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Abstract 

The male imago of Leprohyphes eximius Eaton, 1882 (type 
species of the genus) and male and fema le adults of L. 
cornutus Allen ( 1967) and L. plaumanni Allen ( 1967) arc 
described for the first time. The nymphs of these species are 
redescribcd. A new generic definition is proposed to include 
all the stages. Characters for separating male, fema le, eggs 
and nymphs of this genus from the other genera of the fam ily 
are discussed and il lustrated. Cotopaxi Mayo ( 1968) is pro
posed to be a junior synonym of Leptohyphes Eaton; its type 
species C. macuchae is declared a Nomen Dubium. The type 
material of all the South American species of Leptohyphes 
described as nymphs was studied, and a key together with a 
d iagnosis with illustrations are presented for them. The fol
lowing new synonymies are proposed: Leptohyphes exi111i11s 
Eaton (= L. bruchi Navas and Bruchella nigra Navas), L. 
maculatus Allen (= L. comatus Allen, L. hirsutus Allen & 
Roback and L. myllonotus Allen & Roback), l . setosus Allen 
(= L. echinatus Allen & Roback), l. tacajalo Mayo (= l. 
a/bus Mayo) and l. p/a11111a1111i Allen(= l. pereirae da Silva). 
After this revision the number of val id South American 
species of Leptohyphes is eighteen ( 18). Scanning micro
scope photographs of the eggs of two species: l. eximius and 
L. cornutus are presented. 

Resumen 

Se describen por primera vcz el imago macho de Leptohy
phes eximius Eaton, 1882 (espccie tipo del gcnero) y los 
imagos de ambos scxos de l. comutus Allen ( 1967) y l . 
p/a11111an11i Allen ( 1967). Las ninfas de estas especics son 
redescriptas. Se propone una nueva definici6n dcl gencro 
para incluir todos los estados. Se ilustran y discuten los 
caracteres para distinguir a los machos, hembras, ninfas y 
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hucvos de Leptohyphes. Se propone a Cotopaxi Mayo 
( 1968) como un nuevo sin6nimo de l eptohyphes Eaton; y su 
especie tipo. C. macuchae, es declarada Nomcn Dubium. 
Se estudi6 el material tipo de todas las especies sudameri
canas de Leptohyphes descriptas sobre la base de ninfas, y 
se presenta una clave, diagnosis e ilustraciones para 
distinguirlas. Se proponen los siguientes nucvos sin6nimos: 
Leptohyphes eximius Eaton (= L. bruchi Navas y Bruc/1e/la 
11igra Navas), l . maculatus Allen (= L. comatus Allen, 
l. hirsutus Allen & Roback y L. 111yllo11otus Allen & 
Roback). l. setosus Allen (= L. echi11at11s Allen & Roback), 
L. tacajalo Mayo(= L. a/bus Mayo) y l. p/aumanni Allen(= 
L. pereirae da Silva). Despues de esta revision son dieciocho 
( 18) las especies de l eptohyphes que permanecen validas en 
Sudamerica. Se presentan fotografias de microscopio elec
tr6nico de barrido para los huevos de dos especies: L. exi111i11s 
y l. cornutus. 

Keywords: Leptohyphes. Cotopaxi, Ncotropics, taxonomy, 
key. 

Introduction 

Since Eaton ( 1882) described Leptohyphes from a single 
fema le specimen, many species have been added in this 
genus. Surprisingly, almost all of them were described from 
nymphs without associated adu lts. This is the main reason 
for the large number of leptohyphes species registered in 
Soulh America, a lot of them actually representing different 
genera (Hofmann et al. , 1999; Wiersema & McCafferty, 
2000; Molineri, 200la, b). 

Leptohyphes eximius Eaton, the type species of the genus. 
is known from the fema le imago (Eaton. 1883), female 
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subimago, nymph and egg (Kluge, 1992) but the males 
remained unknown until now. Nymphs and reared male 
and female adults of l. e.ximius Eaton are described or 
redescribed from material collected near the type locality. 
Male genitalia are shown to be of the ·peterseni' type (Traver, 
l 958a: 497), and the genus is restricted to the species with 
this type of genitalia, among other characters from females 
and nymphs. 

Jn South America. only three species of Leptohyp/ie:, were 
known from adults and nymphs: L. 111ac11/at11s Allen, L. 
petersi Allen and L. setos11s Allen ( 1967). Five species were 
known only from male adults: L. bruchi Navas ( 1931 ), L. 
11101/ipes Needham & Murphy ( 1924), L. niger (= Bmchella 
11igra Navas) ( 1920), L. 11igrip1111c111111 Traver ( 1943) and L. 
peterseni Ulmer ( 1919). The South American species origi
nally described only from nymphs are numerous: l. indica
tor Needham and Murphy (1924); L. asperu/us Allen. L. 
coma/us Allen, L. gibbus Allen. l. illiesi Allen, l.jodia1111ae 
Allen, l. ra/lus Allen, l. tuberculatus Allen, l. 11nd11/atus 
Allen ( 1967); L. echi11at11s Allen and Roback, l . hirs111us 
Allen and Roback, L. myllonotus Allen and Roback, l. spin
os11s Allen and Roback ( 1969): L. carinus Allen, l. edm1111dsi 
Allen, l. invictus Allen. l. 111i11i11111s Allen, L. populus Allen, 
L. ti11ct11s Allen, l . 11irios11s Allen (1973 ): L. alb11s Mayo, L. 
ecuador Mayo, l. tacajalo Mayo ( 1968): L. pereirae Da Silva 
( J 993 ): and l . liniti Wang et al. and L. nicho/sae Wang et al. 
( 1998). Some of them have recently been moved to other 
genera (see Table I). 

Baumgardner and McCatferty (2000) synonymized 
numerous species under l. =a/ope Traver (1958b) giving 
diagnostic characters of this species at all stages. The major
ity of the morphological characters used by them to distin
guish l. ::a/ope arc used here at the generic level. This 
situation docs not invalidate their work and, because of the 

problems discussed by these authors, some synonymies also 
occur in South American species; the fol lowing are proposed 
in the present paper: L. eximius Eaton (= l. bruchi Navas and 
L. niger (Navas)), l . mac11/a111s Allen (= L. co111at11s Allen, 
L. hirsu111s Allen & Roback and L. 111yl/0110111s Allen & 
Roback), L. setosus Allen (= L. echinatus Allen & Roback), 
L. tacajalo Mayo(= L. a/bus Mayo) and L. plauma1111i Allen 
(= l. pereirae Da Silva). 

Besides L. =alope, the other Central and North American 
species congeneric with leptohyphes eximius are: l. herneri 
Traver, l. sabinas Traver and l. priap11s Traver ( l 958b): l. 
casta11e11s Allen, l. murdochi Allen. l. musseri Allen ( 1967); 
L. alleni Brusca ( l 971 ): l. hrunneus Allen and Brusca, l. 
testes Allen and Brusca, L. pilos11s Allen and Brusca, l. spic-
11/atus Allen and Brusca ( 1973 ); l. vultum11s Allen ( 1978); 
l. tarsos Allen and Murvosh ( 1987); and l. g11ade/011pe11sis 
I lofmann and Sartori (Hofmann ct al. , 1999). l. brevissimus 
Eaton ( 1892) and l. costarican11s Ulmer ( 19 l 9) were 
described from one female respectively and their placement 
in leptohyphes remains uncertain. 

The genus Cotopaxi Mayo ( 1968) is only known from the 
holotype and was never collected again in spite of the efforts 
conducted to find it. From the study of the holotype slides 
and original drawings Cotopaxi is proposed here to be a 
junior synonym of leptohyphes Eaton. The type and only 
species of this genus, C. mac11chae is proposed to be a 
Nomen Dubium. 

As a result of the present paper the number of valid 
species of l eptohyphes in South America is 18: 6 
known from nymphs and adults, 3 known from adults and 
9 known only as nymphs. A key to separate the 15 species 
known from nymphs is given. A key for the adults is not 
available at this time because the knowledge or this stage is 
too scarce. 

