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Figure 12. Larval legs.  A - D, metalegs (dorsal).  A, Tricorythodes melanobranchus [K].
B, Tricorythodes serratus [scale bar E].  C, Leptohyphes zalope [J]. D, Tricorythodes 
dolani [H].   E - F, metatibia (dorsal).  E, Allenhyphes vescus [I]. F, Traverhyphes 
edmundsi [D].  G - I, protibia (dorsal). G, Allenhyphes vescus [I]. H, Tricorythodes 
albilineatus [B]. I, Tricorythodes kirki, distal end protibia [A]. J - K, metatarsi (dorsal).  
J, Leptohyphes apache [G]. K, Leptohyphes plaumani [C]. L, Leptohyphes cornutus, 
mesotibia (dorsal) [F]. Scale bars (mm):  A, C, D, G, I, K = 0.1; B = 0.3; E = 0.4; 
F, H, J = 0.2.
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Figure 13. Features of larval legs, claws and abdomen. A-B, metatarsus (ventrolateral). 
A, Tricorythodes kirki [scale bar F].  B, Tricorythosis undatus [I].  C-F, proclaws. C, 
Leptohyphes lestes (ventrolateral) [E].  D, Yaurina mota (lateral) [B]. E, Haplohyphes 
aquilonus (ventral) [G].  F, Tricorythodes fictus (ventrolateral) [E].  G-J, abdomen.  G, 
Tricorythodes dolani, abdominal tergites 3-9 (dorsal) [C]. H, Leptohyphes zalope, tergites 
7-8 (dorsal) [A]. I, Haplohyphes furtiva, sternites 7-9 (ventral) [D]. J, Drunella lata, 
abdominal sternites 4-9 (dorsal) [H]. plp = posterolateral projections; slms = sublateral 
marginal setae. Scale bars (mm): A = 0.35; B, E, G, I = 0.1; C, H = 0.5; D = 1.0mm; 
F = 0.2.
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Figure 14. Characterisitcs of larval abdomens. A, Tricorythopsis undulatus, abdominal 
sternites 8-9 (ventral) [E]. B, Tricorythodes notatus, abdominal sternites 7-9 (ventral) [D].
C, Tricorythodes fictus, abdominal tergites 6-9 (dorsal) [C]. D, Tricorythodes notatus, 
abdominal tergites 1-9 (dorsal) [H]. E, Tricorythodes undatus, median caudal filament 
[G]. F, Tricorythopsis undulatus, right cercus [A]. G, Haplohyphes furtiva, abdominal 
tergites 1-7 (dorsal) [F].  H-I, abdominal gill 2 (dorsal). H, Tricorythodes serratus [B]. 
I, Allenhyphes vescus [I]. plp = posterolateral projections. Scale bars (mm): A, C, D, F, 
H = 0.5; B = 0.3; E, G = 0.25;  I = 0.2.
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Figure 15. Characteristics of abdominal gills.  A, Tricorythus reticulatus, abdominal 
tergites 2-8 (dorsal) [scale bar A].  B, Ephemerellina barnardi, abdominal tergites 2-7 
(dorsal) [C].  C-H, abdominal gill 2. C, Tricorythodes fictus (dorsal) [D].  D, 
Traverhyphes edmundsi (dorsal) [E].  E, Tricorythodes explicatus (dorsal) [D].  
F, Tricorythus reticulatus (ventral) [B]. G, Leptohyphes apache (ventral) [C]. 
H, Tricorythodes explicatus (ventral) [D].  vlp = ventrolateral projection. Scale bars 
(mm): A = 1.0; B, D = 0.3; C, E = 0.5; F = 0.2.
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Figure 16. Abdominal gills. A, Leptohyphodes inanis, abdominal gill 2 (ventral) 
[scale bar C]. B - C, abdominal gill 3 (dorsal). B, Leptohyphes zalope [B]. C, 
Tricorythodes explicatus [B]. D - E, abdominal gill 2 (ventral). D, Amanahyphes 
saguassu [A]. E, Tricorythodes bullus [C]. F, Ephemerella excrucians, abdominal gill 3 
(ventral) [B]. G, Coryphorus aquilus, abdominal gill 4 (ventral) [E]. H, Tricorythodes 
explicatus, abdominal gill 6 [F]. I, Leptohyphes apache, abdominal gill 6 [D].  bf = 
basal flap; dp = dorsal projection.  Scale bars (mm): A - F = 0.5 mm; G - I = 0.2mm.
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Figure 17.  The preferred cladogram resulting from the cladistic analysis of the data.  
This cladogram includes all outgroup and ingroup species used in the analysis, and is the 
basis for the cladogram given in Figure 8. 
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Figure 18. Bremer support, bootstrap, and jackknife values for selected nodes.  Bremer 
support values are given above nodes.  Only bootstrap (left) and jackknife (right) values 
greater than 50% are reported.

Amanahyphes 

Dicercomyzon costale

Tricorythus reticulatus
Tricorythidae

Coryphorus aquilus Coryphoridae

Tricorythodes

Leptohyphodes

Haplohyphes 

Vacupernius

Tricorythopsis

 (Asioplax)

 (Tricorythodes)

