Tquizeri      01111010113211011101010202011210

Tsallesi      01------------001102010203011211

Tsierramaestrae      0111101011221-00110102040301113?

Ttrifasciatus 01121010110111021101020303011010

Tuniandinus   01111010110211011101010203011210

Tyura         011110101101110[12]1101010202011110

Tcuriosus      01------------021101030303111011

Tundatus  011---10110110001102232303011111

Tsacculobranchis    01??????11221?00110101040301113?

Epiph_Tolima  01------------001102202303011111

Cabecar_serratus       01101010110111001102212303011111

Cabecar_Caldas   01????????????0[01]11022[123]2303011111

T_spSandona        01????????????021101010202011110

Loricyphes            01????????121?131011[12]01206110020

; 

proc/;