Table I. Actual or probable sta!Us of some species orig inally described as Leptohrphes. 

Origina l designation Author and year Present status Author and year 

Leptohyphes asperultis Allen (1967) Alle11/1yphes Wiersema & McCaffcrty, 2000 
Leptohyphes edmwuls1 Allen (1973) Allenhyphes Wiersema & McCafferty. 2000 
Leptohyphes 11a1111s Allen (1973) .-11/e,,hyphes Wiersema & McCafferty, 2000 
Leptohyphes gibbus Allen (1967) Tricorythopsis Molineri, 200 lb 
Leptohyphes ff inti Allen ( l 973) Allenhyphes Hofmann et al., l 999 
Leptohyphes indicator Needham & Murphy ( l 924) Trul'erhyphes Molineri 2001a 
Leptohyphes minim11s Allen (1973) Tricm:1•thopsis Molineri, 200 I b 
LeptohJ•phes virio.rns Allen (1973) Tricm:whopsis Molineri. 2001b 
Leptohyphes ral/11s Al len ( l 967) Allenhyphes Wiersema & McCafferty. 2000 
Leptohyphes jamaiccmus Allen ( l 973) TricoJJ'lhodes? thi s publication 
Leptohyphes 1i11c111s Allen ( 1973) Tricm:1·tlwpsis Molineri, 2001b 
lcptohyphes spinosus Allen & Roback ( l 969) Alle11/nphes Wiersema & McCaffcny, 2000 
Leptohyphes u11d11/aws Allen (1967) Tnco1J'lhopsis Molineri, 200 lb 
Leptohyphes nicholsae Wang ct al. ( 1998) Tricorrtl10des Molineri, in press 
Leptohyphes rolsto11i Allen ( 1973) Trirnrrthodes:> this publication 
Leptohyphes sp A Traver ( l 943) Gen? 
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Materials and methods 

ln the descriptions of the nymphs the term 'gill formula' is 
used to indicate the number of lamellae present in each 
abdominal gil l. For example 'gill formula: 3/6/6/5/2' means 
that abdominal gill II is formed by 3 lamellae, gill lTI by 6, 
gill IV by 6, gill V by 5 and gill VI by 2. When intraspecific 
variations occur, the minimum and maximum number of 
lamellae are given: '3/5-6/5- 6/5/2' indicating that in gills Ill 
and IV the number of lamellae can be 5 or 6. The tarsal c law 
denticulation is a lso represented as a formula (i.e. 5 + I), 
indicating first the number of marginal denticles on the basal 
half of the claw plus the number of apical submarginal den
ticlcs. When intraspecific variation occurs the rank is given 
as explained for the gills. 

Jn the descriptions and discussions the color of the devel
oping wings is used to identify some species; it can be black
ish or whitish, depending on the pigments that adult wing 
membrane will have. rt can be seen onJy in immature 
nymphs, because it is a lways blackish in the nymphs ready 
to molt to subimago. Parts of nymphal legs are named after 
Hubbard ( 1995). 

The known distribution of the species is given in the key 
to facilitate the detem1ination, but it should not be consid
ered as part of the couplet. The deposition of the material is 
abbrevia ted as follows: JFML (lnstituto-Fundaci6n Miguel 
Lillo, Tucuman, Argentina), MCBR (Musco de Ciencias 
Bernardino Rivadavia, Ciudad de Buenos Aires, Argentina). 
MZSP (Museu de Zoologia de Sao Paulo, SP, Brazil), FAMU 
(Florida A&M University, FL, USA); ANSP (Academy of 
Natural Sciences of Philadelphia, PA, USA) and NMNH 
(Natural Museum ofNatural History, Washington DC, USA). 

Results 

Key to the nymphs of the South American species of 
Leptohyphes 

I. Conspicuous and pointed tubercles present on occiput, 
pronotum, mesonotum and coxae .1- Il (Figs. 32- 35) [S 
Brazil , NE Argentina] ............ .. L. cornutus Allen 
- Tubercles generally absent, if present, they are small and 
blunt. not as above . ............................ 2 
2. Hind femora with a distal tubercle as in Figs. 71 and 
124 .................... . ........... . ....... 3 
- Hind femora without distal tubercles .............. 4 
3. Tarsal c law without subapical submarginal denticles (Fig. 
72) [Ecuador, Cotopaxi] ............. L. ecuatlor Mayo 
- Tarsal c law with a palisade of three subapical 
submarginal denticles (Fig. 123) [Peru, Tingo Maria] 
............ ..... ........... L. t11berc11lat11s Allen 
4. Compound eyes of male nymphs divided (Fig. 104) 
[Braz il, Amazonas] ................. L. populus Allen 
- Compound eyes of both sexes normal , undiv ided ..... 5 
5. Tarsal claws with a palisade of three or more subapical 
submarginal denticles (Figs. 67, 114) ............... 6 

- Tarsal claws with one or no subapical submarginal 
denticle (e.g. Figs. 17, 80) .... .. .. ............... 7 
6. Tubercles present on abdominal terga; denticles on 
tarsal c laws: 3 + 4 (Fig. 67) [Peru. Tingo Maria] 
......................... .. .... . L. carinus Allen 
- Without rubcrcles; denticles on tarsal claws: 4 + 5 (Fig. 
I 14) [Peru, Tin go Maria] ............. L. setosus Allen 
7. Small and blunt tubercles present on mesonotum 
(Fig. 79); tarsal claw denticulation: 2 + l (Fig. 80) [Peru, 
Tingo Maria] ........... .. ........ L. i11vict11s A llen 
- Without tubercles o n mesonotum (e.g. Fig. 8 1 ); at 
least with three marginal denticles on tarsal claw (e.g. 
Fig. 84) ..................................... 8 
8. Spines on dorsal margin of femora n and lil inserted in 
elevated sockets (Figs. 57. 83, 97) .................. 9 
- Spines on dorsal margin of femora JI and 111 not 
inserted in conspicuous elevations as above (Figs. 16. 77. 78, 
93 , 11 8) ........ . . . ................... . .... . 12 
9. Two or three rows of branched setae present on dorsum 
of labrum [Ecuador, Carchi] ........ L. li11iti Wang et a l. 
- Without branched setae on labrum ............... l 0 
I 0. Anterior face of femora II and 111 with seven or 
less spines (fig. 97); tarsal claw denticulation: 3-4 + 0 
(Fig. 99) [Peru, Tingo Maria]. .......... L. petersi Allen 
- Anterior face of femora 11 and lI1 w ith I 0 or more 
spines (Figs. 57, 83); tarsal claw denticulation: 3-4 + I 
(Figs. 58, 84) ................................ I I 
11 . Anterior face of femora fl and III with relatively big 
spines located in a mediolongitudinal row (Fig. 83) [Peru. 
Tingo Maria] ...... . ............. l. jotlia1111ae Allen 
- Anterior face of femora l I and Ill with shorter spines 
more scattered over the dorsal surface (Fig. 57) [S Brazil , 
NE Argentina] ................. . L. platt111a1111i Allen 
12. Hind wingpads present in females [Ecuador, 
Cotopaxi] .................... .. .. L. tacajalo Mayo 
- Hind wingpads absent in females ........ . ...... 13 
13. Femora JI and Ill with short spines on dorsal margin 
and without spines on ventral margin (Figs. 77, 78) 
[Peru] ............................ L. illiesi Allen 
- Femora II and ITI with medium size spines on 
dorsal margin and short spines on ventral margin 
(Figs. 16, 93) ............... ...... ....... .... 14 
14. Blackish median maculae generally present on 
abdominal terga fl- IX; tarsal claw denticulation: 4 + 0-1 
(Figs. 94-95) [Peru, Tingo Maria] .... L. maculatus Allen 
- Abdominal color patte rn generally not as above; 
tarsal claw denticulation: 5- 7 + I (Fig. 17) [Central and NW 
Argentina, S Bolivia] . .............. L. e.ximius Eaton 

Genus Leptohyphes Eaton 

leptoltyphes Eaton, 1882: 208; Eaton, 1884: 140; Needham & 
Murphy, 1924: 32: Ulmer. 1933: 206; Traver. 1944: 15: Traver, 
I 958a: 497; Edmunds et al., 1963: 17; Allen, 1967: 350;Allen, 
1978: 541; Kluge, 1992: 6; Hofmann et al. , 1999: 65. Type 
species: leptohyphes exi111i11s Eaton, original designation. 
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Bruchel/a Navas, 1920: 56; Dcmoulin, 1952: 28 1. Type species: 
Bruchella 11igra Navas, original designation. 