5

34

Leptohyphes 2

34

4

2

2

2

2

2

2

4

2

2

9

2

Allenhyphes 

Lumahyphes 

Yaurina 

Traverhyphes 

3

8

21

2

Family
Leptohyphidae

70

99

96

96

62 58

94

92

98

64



278

G

F

Figure 19. Features of maxillary palps, femora setae, gills, claw, and forewing.  A - E, 
maxillary palp (dorsolateral). A, Traverhyphes nanus [scale bar A]. B, Yaurina mota [C]. 
C, Vacupernius packeri [G]. D, Allenhyphes flinti [C]. E, Traverhyphes edmundsi [E]. 
F-G, femoral spines. F, Lumahyphes sp. [D].  G, Vacupernius packeri [D]. H, 
Tricorythodes (Asioplax) melanobranchus, larva, proclaw [F].I, Haplohyphes aquilonius,
operculate gill (dorsal) [H]. J, Leptohyphes zalope, male imago, forewing [B].  
Abbreviations of veins:  C = costa; Sc = subcosta; R1 = radius 1; RS = radial sector; 
MA1 = medius anterior 1; MA2 = medius anterior 2; MP1 = medius posterior 1; 
iMP = intercalar medius posterior; MP2 = medius posterior 2; CuA = cubitus
anterior; iCu1 = cubital intercalary 1; iCu2 = cubital intercalary 2; CuP = cubitus posterior.
A = anal.  Scale bars (mm):  A, C, E, G = 0.05; B = 2.00; D = 0.50; F = 0.10; H = 0.30.
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Figure 20.  Characterisitcs of larval mouthparts of Leptohyphes (ventral). A, labrum [A]. 
B, labium [B].  C, hypopharynx [D]. D, left mandible [C]. E, right mandible [D]. 
Scale bars (mm):  A = 0.15; B = 0.20; C, D = 0.10.
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Figure 21. Larval legs (dorsal).  A - E, prolegs. A, Leptohyphes alleni [scale bar G]. 
B, L. apache [C]. C, L. mandibulus [A]. D, L. murdochi [D]. E, L. musseri [B]. F - G,
metalegs. F, L. alleni [f]. G, L. apache [E]. Scale bars (mm): A, B, D, E = 0.4; C, F, 
G = 0.05.
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Figure 22. Larval metalegs and claws.  A - C, metaleg (dorsal). A, Leptohyphes ferruginus, 
[A].  B, L. murdochi [E]. C, L. musseri [C].  D - G, metaclaw (ventrolateral).  D, L. alleni
[F]. E, L. apache [B]. F, L. ferruginus [D]. G, L. mandibulus [B].  Scale bars (mm): A, 
C, E = 0.5; B, F = 0.1; D = 0.05.
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Figure 23. Larval mouthparts, legs, and claw.  A - B, Allenhyphes vescus. A, labium 
(dorsal) [E]. B, maxilla (dorsolateral) [F]. C - D, larva, proleg (dorsal). C, Tricorythodes 
(Tricorythodes) fictus [C]. D, T. (T.) cobbi [C].  E, T. (T.) primus, larva, claw 
(ventrolateral) [D]. F - G, Tricorythodes (Asioplax) isabelia.  F, labium (left ventral: 
right dorsal) [B]. G, maxilla [A].  Scale bars (mm):  A, E = 0.20; B = 0.15; C = 0.60 mm; 
D = 0.05; , F = 0.1 mm.
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Figure 24. Features of Tricorythodes mouthparts and Leptohyphes larvae and adults.
A - B, Tricorythodes (Asioplax) isabelia, larva.  A, right mandible [A]. B, left mandible
[A].  C - D, Leptohyphes apache, larva. C, head and prothorax [D]. D, abdominal
tergites 7-10 [B]. E, L. brevissimus, female imago forewing [C].Scale bar (mm): 
A = 0.35; B, D = 0.05; C = 0.02.
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Figure 25.  Characters of the adult and larval stages of Leptohyphes ferruginus.  A, 
female subimago, forewing [scale bar A]. B, head and thorax (dorsal), dark form [B]. 
C, head (dorsal), pale form [C].  Scale bars (mm):  A = 1.5; B = 0.025; C = 0.05.

A

B C

A

C

B



285

Figure 26. Characteristics of larval structures of Leptohyphes ferruginus, L. lestes and 
L. mandibulus.  A, L. ferruginus (dorsal).  Abdominal tergites 6 - 10 [scale bar A].  
B - C, L. lestes (dorsal). B, head and prothorax [D].  C, proleg [C].  D, L. mandibulus, 
metaleg [B]. Scale bars (mm):  A, B = 0.05; C, D = 0.50.

B

A

C

A
B
C
D

D



286

C

Figure 27. Characteristics of larval structures of Leptohyphes mandibulus and L. 
musseri. A - B, L. mandibulus (dorsal).  A, left mandible [scale bar A]. B, right 
mandible [A].  C-F, L. musseri. C, proclaw (ventrolateral) [C]. D, larval head (anterior)
[B]. E, pro- and mesothorax (dorsal) [B]. F, proclaw (ventrolateral) [D]. Scale bars (mm): 
A = 0.20; B = 0.05; C, D = 0.10.
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Figure 28.  Characteristics of the larval stage of Leptohyphes sabinas and L. zalope.
A - C, L. sabinas. A, proleg (dorsal) [scale bar B]. B, metaleg (dorsal) [C]. C, metaclaw 
(ventrolateral) [D]. D - E, L. zalope. D, proleg (dorsal) [A]. E, metaclaw (ventralateral)
[E]. Scale bars (mm):  A - C = 0.5; D = 0.1; E = 0.2.
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Haplohyphes  - CA/SA (1); SA (4).

Vacupernius - CA/SWNA (1).

Leptohyphodes - SA (1).

Amanahyphes - SA (1). 

Tricorythopsis- SA (9).

Tricorythodes - NA (18);CA (12);SA (18);
            CARR (5); SWNA/CA (1).

Famiy Tricorythidae - South Africa

Figure 29.  Biogeographic distribution of leptohyphid genera and subgenera.  Following
each genus or subgenus, the known distribution of its collective species is given.  Those
in bold indicate that the majority of species within the taxon are distributed in that 
region.  The number of species of each genus is given in parenthases after each 
biogeographic region. Abbrevations:  NA = North America; CA = Central America; 
SA = South America; SWNA = Southwestern North America;CARR = Carribean Islands.

Family Coryphoridae - SA (1).

Lumahyphes - SA (3).

Traverhyphes - CA (1); SA (6).

Yaurina - SA (4). 

Allenhyphes - CA/SWNA (1); 
CARR/SA (1); SA (3)

Leptohyphes  - CA (15);SA (20);
            CARR (2); SWNA/CA(4).

 (Asioplax) NA (4);CA (3);SA (2);
 CARR (1).
  (Tricorythodes) NA (14);CA (9);SA (15);
          CARR (4); SWNA/CA (1).
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Table 1.  Character matrix used in the phylogenetic analysis of the Leptohyphidae.   
 
Species 
OUTGROUPS 
Coryphorus aquilus 
Dicercomyzon costale 
Tricorythus reticulatus 
Ephemerellina barnardi 
Lestagella penicillata 
Teloganodes sp. 1 
Vietnamella thani 
Ephemerella excrucians 
Drunella lata 
INGROUPS 
Allenhyphes flinti 
Allenhyphes vescus 
Amanahyphes saguassu 
Haplohyphes aquilonius 
Haplohyphes furtiva 
Haplohyphes mithrus 
Leptohyphes cornutus 
L. eximius 
L. ferruginus 
L. guadeloupensis 
L. petersi 
L. plaumani 
L. sabinas 
L. setosus 
L. zalope 
Leptohyphodes inanis 
Lumahyphes guacra 
Macunahyphes australis 
Traverhyphes edmundsi 
T. indicator 
T. nanus 
Tricorythodes albilineatus 
T. allectus 
T. arequita 
T. bullus 
T. condylus 
T. cubensis 
T. curiosus 
T. curvatus 
T. dimorphus 
T. dolani 
T. edmundsi 
T. explicatus 
T. fictus 
T. isabelia 
T. kirki 
 

0 
 
1000012101 
100101?000 
2??00????? 
0????0???0 
0????????? 
0????????? 
0000001000 
0000010101 
0000010000 
 
2001112100 
2001112100 
0001?????? 
20?011??0? 
200011210? 
2000112100 
2101112110 
2???11???? 
210111???? 
2??111???? 
2101112110 
2101112110 
2??11????? 
2??1?1???? 
2101112110 
0?0110???? 
2101112100 
211010?101 
2001112100 
2001112100 
20?1112100 
2110101?0? 
2110101101 
2210101101 
2110102101 
2???10???? 
2110102001 
21???????? 
2110102001 
111010?001 
2211?0?001 
2???10???? 
2?101????? 
2110102001 
2????????? 
2????????? 

 

10 
 

10023011?1 
10012111?1 
10011011?1 
000000000? 
00001000?0 
000?2000?0 
0000000020 
0000000000 
0000000000 

 
1001211011 
1011101011 
11012011?1 
10012011?1 
10012011?1 
?????????1 
1001101010 
1001201011 
10001?1011 
1000101011 
1000101011 
1001101011 
???????011 
100?101011 
1000111011 
10012011?1 
1111201011 
10212011?1 
1000201011 
1001101011 
1010111011 
10010011?1 
10011011?1 
10011011?1 
10211011?1 
???????1?1 
10011011?1 
???????1?1 
10011011?1 
10012011?1 
10?11011?1 
??????11?1 
10011011?1 
10010011?1 
???????1?1 
???????1?11 

 

20 
 

???1000000 
???1001001 
???1000003 
0000022003 
?????????? 
001??????? 
1000010000 
0000000000 
0000000000 

 
11?0002110 
1010001003 
???1001003 
???0101002 
???0101002 
?????????? 
1020000010 
1000000010 
10?000?010 
1010000010 
1020000010 
1020000010 
?0?0000010 
10?00??01? 
1010000010 
???1002002 
1010000101 
???000?002 
1020000103 
1020001203 
1010001200 
???0121002 
???0121002 
???0121002 
???0121002 
???0121002 
???0101002 
???01?1002 
???0121002 
???0101002 
?????????? 
???0121002 
???0121002 
???0101002 
?????????? 
?????????? 
 

30 
 

0?00010110 
0?00010002 
0?00010001 
0?00010001 
????010001 
???0?10001 
??00000001 
0?00010001 
0?00000000 

 
0?00110000 
0?00110001 
0?00010001 
0?00010000 
0?00010000 
?????10000 
1000011101 
1000010001 
1000010001 
1000010000 
1000010002 
1000010001 
1000010001 
1000010001 
1000010001 
0?00010001 
11100??00? 
0?00010001 
1210010001 
1210010001 
1210010001 
0?00010000 
0?00010000 
0?0001000? 
0?00010110 
0?00021001 
0?00010000 
0?00010000 
0?00010000 
0?00010000 
????010001 
0?00010000 
0?00010000 
0?00010000 
?????10000 
?????10000 
 

40 
 

0003?13101 
0013?02113 
0203?02103 
1001000203 
0000003103 
0001001002 
0000003111 
0000000000 
0001000000 

 
1000000203 
1000000200 
0000000101 
0000000000 
0000000000 
000000?000 
1000101101 
0000000000 
0000000000 
0000000000 
0000000000 
0000000000 
0000001101 
0000001000 
0000000000 
1000001101 
?00000???? 
1002001000 
0000000000 
1000000000 
1000000000 
0000000000 
1000000000 
?????????? 
1010100000 
1000000000 
1000001001 
0000001001 
0000000000 
0000000000 
00?0000000 
0000001001 
1000000000 
0000000000 
0000001001 
1000000000 
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Table 1.  Continued.   
 
Species 50 60 70 80 90 
OUTGROUPS 
Coryphoru aquilus 
Dicercomyzon costale 
Tricorythus reticulatus 
Ephemerellina barnardi 
Lestagella penicillata 
Teloganodes sp. 
Vietnamella thani 
Ephemerella excrucians 
Drunella lata 
INGROUPS 
Allenhyphes flinti 
Allenhyphes vescus 
Amanahyphes saguassu 
Haplohyphes aquilonius 
Haplohyphes furtiva 
Haplohyphes mithrus 
Leptohyphes cornutus 
L. eximius 
L. ferruginus 
L. guadeloupensis 
L. petersi 
L. plaumani 
L. sabinas 
L. setosus 
L. zalope 
Leptohyphodes inanis 
Lumahyphes guacra 
Macunahyphes australis 
Traverhyphes edmundsi 
T. indicator 
T. nanus 
Tricorythodes albilineatus 
T. allectus 
T. arequita 
Tricorythodes bullus 
T. condylus 
T. cubensis 
T. curiosus 
T. curvatus 
T. dimorphus 
T. dolani 
T. edmundsi 
T. explicatus 
T. fictus 
T. isabelia 
T. kirki 

 
00003??010 
01?0200312 
0002003312 
00003??200 
00003??100 
0100210110 
0000000110 
0000002100 
0000003200 

 
2000110211 
0000110211 
1000310201 
0000110211 
0110110211 
?????????? 
0010001201 
0000000201 
0000000201 
2000000201 
0000000200 
0000000201 
2000000200 
0000000100 
0000000201 
0000200201 
????000211 
1002210211 
0000110211 
0000110211 
0000110111 
0000110211 
0000110111 
????000211 
0000210111 
0001001211 
0000100211 
000031?110 
0000210111 
0000210211 
00?0100110 
0000310110 
0002110211 
0000210111 
2000200110 
0000210110 

 
110034?4?1 
000014?002 
00000104?1 
0000010102 
0000010002 
0000010301 
0100110??2 
0000021002 
000004?001 

 
00000124?2 
00000124?2 
0000211311 
0000201301 
0100001301 
?????????? 
1012130211 
0000010103 
0000010112 
0000010212 
00100104?2 
0000020102 
0000010102 
0000020301 
0000010102 
0000210011 
????0124?2 
0000010102 
00000124?2 
00000124?2 
00002124?2 
0000201311 
0000000311 
0000000311 
10012114?2 
0100000301 
0000010102 
0000010301 
0000000311 
0000000001 
0000110301 
0000100301 
0000010011 
0000210312 
0000110002 
0000010012 

 
1100000112 
0100000001 
0102002010 
0103000010 
0100200000 
0100000010 
0000000001 
0100001010 
1000002000 

 
0100001011 
0100001011 
0104000010 
0100300010 
0100300110 
?????????? 
1112110010 
0113212011 
0113112011 
0113112011 
1111112011 
1113111011 
0113110011 
0110210011 
0112112011 
0100002011 
010??0?010 
0102102110 
0100001011 
0100002010 
0100001011 
0100302110 
0100302110 
010030?111 
0100302110 
0100302010 
0100302010 
0100300110 
0100302110 
0100302110 
1104300110 
0100302110 
0100302110 
0100302111 
1100301100 
0100302112 

 
1022010010 
00??00112? 
0220000300 
0001012421 
0000000110 
0001011001 
0000000000 
0200011021 
0000000000 

 
0220011411 
0220011411 
1000010410 
1020000431 
1020000431 
? ? ???????? 
0021110111 
1220000111 
1222122101 
1220000101 
1220012101 
1220022101 
1220022111 
0220000201 
0210010111 
00?001141? 
0??101041? 
1220011420 
0220002411 
0220010421 
0220012411 
1220000120 
1220000120 
2??0000320 
1020201020 
1220100100 
1210000310 
0000000310 
1220000010 
1220001320 
1000000000 
0020001310 
1120100120 
1120011020 
0210000310 
1122101310 

 
001101?010 
?0101010?0 
001001?010 
0011001010 
1000001000 
0011001000 
0001001000 
0110000002 
1010000002 

 
0010001010 
0010003010 
001001?010 
001001?011 
001001?011 
?????????? 
0010001010 
1010001010 
1210001010 
1110001010 
0010001010 
1110001010 
1110001010 
00100010?0 
1110001010 
?01001?2?0 
?????????0 
00100012?0 
0010001010 
2010001010 
0010003010 
0010001100 
0010003100 
00100011?0 
0010001200 
0010001100 
0010001100 
0010021000 
0010003100 
0010001210 
3010021100 
0010021210 
0010001200 
0010001100 
2010021000 
0010001200 
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Table 1.  Continued.   
 