Cotopaxi Mayo, 1968: 301; McCafferty & Wang, 2000: 58; 
Wiersema & McCafferty, 2000: 340; Dominguez et a l., 200 l: 
18. Type species: C. macuchae Mayo, original designation. 
NEW SYNONYM 

Description 

Imago 

Head. Eyes relatively small and separated on meson of head 
by a distance 3-4 times the width of an eye. Lateral ocelli 
much larger than median ocellus. Occiput with a pair of small 
cir cular sclerites at each side of the median axis, and with a 
pair of latero-ventral small tubercles on hind margin. 

Thorax. PronotlUn somewhat translucent, with some 
irregular sclerotizations on sublateral areas. Mesonotum 
with parallel posterolateraJ scural projections; internal and 
external parapsidal sutures run independently to each other 
until reaching the transverse interscutal suture. Superior 
and inferior dorsoventral suture (mesopleurae) not aligned 
(Kluge, 1992). Membrane of the base of forewings extended 
to the tip of mesoscutellum where it develops into a pair of 
long and slender membranous filaments, that project above 
the metanotum, reaching the first or second abdominal 
segment. 

Wings. Posterior margin of both pairs of wings fringed 
with short setae. Forewings: marginal intercalaries present or 
absent; base of vein !Cu I attached directly with base of CuP 
(Figs. I a, 2, 24, 28), free (Fig. lb) or attached to Cu A or CuP 
by cross veins (Figs. S2, S4 ); base of CuP present and paral
lel to base of CuA (Figs. 24. 27) or absent and CuP seems 
united directly to vein A (Figs. l a, b. 2. 52, S4); vein MP2 
detached at base and united basally to MP l or CuA by cross 
veins. Hind wings present on males, with two or three lon
gitudinal ve ins, and some times with few slightly marked 
cross veins (Figs. 4, 29); costal proj ection of male hind wings 
less than l /2 of total length of that wing; hind wings of 
female may be present (Fig. 26), rudimentary or absent. 

legs. Tarsi of all legs four-segmented; pair of tarsal claws 
of all legs dissimilar, one blunt, paddle like, and the other 
apically booked, except in forelegs of male imagines, both 
blunt. 

Abdomen. Cuticle more or less translucent, generally 
shaded with grayish or blackish, some times with reddish. 

Genitalia. Forceps three-segmented, first segment short 
and stout, second segment long with the wider part located 
at the base, third segment globular and small. Penes (Figs. 8, 
30, 51, SS) with the basal half fused, distal parts divergent in 
variable angles; lateral margins of penes sclerotized from 
base, extended a t apex as a short spine; medially to each 
spine a membranous lobe is present; gonopore apparently 
located between the spine and the lobe (Figs. 9a-d). These 
membranous lobes are covered by small blisters (probably 
adhesive g lands). In females the genital openings are also 

paired and around them the sternal membrane is somewhat 
sclerotized. Caudal filaments of male (relatively) longer than 
those of female. Terminal filament l 0% longer than cerci, 
2-3 times length of forewings in males, and as long as 
forewings in females. 

Su him ago 

Similar to imago except male genitalia (Fig. 6): distal 
parts of penes not tota lly divergent, forceps apparently 
two-segmented. 

Nymph 

Head. Hypognathous. Eyes relatively small and well 
separated on meson of head. Mouthparts: Labrum with a 
shallow anteromedian emargination; mandibles as in Figs. 39 
and 41; maxillae: galea-lacinia not fused, palpi three
segmented (Figs. 14, 42, 43); hypopharynx as in Fig. 13 
and labium as in Figs. 12 and 38. Gena! projections present 
(Figs. l 0, 11, 33, 59), sometimes with dorsal tubercles on 
occiput (Fig. 33). 

Thorax. Pronotum with or without lateral extensions, 
sometimes with concave posterolateral margins. Mesonotum 
with (Figs. 33, S9) or without (Fig. I 0) projections at antero
lateral corners. 

Wings. Hind wingpads present in both sexes, frequently 
reduced or absent in females. 

legs. Coxae sometimes with dorsal projections (Figs. 34, 
JS) or not. Anterior face of femora of a ll legs with a trans
versal row of spines, generally situated above a ridge; in pro
thoracic legs this row is situated at middle or 2/3 from base, 
in meso- and metathoracic legs the row is basal. Spines of 
fore femora sho11 to medium size (Figs. l S, 34, S6). gener
ally flattened at apex. Ventral margin of all femora with or 
without spines. dorsal margin with spines (on forelegs only 
on distal part). Tibiae of a ll legs with a double longitudinal 
row of spines on ventral margin, on meta- and mesothoracic 
tibiae an additional row is generally present on dorsal margin. 
Middle and hind tibiae and femora with a longitudinal ridge. 
Tarsi of all legs with a single longitudinal row of spines on 
ventral margin. Tarsal claws with a variable number of 
marginal denticles and generally with a single submarginal 
denticle near apex, rarely the distal denticle is absent or 
replaced by a palisade of 3- 5 denticles. 

Abdomen. Segments decreasing in width posteriorly, 
lateral margins of segments III- VJ expanded (as lateral 
flanges) and hyaline; posterolateral projections sometimes 
present on segments Vll-IX. Gills present on segments 
II- VI, decreas ing in s.ize posteriorly. Gi ll 11 opercular (cov
ering remaining gi lls), formed by a big dorsal sclerotized and 
oval lamella, with two ventral extensions; these ventral exten
sions are membranous and one of them (U1e inferior) has a 
basal spine directed ventrally (Figs. 19, 45, 46, 60, 61 ). Gills 
Ill- VI formed by a variable number of membranous lamel
lae ranging from 6161SI 1 to I 0/8/8/5 (numbered from gill !I[ 
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to VI). Terga with spines of variable length. Terminal fila
ment slightly longer than cerci. Males with 1-3 dark seg
ments at the middle of each caudal filament, in females these 
dark segments are located near the base of the filaments. 

Egg (Figs. 126-129) 

Length, 170 µm ; width, 80 µm. One polar cap present. 
Chorion covered by polygonal plates somewhat elevated 
above egg surface, some of these plates are U-shaped. 
Generally with one (occasionally two) micropyle per egg, 
rounded and located near the uJ1capped pole. Some KCT 
scarcely distributed on the surface, more numerous toward 
lhe capped pole. 