Species 100  110    
OUTGROUPS 
Coryphoru aquilus 
Dicercomyzon costale 
Tricorythus reticulatus 
Ephemerellina barnardi 
Lestagella penicillata 
Teloganodes sp. 1 
Vietnamella thani 
Ephemerella excrucians 
Drunella lata 
INGROUPS 
Allenhyphes flinti 
Allenhyphes vescus 
Amanahyphes saguassu 
Haplohyphes aquilonius 
Haplohyphes furtiva 
Haplohyphes mithrus 
L. cornutus 
L. eximius 
L. ferruginus 
L. guadeloupensis 
L. petersi 
L. plaumani 
L. sabinas 
L. setosus 
L. zalope 
Leptohyphodes inanis 
Lumahyphes guacra 
Macunahyphes australis 
Traverhyphes edmundsi 
T. indicator 
T. nanus 
Tricorythodes albilineatus 
T. allectus 
T. arequita 
Tricorythodes bullus 
T. condylus 
T. cubensis 
T. curiosus 
T. curvatus 
T. dimorphus 
T. dolani 
T. edmundsi 
T. explicatus 
T. fictus 
T. isabelia 
T. kirki 
 

 
0100000120 
?0?00?0?0? 
01000?0?0? 
1100030010 
1100020121 
0100000020 
01000?000? 
01000???0? 
01000???0? 

 
1022011100 
1022011100 
0022011100 
0012111111 
0012111111 
?????????? 
0102011000 
0122011000 
0122011000 
0122011000 
0122011000 
0122011000 
0102011000 
0102011000 
0122011000 
1012111000 
1022011000 
0012111000 
1022211000 
1012211000 
1022111000 
2012111111 
2012111111
2012211111 
2012111111 
2012111111 
0012111111 
0012011110 
0012111111 
0012111111 
0012011111 
0012011111 
2012211111 
2012111111 
0012011111 
0022111111 

 

 
10111?120 
000000111 
002201100 
001103100 
10231?100 
00231?121 
?0??02000 
?00000000 
?00000000 

 
111103120 
111103120 
02111?110 
122202100 
122102100 
? ? ? ? ? ? ? ? ? 
122201120 
122202120 
122203100 
1???0?120 
122103120 
122203120 
122203120 
122202120 
122203110 
21111?120 
1211021?0  
1111021?0  
111102120 
121102120 
111103120 
111102100 
111102120 
1111021?0 
211101100 
111102100 
211102120 
111102121 
111102120 
111102120 
211103111 
111103121 
111102120 
111102110 
211102121 
111102120 
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Table 1.  Continued. 
 
Species 
T. melanobrancus 
T. minutus 
T. mirus 
T. montanus 
T. notatus 
T. numinuh 
T. popayanicus 
T. primus 
T. quercus 
T. robacki 
T. sacculobranchis 
T. serratus 
T. sierramaestrae 
T. sordidus 
T. ulmeri 
T. undatus 
Tricorythopsis artigas 
T. chiriguano 
T. minimus 
T. undulatus 
Vacupernius packeri 
Yaurina mota 
Y. yuta 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 
2????????? 
2110101100 
1110103001 
2110102000 
2??0?????? 
2211101001 
2110101001 
?????????? 
?????????? 
2????????? 
221110?001 
2110101001 
211?10?0?0 
2110102001 
2????????? 
2????????? 
2001111101 
2001112101 
2???11???? 
2001111101 
2011112001 
2001112100 
2001112100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 
???????1?1 
10011011?1 
10012011?1 
10001011?1 
???????1?1 
10011011?1 
10011011?1 
???????1?1 
?????????1 
???????1?1 
10011011?1 
10011011?1 
10011011?1 
10012111?1 
???????1?1 
?????????1 
12012211?1 
12012211?1 
12012211?1 
12012211?1 
1101111011 
1001101011 
1001201011 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20 
?????????? 
???0121002 
???0101002 
???0121002 
?????????? 
???0121002 
???0121002 
?????????? 
?????????? 
?????????? 
???01??002 
???0111002 
???01??002 
???0121002 
?????????? 
?????????? 
???1022002 
???1020002 
???1020002 
???1020012 
1020003100 
1020002103 
1020002102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

30 
???0?10000 
0?00010000 
0?00010000 
0?00010000 
?????10000 
0?00010000 
0?00021000 
?????2100? 
?????10000 
?????10000 
0?00010000 
0?00010001 
0?00010000 
0?00010000 
?????10000 
???0?10001 
0?00010001 
0?00010001 
0?00010001 
0?00010001 
1200010001 
0?01010001 
0?01010001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

40 
0000001000 
1000000000 
0000000000 
1000001000 
0000000000 
0000001001 
1000000000 
1000000000 
000000?000 
1000000000 
0000000000 
0000000000 
0000000000 
1000000000 
1000000000 
0000001001 
00000010?0 
0000001000 
0000001000 
0000001000 
0000001000 
1002001000 
1002001001 
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Table 1.  Continued.   
 
Species 
T. melanobranchus 
T. minutus 
T. mirus 
T. montanus 
T. notatus 
T. numinuh 
T. popayanicus 
T. primus 
T. quercus 
T. robacki 
T. sacculobranchis 
T. serratus 
T. sierramaestrae 
T. sordidus 
T. ulmeri 
T. undatus 
Tricorythopsis artigas 
T. chiriguano 
T. minimus 
T. undulatus 
Vacupernius packeri 
Yaurina mota 
Y. yuta 

50 
0000210111 
0002010211 
0000210210 
0000100111 
0000210210 
0000310110 
0001210210 
0001210210 
0000210210 
0000210110 
0000000110 
0000110211 
0000010210 
0000110111 
0000210111 
0000110111 
0000110100 
0000210100 
0?00110100 
0000210100 
0000010211 
0000100211 
0000100211 

60 
0000110002 
0000010301 
0000010103 
0000010301 
0000010311 
0000100301 
0000000301 
0100000301 
0100010002 
0000010401 
0000010102 
0110010002 
0000010102 
0000211312 
0000010012 
01122104?2 
00000104?2 
00000104?2 
0000010122 
00000104?3 
0000010112 
00000124?1 
00000124?1 

70 
1100300110 
0100302110 
1100302110 
0100302010 
0100302110 
0100302100 
0100302110 
0100302000 
0102300110 
1100302110 
0100302110 
1101202110 
0000302010 
0100302010 
0100302110 
0100202110 
0100202110 
0100202110 
0104202110 
0100202110 
0100102110 
0100001011 
010000?011 

80 
0100020411 
0120000020 
1220000320 
1230000100 
1220010120 
0020011010 
1220001400 
1120000400 
0021000320 
1220010010 
0220001320 
1220000010 
1220111410 
1220010320 
1122100320 
0020010010 
1200002411 
1200000411 
1200002411 
1200202411 
1221010221 
0100000211 
0100000211 
 

90 
0010101200 
0010001100 
1010001210 
3010001200 
0010003200 
0010021210 
0010001100 
0010001200 
0010011200 
0010001200 
0010001000 
0010021000 
3010001000 
0010001100 
0010001200 
1010101000 
0010002010 
0010002010 
0010002010 
0010002010 
2010001010 
0210001010 
0?10001010 
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Table 1.  Continued. 
 
Species 
T. melanobranchus 
T. minutus 
T. mirus 
T. montanus 
T. notatus 
T. numinuh 
T. popayanicus 
T. primus 
T. quercus 
T. robacki 
T. sacculobranchis 
T. serratus 
T. sierramaestrae 
T. sordidus 
T. ulmeri 
T. undatus 
Tricorythopsis artigas 
T. chiriguano 
T. minimus 
T.sundulatus 
Vacupernius packeri 
Yaurina mota 
Y. yuta 

100 
0022011110 
2012211111 
0012111111 
0012211111 
2012011111 
0012011111 
2012111111 
2012111111 
0012111111 
0012111111 
0012011111 
1012111111 
0012011111 
2012111111 
2012111111 
1022111111 
0002011000 
0002011000 
0002011000 
0002011000 
1012011100 
1022011100 
1022111100 

110 
111103121 
111102120 
211102120 
111102120 
211102120 
111103121 
111102120 
211102100 
111102110 
111102120 
111102120 
111102100 
111102120 
111102110 
211102120 
111102100 
122103110 
122103110 
022103120 
122103110 
111102100 
111102120 
111103120 
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Table 2.  Listing of ingroup and outgroup taxa used in the current study with depository 
information (see Materials and Methods for Museum abbrevitations).  Symbols Used:  * 
indicates holotype/primary type housing; ~ indicates paratypes housing.  L = larvae, A = 
adults (males and females). 
 
Genus  
 
Allenhyphes 
 
Amanahyphes 
Haplohyphes 
 
 
Leptohyphes 
 
 
 
 
 
 
 
 
Leptohyphodes 
Lumahyphes 
Macunahyphes 
Traverhyphes 
 
 
Tricorythodes 
 
 
 

Species 
 
A. flinti 
A. vescus 
A. saguassu 
H. aquilonius 
H. furtiva 
H. mithrus 
L. cornutus 
L. eximius 
L. ferruginus 
L. guadeloupensis 
L. petersi 
L. plaumani 
L. sabinas 
L. setosus 
L. zalope 
L. inanis 
L. guacra 
M. australis 
T. edmundsi 
T. indicator 
T. nanus 
T. albilineatus 
T. allectus 
T. arequita 
T. bullus 
T. condylus 
T. cubensis 
T. curiosus 
T. curvatus 
T. dimorphus 
T. dolani 
T. edmundsi 
T. explicatus 
T. fictus 
T. isabelia 
T. kirki 

Depository 
 
FAMU~, TAMU 
CAS*; TAMU 
FAMU 
FAMU~ 
TAMU 
CAS~; TAMU 
IFML; TAMU 
TAMU 
CAS*~; TAMU 
TAMU 
FAMU~ 
CAS~; TAMU 
TAMU 
FAMU~ 
TAMU 
NA 
TAMU 
FAMU 
TAMU 
TAMU 
CAS~; TAMU; IFML 
TAMU 
TAMU 
TAMU 
CAS~; IFML; TAMU 
TAMU 
TAMU~ 
FAMU, TAMU 
ANSP*~; TAMU 
CAS*~; TAMU 
ANSP*~; TAMU; FAMU 
TAMU 
BMNH*~ 
CU*; TAMU 
TAMU~ 
TAMU*~; FAMU~ 

Number Examined 
 
A=165; L=24 
A=41; L=59 
L=4 
L=2 
A=6; L=6 
A=51 
A=5; L=2 
L=7 
A=4; L=25 
L=2 
A=55; L=4 
A=3; L=10 
A=5; L>100 
A=4; L=4 
A=35; L=300+ 
None 
A=6 
A=11 
A=4; L=4 
A=9; L=9 
A=1; L=35 
A=6; L=24  
A=85; L>150 
A=2 
A=6; L=4 
L=8 
A=2; L=3  
L=7 
L=74 
A=47; L=300+ 
A=2; L=23 
L=21  
A=5 
A=100+; L=300+ 
L=4 
L=33 
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Table 2.  Continued 
 
Genus 
 
Tricorythodes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tricorythopsis 
 
 
 
Vacupernius 
Yaurina 
 
 
OUTGROUPS 
Dicercomyzon 
Tricorythus 
Ephemerellina 
Lestagella 
Teloganodes 
Vietnamella 
Ephemerella 
Drunella 
Coryphorus 
 
 
 
 
 
 

Species 
 
T. melanobranchus 
T. minutus 
T. mirus 
T. montanus 
T. notatus 
T. numinuh 
T. popayanicus 
T. primus 
T. quercus 
T. robacki 
T. sacculobranchis 
T. serratus 
T. sierramaestrae 
T. sordidus 
T. ulmeri 
T. artigas 
T. chiriguano 
T. minimus 
T. undulatus 
V. packeri 
Y. mota 
Y.yuta 
 
 
D. costale 
T. reticulatus 
E. barnardi 
L. penicillata 
T. sp. 1 
V. thani 
E. excrucians 
D. lata 
C. aquilus 

Depository 
 
CAS*; TAMU 
CU*~; TAMU 
TAMU*~; TAMU 
TAMU~ 
CAS*~ 
TAMU~ 
TAMU 
TAMU*~ 
CAS*; TAMU 
ANSP*~; TAMU 
TAMU~ 
TAMU*~; FAMU~ 
TAMU~ 
FAMU*~CAS~TAMU 
CAS*~ 
TAMU 
FAMU~; IFML~ 
CAS~ 
TAMU 
TAMU 
IFML~ 
TAMU 
 
 
FAMU 
TAMU 
FAMU 
TAMU 
FAMU 
FAMU 
TAMU 
TAMU 
FAMU~ 
 
 
 
 
 
 

Number Examined 
 
L=32 
A=100+; L=200+ 
A=10; L=200+ 
A=2; L=3; 
L=30 
A=12; L=41 
A=5; L=5 
L=2 
L=3 
L=10 
A=2; L=4 
A=10; L=21 
A=1; L=3 
A=9; L>100+ 
L=40 
A=18 
A=6; L=13 
L=2 
A=2; L=2 
A=34; L>175+ 
A=2; L=2 
A=10  
 
 
A=6 
L=4 
L=4 
L=4 
L=5 
A=3; L=1 
A=58; L=130 
A=2; L=191 
L=3 
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Table 3.  Detailed collection records of outgroup species used in the phylogenetic 
analysis of the family Leptohyphidae. 
 