Diagnosis 

The genus Leptohyphes can be distingui shed from the other 
genera of the fami ly by the following combination of char
acters, in the imagines: ( 1) penes fused at basal 1/2, with 
divergent distal part (Figs. 7, 30, 51 ); (2) apex of penes 
formed by a membranous lobe and a more or less sclerotized 
spine as in Figs. 9a- d; (3) lateral margins of penes sclero
tized and some times pigmented as in Figs. 7 and 5 1; (4) 
forceps three-segmented; (5) hind wi ngs present on males, 
with two or three longitudinal veins, and some times with 
few slightly marked cross veins (Figs. 4, 29); (6) costal pro
jection of male hind wings less than 1/2 of total length of 
that wing; (7) hind wings of female may be present (Fig. 26), 
rudimentary or absent; (8) membranous fi laments on mesos
cutellum long and slender; (9) tai ls 2-3 times length of 
forewing in males, and as long as forewing in females. lo the 
nymph : ( I) gill on abdominal segment JI formed by a dorsal 
and ova l opercular lamella more or less sclerotized, and 
by a pair of smaller and weaker ventral lamellae parallel to 
the dorsal one (e.g. Figs. 18, 19); (2) basal spine of gi ll II 
present (ventral projection of inferior ventral larnella; Figs. 
19, 46, 61): (3) gi lls ITl- V formed by numerous lamellae 
distributed in pairs (e.g. Figs. 20-22); (4) maxi!Jary palpi 
three-segmented (Figs. 14, 42); (5) galea and lacinia not 
completely fused; (6) spines on dorsum of fore femora short 
to medium size (Figs. 15, 34, 56), generally flattened at apex: 
(7) middle and hind femora with a dorsal row of spines at 
base (Figs. 16, 35, 57); (8) tarsal claws with a variable 
number of marginaJ denticles and generally wi th a single 
submarginal denticle near apex (rarely the dista l denticle is 
absent or replaced by a palisade of 3- 5 denticles); (9) ta ils 
with 1-3 annuli much darker than the rest, very sclerotized 
and located at base of tails on the female and al 1/2 from 
base on the male; ( I 0) middle and hind tibiae and femora 
with a longitudinal ridge. 

Discussion 

The defu1ition of the genus leptohyphes was improved 
mainly with the works of Kluge (1992), Hofmann et al. 
( 1999), Baumgardner and McCafferty (2000) and Wiersema 

and McCafferty (2000). Some of the characters used here to 
distinguish Leptohyphes were also used by these authors. 

[n Leptohyphes, there are two groups of species clearly 
different: one with penes 'T' shaped and hind wings present 
in fema les and those with 'Y' shaped penes and hind wings 
absent in females. As some intermediates exist in the angle 
of separation of penes lobes, to be sure to what group these 
males belong, it is indispensable to know the female or 
nymph. The nymphs of both groups are quite similar but 
they can be separated from each other (besides the pres
ence/absence of hind wingpads in fema les) by the presence 
of a small but conspicuous ventra l projection on the most 
dorsal lamellae of abdominal gi ll V These groups are not 
defined formally because all the stages are necessary to be 
sure in what group fits a particular species, and this knowl
edge is only available for few species. Moreover, L. cornu
rus Allen (treated below) shows some intermediate characters 
between these groups, and does not fit in any of them, prob
ably constituting a third group in the genus. Only one of the 
described South American species, L. tacajalo Mayo, is prob
ably from the group of species with 'T' shaped penes, but is 
known only as nymph. The male genita lia of th is species, 
when known, are expected to be of the 'T' type. Four other 
undescribed species of this group from Colombia and 
Ecuador were studied by the author but they will be published 
separately. The majority of the described species :fits in the 
group with ' Y ' shaped genita lia. 

Cotopaxi, the monotypic genus described by Mayo ( 1968) 
for a single specimen from Ecuador is here proposed to be a 
junior synonym of Leptohyphes. The holotype is apparently 
a gynandromorph with teratological genital ia. The genita lia 
are a comp lex asymmetTic structure, where only the penes are 
recognizable, although somewhat deformed. The structures 
described by Mayo as forceps and ' median lobes' are not 
easily assignable to any normal structure. The body and wings 
correspond well with a fema le of Leptohyphes but the pres
ence of penes and other teratological structures on the lXth 
sternum ind icate that it would be a gynandromorphic indi
vidual. The characters that serve to assign this species to Lep
tohyphes are lhe following: ( 1) longitudinal vein lCu l not 
united basally to CuA or CuP, ending free in the membrane 
(Figs. 1-3 of Mayo, 1968); (2) vein ICu2 attached at base to 
vein ICu I (Figs. 1- 3 of Mayo, 1968); (3) membranous fila
ments on the mesoscutellum long and slender (Fig. 3 ofMayo, 
1968); ( 4) general aspect of thorax and abdomen (Fig. 3 of 
Mayo, 1968). This kind of cubital venation is only shared by 
Haplohyphes. but adults of this genus do not have membra
nous filaments on the mesoscutellum, as does the holotype of 
Cotopaxi macuchae. For all these reasons I propose to treat 
Cotopaxi macuchae Mayo ( 1968) as a Nomen Dubium. 

Material 

Cotopaxi macuchae holotype slides from Ecuador, Cotopaxi 
Province, Macuchi, Braden Quebrada, 6Nl/ l 945. V. K. 
Mayo Col. Deposited in FAMU. 
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Biology 

T~1e adults of leptohyphes generally perform the nuptial 
flight at early morning, emerging as subimagines the 
previous day (generally at dusk). They molt to subimago 
during . the night or early morning and immediately 
take flight. The swarms are not very numerous, ranging 
from 5- 10 males to no more than about 50. The swam1s are 
more or less ovoid in form, located above the water or near 
the shore above some landmark. The observed landmarks 
were mainly rapids or big blocks emerging from the river or 
at the banks. The fema les fly in a straight pattern directly 
above the swarm, until detected and grabbed by a male. Some 
females were observed to enter the sam e swarm 2-4 times, 
each time abandoning it for a moment with a different male. 
Males were observed to return to the swarm after each 
mating. Only one species from Colombia was observed to fly 
at dusk. 

Nymphs are relatively bad swimmers inhabiting rivers 
and streams of variable conditions. In some s ilty rivers 
they were found as the most numerous component of the 
mayfly fauna. The darker segments on the caudal filaments 
function as weak points where the filaments can break when 
forced. The opercular gills of each s ide move independently. 
If dist11rbed they are maintained against the abdomen pro
tecting the functional gills. and after a few seconds they are 
lifted slightly to permit the respiratory movements of the 
remaining gills. 

Analysis of gut content showed only organic and inorganic 
detritus, supporting the general idea that they are collectors 
of particulate matter. 

Leptoliyphes eximius Eaton (Figs. 1- 23, 126, 127) 

l. eximius Eaton, 1882: 208; Eaton, 1884: 140; Ulmer 1920: 
122; Needfaun & Murphy, 1924: 32; Navas; 1930: 130; 
Lestage, 1931: 60; Traver, I 958a: 497; Traver, I 958b: 81; 
Kimmins, 1960: 305: Edmunds et al.. 1976: 254; Hubbard, 
1982: 273; Dominguez, 1984: I 03; Kluge & Naranjo, 1990; 
Kluge, 1992: 6- 9; Dominguez et al., 1994: Hofmaim el al., 
1999: 66; Molineri: 200\a: 129. 

leptohyphes bmcld Navas, 1931: 322; Hubbard, 1982: 273; 
Dominguez, 1984: 103. NEW SYNONYM 

Bruchella nigra Navas, 1920: 56; Demoulin, 1952: 28 1; Traver, 
l958a: 494. NEW SYNONYM 

LeptohJ,phes nigra; Edmw1ds, Allen & Peters, 1963: 17. 
leptohyphes niger; Hubbard. 1982: 274; Dominguez. 1984: I 03. 

Description 

Male imago (in alcohol) 

Length: body, 5.5- 5.6mm; forewings, 6.7-7.0mm; hind 
wings, 1.3-1.5 nun. General coloration orange-brown. 

Head. Yellowish white heavily tinged with black between 
ocelli. Antennae yellowish white very s lightly shaded with 
gray at apex of pediccl. 

Thorax. Pronotum yellowish shaded with black. Mesono
tum orange-brown shaded with black on carinae and antero
lateral corners of anteroscutum and shaded with gray on a 
median and two sublate ra l longitudinal bands; mesoscutel
lum yellowish translucent completely washed with black, 
membranous filaments whitish translucent. Metanotum 
orange-yellow. Propleurae and prosternum whitish translu
cent washed with black on prosternum. Pleurae and sterna of 
meso- and metathorax orange-yellow tinged with gray on 
carinae, coxae and mesostemum. 