FAMILY CORYPHORIDAE 

Coryphorus aquilus Peters:  Type Material Examined:  PARATYPE:  

BRASIL:  Pará State, Rio Maró, nr. Mouth, 18.xi.1952, 2L, H. Sioli (coll) [FAMU].  

Other Material Examined:  BRASIL:  Amazonas state; Presidente Figueiredo, Igarapé 

da Pantera, 10-13.xii.2001, 1♂ imago, J.L. Nessimian & N. Hamada [FAMU]. 

FAMILY TRICORYTHIDAE 

Tricorythus reticulatus Barnard:  Type Material Examined:  None.  Other 

Material Examined:  SOUTH AFRICA:  Selati River (S24°09’43”; E30°15’15”), 

26.v.2003, Barner-James and F.C. de Moor, 4L (Slide #DB06i1605).  

Dicercomyzon costale Kimmins:  Type Material Examined:  None.  Other 

Material Examined:  Paratypes:  GOLD COAST:  Afram River, Mankrong, 

13.ix.1950, L. Berner, 3 males and 3 females (No. 3944.31). 

FAMILY TELOGANODIDAE 

Ephemerellina barnardi Lestage:  Type Material Examined:  None.  Material 

Examined:  SOUTH AFRICA:  Upper Hex River, Western Cape, (S32°43’17”; 

E19°12’41”), 12.iv.2005, F.C. de Moor, 4L (Slide #DB06i1702).  

Lestagella penicillata (Barnard):  Type Material Examined:  None.  Material 

Examined:  SOUTH AFRICA:  Salta River at Canal Weir (S33°55’30”; E23°29’25”), 

28.x.2005, F.C. de Moor, 4L (Slide #DB06i2601) [TAMU]. 
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Table 3.  Continued. 
 

Teloganodes sp.:  Type Material Examined:  None.  Other Material 

Examined:  INDONESIA:  N. Sulawesi, vicinity of Manado, Kali Village Site 1, Kali 

Strm at Kali village above bridge (N01.41412d; E124.84124d), 206m, 8.xii.2004, Coll. 

C. Geraci, M. Dien, F. Mirah, D. Lapasi, 5 larvae (1 slide, #DB05x0503) (FAMU). 

FAMILY AUSTREMERELLIDAE  

Vietnamella dabieshanensis You and Su:  Type Material Examined:  None.  

Other Material Examined:  CHINA:  Anhui Prov, Huoshan Co., Zhu-Fu-An Village, 

14.vi.1983, D-U You and C-R Su, 1L, 3 males [FAMU]. 

FAMILY EPHEMERELLIDAE 

Ephemerella excrucians Walsh:  Type Material Examined:  None. 

Material Examined:  UNITED STATES:  Arizona; Apache Co.; North Fork White 

River at SR 473 (N34°02'46"; W109°43'43"); 23.v.2004, DE Baumgardner, 19 larvae 

[TAMU]; Greenlee Co.; Blue River at FS Rd. 475 (Juan Miller Rd.) (N33°17'30"; 

W109°11'46"), 22.v.2004, DE Baumgardner, 25 larvae, 1♀ (reared) [TAMU].  New 

Mexico: Catron Co., San Francisco R., Hwy. 180, Head of the Ditch Camping Area 

(Apache Nat. Forest), ca. 1 mi. W. Luna, 25.v.2000, DE Baumgardner, 2 larvae, 1♂, 1♀ 

(reared) [TAMU]; San Francisco R. (at San Franciso Hot Spring), Gila National Forest, 

ca. 5 mi. S. Glenwood (N33º14'18"; W108º52'46"), 20.v.2004, DE Baumgardner, 1♂ 

(reared) [TAMU]; creek at FS Road 233, ca. 5 mi. NE Reserve, Gila National Forest 
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Table 3.  Continued. 
 
(N33°43'54"; W108°42'28"), 20.v.2004, DE Baumgardner, 30 larvae [TAMU]; Gila R. 

at Hwy. 15, Gila Nat. Monument (N33°13'17"; W108°14'33"), 18.v.2004, DE 

Baumgardner, 4 larvae, >50 adults [TAMU]; Grant Co.; Gila R., Gila Riparian Reserve, 

Gila Wilderness, ca. 6.7 mi. NE Cliff (N33°02'3"; W108°31'48"), 19.v.2004, DE 

Baumgardner, 18 larvae, 1♂, 1♀ (reared) [TAMU]; Gila R. at Hwy. 15, ca. 7 mi. S. Gila 

Nat. Monument (N33°10'46"; W108°12'11"), 18.v.2004, DE Baumgardner, 5 larvae, 

[TAMU]; Lincoln Co., Rio Ruidoso at Main St. in Ruidoso (N33º19'14"; W105º42'43"), 

22.v.2000, DE Baumgardner, 7 larvae [TAMU]; Sandoval  Co., Jemez R. at Vista Linda 

Camp Sight (Santa Fe Nat Forest), Hwy. 4, ca. 5 mi. N. Jemez Puebloa (N35º43'02"; 

W106º43'17"), 26-27.v.2000, DE Baumgardner, 1♀ (reared), 15 larvae [TAMU]; Rio 

Guadalupe at FS Rd. 376, ca. 5 mi. from jct. with Hwy. 4 (N35º44'14"; W106º45'50"), 

26.v.2000, DE Baumgardner, 5 larvae [TAMU]; San Miguel Co.; Pecos R., Hwy. 63, 

Field Tract Camp Site, ca. 9 mi. N. Pecos, Santa Fe Nat. Forest (N35°41'13"; 

W105°41'35"), 13.vii.2004, DE Baumgardner, 1 larvae [TAMU]. 

Drunella lata (Morgan):  Type Material Examined:  None.  Other Material 

Examined:  UNITED STATES:  Maryland: Harford Co.; Gunpowder River at 

Jerusalem Rd., Gunpowpowder Falls State Park, 24.v.1998, DE Baumgardner, 1 larva 

[TAMU].  North Carolina:  Haywood Co.; Cataloochee Creek, ca. 2 mi. NE 

Cataloochee, GSMNP (N35 °39'03"; W83 °04'26"), 04.vii.2005, DE Baumgardner, 2♂ 

(reared), >100 larvae  
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Table 3.  Continued. 
 
[TAMU]; Rough Fork, ca. 2 mi. SW Cataloochee Ranger Station, GSMNP (N35 

°37'02"; W83 °07'12"), 04.vii.20005, DE Baumgardner, 7 larvae [TAMU]; Cataloochee 

Creek at Mount Sterling Road, ca. 1 mi. N Cataloochee Ranger Station, Great Smoky 

Mountains Nat. Park (N35 °38'33”; W83 °04'42"), 04.vii.2005, DE Baumgardner, 15 

larvae [TAMU]; Cataloochee Creek at Mount Sterling Road, ca. 3 mi. NE Cataloochee 

Ranger Station (N35 °40'02"; W83 °04'23"), 04.vii.20005, DE Baumgardner, 20 larvae 

[TAMU]; Swain Co.; Oconaluftee R. at Hwy. 441, ca. 11 mi. N. Cherokee, Great Smoky 

Mountains National Park (N35 °34'30"; W83 °20'24"), 06.vii.2005, DE Baumgardner, 

22 larvae [TAMU]; Blount Co.; Mill Creek at Parson Branch Road, ca. 1/4 mi. from 

Cable Mill Historic Area, GSMNP (N35 °34'07"; W83 °50'49"), 05.vii.2005, DE 

Baumgardner, 3 larvae [TAMU]; Forge Ck. at Parson Branch Rd., ca. 2 mi. S. Cable 

Mill Historic Area, Great Smoky Mountains National Park (N35 °34'07"; W83 °50'49"), 

05.vii.2005, DE Baumgardner, 2 larvae [TAMU]; Cocke Co.; Rocky Ck. at Crosby 

Ranger Station, Great Smoky Mnts. Nat. Park (N35 °46'41"; W83 °12'45"), 06.vii.2005, 

DE Baumgardner, 1 larva [TAMU]; Sevier Co.; Little River at Elkmont Rd., N. of 

Campground, Great Smoky Mountain National Park (N35 °39'54"; W83 °35'28"), 

03.vii.2005, DE Baumgardner, 20 larvae [TAMU]. 
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Table 4.  Summary of characters used in cladistic analysis. 
 
Character 
Number 
ADULT 
Head 
0 
1 
Thorax 
2 
3 
Legs 
4 
5 
6 
7 
8 
9 
Forewings 
10 
11 
12 
13 
14 
15 
16 
Hind wing 
17 
18 
19 
20 
21 
22 
Male Genitalia 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
LARVA 
Head 
35 
36 

# States/ 
Steps 
 
 
3/5 
3/6 
 
2/2 
2/4 
 
2/1 
2/4 
3/7 
2/7 
2/1 
2/6 
 
3/2 
3/4 
3/6 
3/7 
4/14 
3/7 
2/1 
 
2/3 
3/2 
2/3 
2/1 
2/1 
3/8 
 
2/3 
2/2 
3/8 
4/13 
3/5 
2/4 
4/13 
2/3 
3/2 
2/2 
2/1 
2/1 
 
 
3/4 
2/3

 
Character Description 
 
 
Compound eyes of male (Figs. 1A – 1C). 
Paired occipital tubercles (Fig. 1A). 
 
Fusion of anterior and posterior parapsidal sutures (Fig. 1D – 1E). 
Plumidium. (Fig. 1D – 1E). 
 
Male imago propretarsal claw (Fig. 2F – 2G). 
Tarsal segmentation (Fig. 2E). 
Male protarsus/protibia ratio (ppt). 
Male metafemur/(metatibia plus metatarsus) ratio (mmm). 
Male, protibia, setae (Fig. 2H). 
Male metatarsus/metatibia ratio (mmr). 
 
Imago, hind margin fringe. (Fig. 2D). 
iMP/MP2 ratio (Figs. 1F, 2A). 
Male, configuration of CuP and A (Figs. 1F – G; 8A). 
Vein iCu1 (Figs. 1F – G; 2B). 
Vein iCu2 (Figs. 1F; 2A, C; 7D; 8A). 
Vein iMP (Figs. 1F; 2A – B). 
Marginal intercalaries (Figs. 1F, 2C). 
 
Male, presence/absence. 
Male, costal projection (2D, 8B). 
Female, presence/absence. 
Posterior margin (imago). 
Longitudinal veins (Fig. 2D). 
Number of longitudinal veins. 
 
Number of forceps segments (Figs. 3A – E). 
Basal swelling of second forceps segment (Fig. 3A – E). 
First forceps segment. 
Shape of posterior margin of styliger plate (Figs. 3A – B, D; 8A). 
Internal basal projection of styliger plate (Figs. 3B – C, E). 
Fusion of penis (Figs. 3B – D). 
Penes width (Figs. 3B, D; 8C). 
Penal spines (Figs. 2B – C; 3A, D – E). 
Penal spines position (Figs. 3A, D – E, G; 8C). 
Accessory dorsal structure (Figs. 3G – H). 
Outer longitudinal processes of penes (Fig. 8D). 
Median caudal filament spine (Fig. 8E). 
 
 
Frontoclypeal projections (Figs. 4A; 9A). 
Genal projections (Fig. 4A). 
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Table 4.  Continued. 
 
Character 
Number 
LARVA 
37 
38 
Mouthparts 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
Thorax 
60 
61 
62 
63 
Legs 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
 

# States/ 
Steps 
 
2/3 
2/2 
 
3/11 
2/12 
3/2 
2/2 
4/6 
2/2 
2/2 
4/17 
3/8 
2/2 
4/15 
3/6 
2/3 
2/2 
3/4 
4/20 
2/12 
4/5 
4/14 
2/6 
3/15 
 
2/3 
2/6 
2/3 
3/3 
 
4/12 
5/14 
3/7 
5/25 
2/9 
4/15 
2/8 
2/3 
2/1 
5/12 
3/10 
2/1 
3/10 
2/7 
2/5

 
Character Description 
 
Ocellar tubercles (Fig. 4B). 
Median occipital tubercle (Fig. 4B). 

Setae along dorsal margin of labrum (Fig. 9B – C). 
Anteromedian emargination of labrum (ael), length to width ratio (4C; 9D). 
Postmentum, length to width ratio (plw) (Figs. 4D; 9E – F). 
Branched setae along lateral margin of postmentum. 
Glossae and paraglossae, fusion ratio (gpf) (Figs. 4D; 9F – G; 10A) 
Paraglossa and glossa, length ratio (pgr) (Figs. 4D; 10B). 
Labial palps, ratio of segment one to segments two and three (lpr) (Figs. 4D; 9E). 
Left mandible, number of outer incisor denticles (Fig. 4E). 
Left mandible, number of inner incisor denticles (Fig. 4E). 
Left mandible, prostheca (Fig. 4E). 
Right mandible, number of outer incisor denticles (Fig. 4F). 
Right mandible, number of inner incisor denticles (Fig. 4F). 
Right mandible, prostheca. 
Right mandible, setae of prostheca. 
Mandibles, setae along outer margin (Fig. 4E – F; 10C – D). 
Maxillary palp segmentation (Figs. 5A; 10D – F). 
Maxillary palp, terminal seta (Figs. 5A; 10E – F). 
Maxillary palp, lateral palp setae. 
Galea, number of long, curved filiform setae on distal margin (Figs. 5A; 10F – H). 
Fusion between galea and lacinia (Figs. 5A; 10E – F). 
Maxilla, setae at base of inner margin (Figs. 5A; 10E). 
 