Legs. Forelegs: coxae and trochanters yellowish, 
remain ing segments whitish s lightly tinged with gray on 
dorsum of femora, tibiae and tarsi, and with yellow on 
dorsum of femora and base of tibiae. Middle and hind legs 
whitish with yellowish coxae, trochanters, margins offemora 
and base of tibiae; shaded with gray on coxae and on dorsum 
of femora. 

Wings {Figs. 2-4). Membrane of forewings hyaline very 
s lightly tinged with yellow, longitudinal veins yellowish 
washed s lightly with gray. cross veins yellowish. 

Abdomen. Yellowish translucent, terga completely 
shaded with black except on intersegmental membranes, 
shaded more markedly on a pair of submedian lines on terga 
I- VJ and a single median line on tergum X. Abdominal 
sterna slighlly washed with gray darker on a median ovoid 
mark. 

Genitalia (Figs. 5- 9). Styliger plate ye llowish white 
washed with gray, with yellow lateral margins; forceps and 
penes whitish translucent washed with gray at base of first 
segment of forceps and with yellow on lateral margins of 
penes. Tails whitish translucent completely washed with gray, 
darker on basal joinings. 

Female imago (in alcohol) 

Length: body, 6.6-6.8 mm; forewings (Fig. la, b), 7.5- 8.0 
mm. General coloration orange-brown. Head as male except 
occipul paler. Thorax as male except shaded with black more 

Figs. t-:-23. _Leptolryphes exi1!1ius. Adult: la. S? forewing: lb. same. variation in cubital venation: 2. cf forewing: 3. cf hind wing; 4. detai.I 
o~ d' !im~ wmg; 5. ::5' ab~oimnal segments lX- X: l.v.; 6. gen_i1:3lia of cf subimago, v.v.; 7. genitalia of male imago, v.v.; 8. penes. ventrolat
era~ vie~, 9a-d. details of apex of p~n~s lobes (different pos1t1ons). Nymph: 10. dorsal aspect of head and thorax (mesothoracic coloration 
omitted~, 11. hea~ (color pattern ~anauon), d.v.; 12. l.abiurn. v.v.; 13. hypopharynx, d.v.; 14. apex of maxillae, d.v.; 15. fore leg, d.v.; 16. hind 
leg. ?· v., 17. detail of eta~; 18. gdl II, d. v.; 19- 23. gills Il- VL. v. v.; b.c. =basal spine: d.l. = distal lobe; c.l.s. = distal spine; m.d. = marginal 
denucles; s.d. = submiu·gmal denticles: t.r. =transversal row of spines. 
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marked. Legs and wings as in male, except hind wings absent 
or extremely reduced to a small membranous flap. Abdomen 
as in male, IX sternum yellowish washed with black with 
slightly concave hind margin. Tai ls as in male but relatively 
shorter. 

Mature nymph (in alcohol) 

Length of male: body, 4.8-5.6 mm; mesonotum + wingpads, 
2.0-2.2 nun; hind femora, 1.3-1.5 mm; terminal filament, 
3.6-4.0 mm; cerci, 3.2- 3.5 mm. Length of female: body, 
5.5-6.7 mm; mesonotum + wingpads. 2.3- 2.5 mm; hind 
femora, l.4-1.6mm; terminal filament, 4.5- 5.2 mm; cerci, 
4.0-4.2 mm. General coloration: cuticle yellowish translu
cent without marks, hypodermis varies from yellowish white 
to whitish yellow with gray or black markings. Head yel
lowish white tinged with black as in Figs. I 0, 11 . Antennae 
yellowish white. MouU1parts yellowish white shaded with 
gray on center of submentum and dorsal portion of 
mandibles. Thorax. Pronotum yellowish white with gray 
markings as in Fig. I 0. Mesonotum whitish yellow with lon
gitudinal gray bands. Metanotum yellowish white shaded 
with gray at margins. Legs (Figs. 15-16 ). Whitish yellow, 
except tarsi yellowish, with diffuse longitudinal gray bands 
on fcmora. Tarsal claws with 4-5 marginal denticles and one 
unpaired submarginal denticle near apex (Fig. l 7). Abdomen 
yellowish white a lmost completely washed with blackish on 
terga 1- LX, washed more markedly on median band; tergum 
X with blackish median band and lateral regions. Segments 
Ill-VI laterally expanded and yellowish translucent, pos
terolateral spines present on segments Vil- IX. Abdominal 
sterna whitish except posterolateral spines and distal half of 
IX sternum yellowish. Gills (Figs. 18-23) whitish translucent 
tinged with blackish on basal half of opercular lamellae 
and very s lightly at base of remaining gills: gi ll formula 
316161612. Tails yellowish. 

Egg 

Polar cap generally triangular (Fig. 126), some with a dista l 
constriction (see Fig. 3e in Kluge, l 992). Chorionic plates 
polygonal and contiguous on uncapped pole, becoming U
shaped and more separated toward capped pole (Fig. 126). 
Small ovoid fibrous scales (probably KCT, but greatly trans
formed) sparsely distributed between the plates. and lying 
above a small groove (Fig. 127). Micropyle circular or polyg
onal, surrounded by 5-6 chorionic plates, generally located 
near the uncapped pole (Fig. 127). 

1i 1riatio11s 

Some individuals have femora very slightly shaded wilh gray 
and others only conserve the distal part of the blackish band 
on fcmora in the form of a subapical mark. The vein !Cu I of 
male and female forewings may be attached (Fig. la, (2) or 
not (Fig. I b) to CuP or CuA. Female hind wings arc gener-

ally absent but in some females a little membranous remnant 
of the wings cru1 be found. 

Life c:i'C!e association 

Association between adults and nymphs were made by 
rearing of nymphs of both sexes. Male and female imagines 
where captured in the same swarms. 

Material 

leptoliyphes e:nm1us Eaton: 2 male imagines (pinned, 
deposited at MACN) from Argentina, Cordoba, Alta Gracia, 
La Granja, 29/II/1925, C. Bruch Col.; 80 male imagines, 4 
female imagines, 4 male subimagines, 6 female subimagines 
and 45 nymphs (TFML) from ARGENTINA, Cordoba, Los 
Espinillos, Rio Los Espinillos, 13- 16/lX/1997, C. Molineri 
& C. Nieto Cols. leµtohyphes hruchi Navas: I male 
subimago ("typus", pinned, MACN) from Argentina, 
Cordoba, Alta Gracia, La Granja, 7/II/ 1927, C. Bruch Col. 
Bruche//a nigra Navas: 1 male imago ("typus''. pinned, 
MACN) from Argentina. Cordoba. Alta Gracia. La Granja, 
l- 8/IV/ 1920, C. Bruch Col. Numerous adults and nymphs 
(many of them reared) from different localities in Argentina 
(Jujuy, Salta, Catamarca, Tucuman. La Rioja, San Luis, San 
Juan, Cordoba, Mendoza and Ncuquen Provinces) are housed 
in lFML. 

Diagnosis 

This species can be differentiated from the others of the 
genus by Ule following combination of characters, in the 
imagines: (I) membrane of wings almost hyaline; (2) wing 
veins yellowish; (3) occiput whitish yellow with black mark
ings as Figs. 10, 11; (4) abdominal segments IX- X and base 
of tails without bright orangish brown in vivo. Nymph: ( 1) 

occiput whitish or with an arc-shaped blackish mark as in 
Figs. I 0, 11 ; (2) tarsal claws with 4-5 marginal denticles and 
one unpaired submarginal denticle near apex (Fig. 17); (3) 
pronotum with black markings as in Fig. JO: (4) basal half 
of opercular lamellae shaded w ith black; (5) gill formula 
316161612; (6) basal 1/3 of tails with whorls of long setae at 
each intersegmental joining. 