Pronotum, medial tubercles (Fig. 4B, pmt). 
Pronotum, antero-lateral projections (Fig. 5C, D, alp). 
Mesonotum, anterolateral tubercles (Fig. 5C, mlp). 
Mesonoum, median tubercle (Fig. 4B, mmt). 
 
Proleg, femoral length/width ratio (5E; 11A – C). 
Profemur, form of setae in  fore femoral band (dorsal surface) (Fig. 11D – G). 
Profemur, number and arrangement of femoral band of setae (Fig. 5E; 11H – I). 
Profemur, form  of setae along anterior (leading) margin (Fig. 11D – H). 
Profemur, number of setae along anterior (leading) margin  (Fig. 10H; 11A, I). 
Profemur, form of setae along posterior margin (Fig. 11D – F, H). 
Femora (all legs), outline of posterior margin. 
Profemur, tubercles of anterior margin (Fig. 11J); 
Meso- and metafemora, longitudinal ridge (Fig. 5F). 
Meso- and metafemora, dorsal surface row of setae (Fig. 5F; 12A – D). 
Meso- and metafemora, basal setae (Fig. 11D, F). 
Meso- and metatibiae, mediolongitudinal ridge. (Fig. 5F, mel). 
Meso- and metatibiae, median longitudinal row of setae (Fig. 12E – F); 
Metaleg, metatarsus/metatibia ratio (mmr). 
Metaleg, femur/(tibia + tarsus) ratio (fttr). 
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Table 4.  Continued.  
 
Character 
Number 
LARVA 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
Abdomen 
89 
90 
91 
92 
93 
94 
 
95 
96 
97 
98 
99 
100 
101 
 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
Body Shape 
117 
118 
 
 

# States/ 
Steps 
 
3/9 
3/12 
3/15 
3/9 
3/8 
3/8 
3/18 
3/18 
5/24 
4/18 
 
2/4 
4/12 
3/5 
2/2 
2/3 
3/3 
 
4/6 
3/8 
2/11 
2/5 
3/3 
3/8 
2/2 
 
3/11 
3/4 
3/11 
2/2 
2/1 
3/4 
2/6 
2/3 
3/4 
3/5 
3/9 
3/4 
2/4 
3/2 
2/2 
 
3/16 
2/3 
 

 
Character Description 
 
Proleg and metaleg, profemur/metafemur ration (pmt). 
Protibia, setae of anterior margin (Figs. 12G – H). 
Protibia, highly branched setae at distal end (Fig. 12I) 
Protarsus, setae of mid-line/anterior margin (Fig. 11A; 12J). 
Meso- and metatibia, setae of anterior margin (Figs. 12L – K). 
Meso- and metatibia, setae of posterior margin (Figs. 12L – K). 
Meso- and metatarsus, setae of anterior margin (Figs. 13A – B). 
Meso- and metatarsus, setae of posterior margin (Figs. 13A – B). 
Pretarsal claw, submarginal denticles (Figs. 5D, G; 13C – E). 
Pretarsal claws, number of marginal denticles (Figs. 5G, 13C, E – F). 
 
Abdominal terga 1 – 6, posterior margin (Fig. 6E). 
Abdominal terga, setae at posterior submargin (Fig. 6E; 13G). 
Abdominal terga, setae of sublateral margins (Fig. 13H, slms). 
Abdominal sternites five through nine, tubercles (Fig. 6A). 
Abdominal terga, raised posterior margins (Fig. 6B, rpm). 
Abdominal sternites 7 – 9, relative length of posterolateral projections (Fig. 6C 
– D, plp Fig. 13I) 
Abdominal sternites, posterolateral projections (plp) (Figs. 6C – D; 14A – B; 12J). 
Abdominal tergum 7, row of elongate setae on  anterior margin (Figs. 14C – D). 
Cercus, cercomere joint setae (Figs. 14E – F). 
Abdominal segment one, gill. 
Abdominal somite 2, gill insertion (Figs. 14D, G). 
Abdominal somite 2, operculate gill shape (Figs. 6G – H; 14H). 
Abdominal somite 2, operculate gill, beak-like basal process of first lamellae 
(Fig. 6I). 
Operculate gill, arrangement of setae along margin (Figs. 6G – H; 14I). 
Abdominal somite 2, gill (Figs. 13G; 14D; 15A – B) 
Abdominal somite 2, operculate gill, dorsal ridges (Figs. 6G – H; 15C – E). 
Gills 3 – 6, ventral lamellae (Figs. 6F; 15F). 
Gills, lamellar structure. 
Gill 2, ventral inferior lamella (Figs. 6I; 15G – H; 16A). 
Gills 3 – 5, basal flap of dorsal lamellae (Figs. 16B – C).  
Gills 3 – 5, dorsal projection of ventral lamella (Figs. 16B – C). 
Gill 2, number of lamellae (Figs. 6I; 15F – H; 16D – E). 
Gill 3, number of lamellae (Figs. 16B – C, F). 
Gill 4, number of lamellae (Figs. 16B – C, F – G). 
Gill 5, number of lamellae (Figs. 6F; 16B – C; 16F – G). 
Gill 6, presence/absence. 
Gill 6, number of lamellae (Figs. 16F – I). 
Gill 7, presence/absence. 
 
Abdomen / thorax, length ratio (atlr). 
Body shape. 
 
 



 

 
 

305

 

Table 5.  Proposed generic taxonomy for Leptohyphidae. 
 
Family Leptohyphidae Landa and Soldan 
 Genus Leptohyphodes Ulmer, 1920 
 Genus Amanahyphes Salles and Molineri, 2006 
 Genus Haplohyphes Allen, 1966 
 Genus Leptohyphes Eaton, 1882 
 Genus Allenhyphes Hofmann and Sartori, 1999 
 Genus Yaurina Molineri, 2001 
 Genus Traverhyphes Molineri, 2001 
 Genus Lumayphes Molineri, 2004 
 Genus Vacupernius Wiersema and McCafferty, 2000 
 Genus Tricorythopsis Traver, 1958 
 Genus Tricorythodes Ulmer, 1920 ( = Ableptemetes n. syn., Cabecar n. syn., 
Epiphrades n. syn., Homoleptohyphes n. syn., Macunahyphes n. syn., Tricoryhyphes n. 
syn.). 
  Subgenus Asioplax Wiersema and McCafferty, 2000 (new status) 
  Subgenus Tricorythodes 
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