Discussion 

The type material of l. eximiu.1· is represented by a single 
female imago thoroughly studied by Kluge ( 1992). Although 
this material was not avai lable for lhe present study, the 
descriptions from Eaton and Kluge permit the assignation of 
the material lo this species with certainty. The type material 
of leptoh.iphes bruchi Navas and Bruchella nigra Navas are 
pinned, dried specimens from the same locality as l. eximius 
Eaton. These names are synonymized here because all of 
them proved lo be of the same species, described first by 
Eaton as l. eximius. The presence of two pinned male imag-



Revision of South American Leptohyphes 55 

ines (see Material) correctly identified as L. eximius by Navas 
shows that this author knew the male of this species, but 
never described it. 

Biology 

Populations ofnymphs of this species studied during a period 
of two years in a foot11ill stream in NW Argentina showed a 
multivoltine type of life cycle. Nymph of different stages and 
adults were collected all the year around, each generation 
lasting 2 to 4 months. 

Leptoltyphes cornutus Allen (Figs. 24-50, 128, 129) 

L. cornutus Allen, 1967: 357; Hubbard, 1982: 273. 

Description 

Male imago (in alcohol) 

Length: body, 6.3- 6.5 mm; forewings, 7.7- 8.2 nun; hind 
wings, 1.3-1.4 mm. General coloration grayish brown. 

Head. Blackish except base of antennae and ocelli 
whitish. Eyes brownish black. With a pair of small and blunt 
tubercles between lateral ocelli. Ante1rnae: scape whitish 
washed with brown ventrally, pedicel yellowish translucent, 
flagellum whitish translucent. 

Thorax. Proootum heavily shaded with black, posterior 
margin extended rearward forming a pair of projections. 
Meso- and metanotum brown slightly shaded with black, 
with black margins and carinae. Propleurae and prosternum 
whitish completely shaded with black; mesopleura yellowish 
brown tinged with black on base of coxae, mesosternum 
brown tinged with black at middle; mesoscutellum translu
cent ye llowish brown with a pair of grayish membranous fil
aments; metapleurae and metasternum whitish completely 
shaded with black. 

legs. Coxae of all legs black, trochanters yellowish 
brown partially washed with black; femora whit ish with 
brown margins, shaded with black on distal half of 
forefemora and almost completely on middle and hind 
femora; tibiae and tarsi of all legs yellowish white washed 
with light gray except on middle and hind tarsi. 

Wings (Figs. 27-29). Membrane of both wings hyaline 
tinged with yellowish brown, C and Sc sectors of forewings 
darker than rest of wing; longitudinal veins ye llowish brown 
shaded with black; cross veins light brown, some of them 
connecting longitudinal veins with hind margin; base of vein 
CuP present and parallel to base of vein CuA. Hind wings 
relatively large, with two longitudinal veins, and curved 
costal projection. 

Abdomen. Whitish translucent completely tinged with 
grayish brown except on lateral zones of segments Tl- V 
slightly shaded with gray; segments Vll- X darker than the 
rest, tergum X with a brown longitudinal band at middle; 
with black pleural folds. 

Genitalia (Figs. 30, 31) . Styliger plate yellowish brown 
shaded with gray; forceps and pcnes translucent yellowish 
white, slightly shaded with yellowish brown on segment 1 of 
forceps and with light gray on penes. Tails yellowish white 
sl ightly shaded with gray. On living individuals the base of 
tails and abdominal segments lX- X are bright reddish brown. 
but this coloration immediately fades when immersed in 
alcohol. 

Female imago (i11 alcohol) 

Length: body, 7.0-8.7 mm; forewings, I 0.0-11.2 mm; bind 
wings, 1.0- 1.1 mm. General coloration grayish brown. 
Head and thorax as in male, except meso- and meta
pleurae yellowish brown washed with black on meta
pleurae. Legs as in male except fore femora completely 
shaded with black, tibiae of all legs yellowish translucent 
and tarsi of aU legs whitish translucent. Wings. Forewings 
(Fig. 24) as in male except with more cross veins connected 
wi th hind margin; hind wings (Figs. 25, 26) relative ly 
smaller and with longer costal projection. Abdomen as in 
male, except sterna f- VII strongly convex; tergum 1X 
with black posterolateral spines. Sternum TX extended 
posteriorly with shallow apical notch. Tails as male but 
relatively shorter. 

Mature female nymph (in alcohol) 

Length: body, 7.3mm; mesonotum, 2.7mm; terminal fi la
ment, 5.0mm; cerci, 4.0mm. General coloration blackish 
brown. Maxi llary palp with setae on apex of segment 1 (Fig. 
42). Head and thorax with cuticle marks not visible, with 
hypodem1ic marks as in female imago. With a pair of small 
and blunt tubercles dorsally on meson of head and another 
pair of larger and pointed tubercles behind eyes (Fig. 33). 
Proootum with a pair of tubercles near hind margin (Figs. 32, 
33); mesonotum with a pair of similar tubercles at middle 
and with an additional pair of tubercles formed by the 
extended posterior margin of wingpads (Figs. 32, 33). Legs 
(Figs. 34-- 36). Fore and middle coxae with a dorsal projec
tion, blunt and small on coxae I, but pointed and large on 
coxae IT; short and blunt spines present in all femora; tibiae 
J and JI with a pair of blunt spines on inner margin, all tibiae 
with a group of acute spiaes at apex; tarsi of all legs with a 
row of spines on inner margin; tarsal claws (Fig. 40) with a 
row of 9- 11 irregular marginal denticles and with a single 
submarginal denticle near apex. Abdomen brown turning 
blackish brown on segments Vlll- X, with a pair of dorsolat
eral blunt spines on segments IV-VIII; segments lll- Vll lat
erally expanded; segments VlJ- IX with posterolatcral spines, 
those on VJI dorsally directed. Gills (Figs. 45- 50): gill 11 
black, giils llJ- V with numerous additional lamellae, gill VI 
with a dorsal bigger lamclla and two pairs of smaller ventral 
leaves (gill formu la 3/10/8/8/5). Tai ls yellowish brown with 
blackish brown basal rings and with whorls of brownish setae 
on some intersegmental joinings. 
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Egg 

Polar cap generally triang ular (Fig. 128). Chorionic plates 
polygonal and contiguous on uncapped pole, turning U
shaped (not as marked as in L. eximius) and more separa ted 
toward capped pole (Fig. 128). Fibrous scales (KCT?) longer 
and thinner than in L. eximius, sparsely d istributed between 
the plates (Fig. 129). Micropyle circular or polygonal. 
rounded by 5-6 chorionic plates, generally located near the 
uncapped pole (Fig. 129). 

life cycle association 

Male and female adults are associated because they were cap
tured at nuptial fli ght, and share forewing venation and colo r 
patte rn. Nymphs and adults a re associated by rearing. 

Biology 

Nuptial flight was observed before sunrise at 5:30 h AM. and 
disappeared at 6:30 h AM. Groups of 7- 10 males flew about 
I m above water level, in riffle zones. Each male went up and 
down continuously about 40-60cm. Females displayed a 
straight flight above the swarm. Only three nymphs could be 
collected, two mature nymphs (one of them reared to 
subimago) and the other very immature; they were found on 
a substrate composed mainly by a rock floor covered with 
submersed vegetation. 

Material 

Ho lotype slides (head and mouthparts. legs) from Brazil, Rio 
lrany, IY- 1963, F. Plawnann [probably for Rio Irani from 
Brazil, Santa Catarina St., Near Nova Teutonia). Other 
material studied: 2 nymphs (one very immature), l female 
subimago, 3 female imagines, 37 male imagi nes and I reared 
male subimago with its nymphal exuviac from Argentina, 
Misioncs, Parque Provincial Urugua-i, Arroyo Uruzi'.1 , 
23- 24/Xl/ 1998, E. Dominguez, C. Molineri , C. icto & 
F. Romero Cols.; 2 immature nymphs, I female and 6 
male imagines same locality except date and collector: 
7- 11 /X ll/ 1999, C. Molineri Col.; 34 male imagines from 
A rgentina, Misioncs, Dpto. San Pedro, conftuencia rios 
A legria y Pirai Guaz(1, 22- 23/Xl/ l 998, E. Dominguez, C. 
Molineri , C. Nieto & F. Romero Cols.; l immature nymph 
from Brazil , Rio de Janeiro, Nova Friburgo, Mun. water 
upply, 20/IY/1977, C. M. & 0 . S. Fl int Jr.; 2 mature nymphs 

from Brazil, Santa Catarina, Xanxere, Rio Toldo, no data of 
collectors; and 2 mature nymphs from Brazil, GO, Rio 

It iquira, 19/fl/ 1970, C. G. Froehlich Col. The ho lotype slides 
and 4 male and I female imagines arc deposited in FAMU, the 
nymph fro m Rio de Janeiro is deposited in NMNH, 2 nymphs 
are housed in MZSP and the remaining material in IFML. 

Diagnosis 

l . comi1111s can be differentiated from the other species o f 
the genus by the fo llowing combination of characters, in the 
imag ines: (I ) membrane of wings tinged with yellowish 
brown; (2) wing veins yellowish brown shaded with black; 
(3) head widely shaded with black; (4) abdominal segments 
IX- X and base of tai ls bright orange-brown in vivo; (5) 
genita lia as in Figs. 30, 3 1; (6) base of CuP present and par
a lle l to base of CuA (Figs. 24, 27); (7) attached marginal 
intercalaries present (Figs. 24. 27). Nymph : ( I ) occiput 
widely washed with black; (2) ta rsal c laws with 9- 11 irreg
ular marginal denticles and one unpaired submarginal denti
cle near apex (Fig. 40); (3) head, pronotum and mesonotum 
with pairs of tubercles as in Figs. 32, 33; (4) opercular lamel
lae widely shaded with black; (5) coxae I and II with a dorsal 
projection (Figs. 34 , 35). bigger in eoxa II; (6) maxillary palp 
with setae on apex of segment I (Fig. 42); (7) gill formula 
3/ 10/8/8/5 (Figs. 46-50). 

leptohyphes plauman11i Allen (Figs. 51-65) 

l eptohyphes sp. Edmunds, Allen & Peters, 1963, pl. 14, Fig. 72. 
Lepwhyphes plc111111a1111i Allen, 1967: 355; Hubbarc~ 1982: 274; 

Da Silva, 1993: 3 14. 
leptohyphes pereirae Da Silva, I 993: 313. NEW SYNONYM 

Description 

Male imago (in alcohol) 

Length: body, 4 .9- 5.3 mm; forewings, 5.3- 5.5 mm; hind 
wings, 0.8- 0.9 mm. General coloration yellowish brown. 

Head. Yellowish white washed with black dorsally. Eyes 
blackish, ocelli whitish rounded with black. Antennae yel
lowish white washed with light brown on scape. 

Thorax. Pronotum whitish translucent media lly, turning 
yellowish toward margins, completely washed with gray. 
Mesonotum yellowish brown di ffusely washed with gray, 
membranous fi laments on mesoscutellum g rayish white. 
Metanotum light yellowish brown. Propleura and prosternum 
whitish washed with gray and with brown carinae, pleura and 
ste rna of meso- and meta thorax light yellowish brown shaded 
with g ray on car inae. 

Figs. 24-50. Leptoliyphes corn1.1111s. Adult: 24. ~ fo rewing; 25 . ~ hind wing; 26. same. enlarged; 27. cJ fo rewing; 28. cJ hind wing; 29. 
same, enlarged; 30. cJ genita lia (one forceps ominecl), v. v. ; 3 1. cJ abdominal segments lX- X, l.v. Nymph: 32. lateral aspect; 33. dorsal outline 
of head and thorax: 34-36. fore. median and hind legs, d.v.; 37. labrum, left d.v .. right v.v.; 38. labium. idem; 39. right mandible, d.v. ; 40. 
tarsal c law; 4 1. detai l of apex of left mandible, v.v.; 42. maxillary palp: 43. maxilla, v.v. ; 44. apex of maxilla, detail; 45. gill II . d.v.; 46-50. 
gills 11- Vl. v.v. 
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Figs. 5 1-65. Lepwhyphes plaumanni. Adult: 51. cJ geni ta lia, v.v. ; 52. cJ fo rcwing; 53. cJ hind wing; 54. S? forcwing; 55. pcnes, l.v. Nymph: 
56. foreleg; 57. hind leg; 58. tarsal claw; 59. dorsa l outline ofnymphal head and thorax: 60. g ill II. d.v.; 61-65. gi lls II YI, v.v. 

Legs. Coxae and trochanters of all legs light yellowish 
brown shaded with gray, rest of legs yellowish white with 
yellowish brown marg ins and shaded complete ly with gray, 
shaded more markedly on middle and hind legs. 

Wings (Figs. 52. 53). Membrane of forewings hyaline 
tinged with yellowish light brown, darker on basal half of C 
and Sc areas. longitudinal veins grayish brown, cross veins 
brownish. 

Abdomen. Whitish translucent completely washed with 
grayish brown, except on intersegmental membranes; seg
ments vm-x darker than rest of abdomen; shaded with gray 
on pleural fo ld of segment II , and on a double submedian 

row on terga TI- V I; tergum X wi th a brownish mediolongi
tudinal band. 

Genitalia (Figs. 51, 55). Styliger plate yellowish brown 
with lateral margins brownish; forceps and penes whitish 
translucent tinged with yellowish Oil forceps segment f and 
lateral margins ofpenes. Tails grayish with hyal ine interseg
mental joints. 

Female imago (in alcohol) 

Length: body, 4.5-5.7 mm; forcwings, 7.3 mm. General col
oration orange-brown. Head as in male. Thorax, legs and 
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wings (Fig. 54) as in male except for common sexual dimor
phism. Hind wings absent. Abdomen as in male except 
washed with grayish brown more markedly. Egg mass yel
lowish translucent. Tails whitish translucent slightly washed 
with gray. 

Mature nymph (in alcohol) 

Length of male: body, 3 .6-4.4 mm; mesonotum + wingpads, 
1.5- 1.6 mm; hind femur. 1.2 nun; terminal filament, 4.2-4.3 
mm; cerci, 3.9-4. 1 mm. Length of female: body, 6.2-6.6 mm; 
mesonotum + wingpads, 2.2 mm; hind femur, 2.7 mm; ter
minal filament, 5.5-6.0 mm; cerci, 5.0-5.5 mm. General col
oration yellowish brown with gray markings. ventra lly paler. 
Head dorsally washed with black as in Fig. 59. Antennae yel
lowish translucent. Thorax. Pronotum widely tinged with 
black except on sublateral irregular and yellowish marks, 
hind margin blackish. Mesonotwn widely tinged with 
blackish. darker at base of wings. Anterolateral corners 
of pro- and mesonotum somewhat extended forming a 
right angle. Thoracic sterna whitish yellow very slightly 
shaded with gray. Legs yellowish light brown with short 
brown spines as in Figs. 56, 57. widely washed with gray, 
basa l 2/3 of tarsi orange-brown; coxae II with a dorsal black
ish mark at the base of a small dorsal projection; tarsal claws 
with 3-4 marginal denticles and one unpaired submarginal 
denticle near apex (Fig. 58). Abdomen yellowish brown 
widely tinged with blackish with short brown spines on terga 
l- lX, these spines are small and scattered over terga, but two 
of them are bigger and located medially on bind margins of 
terga ; tergum X without spines and washed with black on 
mediolongitudinal band. Gills (Figs. 60-65): opercular gill 
grayish wi th whitish margins, remai11ing gills whitish 
u·anslucent slightly washed with gray al base; gill formula 
3/5- 6/5-6/5/ 1. Tails yellowish translucent with blackish 
joints at base on females and at 1 /2 from base to apex on 
males, with whorls of brown and small spines on each inter
segmental joining. 

life cycle association 

Association between adults and nymphs were made by reared 
nymphs of both sexes. Male and female imagines where cap
tured at the same hour. 

Material 

l. pla11111anni: 13 nymphs paratypes and 7 nymphal sl ides 
paratypes from Braz il , Nova Tcutonia. Rio Ariranha, 
XI/ 196 1, Fritz Plaumann Col (FAMU, No. E2007). Other 
material studied from the following localities in Argentina. 
Misioncs Province: I reared male subimago from Ruta Prov. 
203, 15 km E San Jose, Arroyo Loquifio, 17!IX/1998, 
Dominguez, Molineri and Nieto (= "D, M & N" below); 3 
nymphs, I male imago and I reared male subimago from 
Dpto. San Pedro, confluencia rios Alegria y Piray Guazti, 

22- 23/Xl/ 1998, D, M & N; 10 nymphs, I reared female 
imago, I male imago, I female and I male subimagines 
from Dpto Candelaria, 2km E Bonpland, rio del camping, 
18/Xl/1998, D, M & N; 2 nymphs and 14 male imagines from 
Arist6bulo del Valle, Ruta Prov. 7, Rio Cui'ia-Piru. 
19- 20/Xl/ 1998. D, M & N; 15 nymph and 2 fema le 
imagines from Parque Prov. Urugua-i, Arroyo Uruzu, 
23- 24/Xl/l 998, D, M & N; 2 nymphs same locality except 
date and collector: 7- l l/Xll / 1999, C. Molineri; 7 nymphs 
from INTA Cuartel Victoria, lOkm NE San Vicente, 
20/Xl/ l 998, D, M & N; 22 nymphs from Puerto Mado, 3 km 
W Maria Magdalena, Arroyo Yacutinga, 19- 20/Xf/1998, D. 
M & N; 12 nymphs, l reared female subimago and I reared 
male subimago from Arroyo 25 km S El Soberbio, 
21/Xl/1998, D. M & N. The paratypes are housed in FAMU. 
the remaining material in IFML. 

Diagnosis 

Leptohyphes plaumanni can be differentiated from the other 
species of the genus by the following combination of char
acters, in the imagines: ( I) membrane of wings tinged with 
yellowish light brown; (2) wing veins grayish brown; (3) 
occiput widely shaded with black; (4) abdominal segments 
lX- X and base of tails bright orange-brown in vivo. Nymph: 
( 1) occiput widely washed wi th black as in Fig. 59; (2) tarsal 
claws with 3-4 marginal denticles and one unpaired sub
marginal denticle near apex (Fig. 58); (3) pronotum with 
black markings as in Fig. 59; (4) opercular lamellae widely 
shaded with gray: (5) basal I /3 of tails wi th whorls of short 
spines at each intersegmental joining; (6) gill formula 
3/5--Q/5- 6/5/ 1 (Figs. 60-65). 

Discussion 

l eptohyphes pereirae Da Silva is sy11onymized with l. 
p/aumanni Allen because the characters postulated to 
distinguish them (number of denticles on tarsal claws and 
spines on dorsum of fernora I.I and Ill) are no longer valid. 
In the same population of l. plaumanni were observed 
nymphs with 3 or 4 marginal denticles, showing that this 
variation is intraspecific, so the presence of a small fourth 
denticle on l. pereirae is not sufficient to maintain it as a 
valid species. Also the spiculation of dorsum of femora, the 
general aspect of the nymphs and color pattern are similar in 
both species. 

Leptoliyphes cari1111s Allen (Figs. 66-70) 

leptohyphes carinus Allen. l 973: 365: Hubbard, 1982: 273. 

Material 

Four holotype sl ides from PERU: Huallaga, 25-IX-1963. M. 
Pandura. Deposited in FAMU. 
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Figs 66 70. leptohyphes cari1111s, nymph. 66. Maxillae, d.v.; 67. fore tarsal claw, v.v.; 68. foreleg; 69. bind leg: 70. gill II. d.v. 
Figs. 71, 72. l eptohyphes ecuador, nymph. 71. Hind leg; 72. detail of tarsal claw. 
Figs. 73- 78. l eptohyphes illiesi nymph. 73. Head and pronotum; 74. general outline of pro- and mesonotum; 75. tarsal claw; 76 78. fore, 
middle and hind legs; d.p. = distal palisade of denticlcs: d.t. = dorsal tubercle. 

Diagnosis 

Only the nymphal s tage is known, and can be sepa rated from 
the others of the genus by the following combination of char
acters: (I) abdomen with dorsal tuberc les; (2) tarsal claw 
with 3 marg inal denticles and 4 submargina l denticles near 
apex (Fig. 67); (3) spines on anterior face of femora II and 
Ill absent (Fig. 69); (4) elevated sockets absent. 

Discussion 

This species is very similar to l. setosus, described from the 
same locality, but can be separated from it by "abdomen wi th 
dorsal tubercles on some terga" (Allen). The presence of hind 
wingpads in the females could not be scored, because only 
males were studied; this would help with the future associa
tion with adults. 
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Leptohyphes ecuador Mayo (Figs. 7 1, 72) 

Leptohyphes ecuador Mayo, 1968: 305; Hubbard, 1982: 273. 

Material 

Three female paratypes nymphs (alcohol, FAMU: E2034.T) 
from ECUADOR: Macuchi , Braden Quebrada, June 6, 1945, 
V K. Mayo. 

Diagnosis 

Only nymphs are known. This species can be separated 
from the otber of the genus by the fo llowing combination 
of characters: ( l ) occiput with a pair of blunt tubercles, 
pro- and mesonotum each with a pair of small.er tubercles, 
all o f them with spicules on the apex; (2) inner margin of 
forcwingpads with a row of a few spicules; (3) hind 
wingpads absent in female; (4) tarsal claws with 5 marginal 
denticles but no submarginal denticles near apex (Fig. 
72); (5) l1ind femora with a di stal tubercle (Fig. 7 1); (6) 
spines on anterior face of femora absent; (7) elevated sockets 
absent. 

Leptohyphes illiesi Allen (Figs. 73- 78) 

Leptohyphes illiesi Allen, 1967: 368; Hubbard, 1982: 273. 

Material 

1-folotype nymph ( in a lcohol, parts on slide, FAMU: 
(E201 8. l T) from PERU : Rio Chi lion, Station IV (343-D), 
1100 m , 3-V-1 958, J. Illies. 

Diagnosis 

O nly the nymph is known and it can be separated from 
the other of the genus by the following combination of 
cbarcters: ( I ) tarsal claws with 4-5 marginal denticles and 
one submarg inal dcnticle near apex (Fig. 75); (2) hind 
wingpads absent in female; (3) developing wings whitish; 
(4) spines on anterior face of femora present near the 
dorsal margin (Figs. 77, 78); (5) elevated sockets absent; (6) 
anterolatera l com ers of pro- and mesonotum projected as in 
Figs. 73, 74; (7) occiput apparent ly without color markings 
(Fig. 73). 

leptoltyphes illvictus Allen (Figs. 79, 80) 

Leptohyplzes i11vic111s Allen, 1973: 368; Hubba.rd, J 982: 274. 

Material 

Holotype male nymph (alcohol, FAMU: E2042. 1 T) from 
PERU, San Martin Prov., Tulumayo. 20 km. E Tingo Maria, 
23-Vf- 1963, W L. Peters. 

Diagnosis 

Only the nymphal stage is known and only males were 
studied. This species can be di fferentiated from the others of 
the genus by the following combination of characters: (1 ) 
denticles on tarsal claws: 2 + 1 (Fig. 80); (2) small tubercles 
on mesonotum (Fig. 79); (3) anterolateral comers of pro- and 
mesonotum projected as in Fig. 79; (4) occiput apparently 
without color markings (Fig. 79). 

leptoltyphes jodia111zae Allen (Figs. 81-85) 

Leptohyphes jodian11ae Allen, I 967: 358; Hubbard, 1982: 274. 

Material 

Paratypes: 3 nymphs (FAMU: E20 1 l.T) from PERU, San 
Martin Prov., Rio Septa Grande [Supte Grande in Allen, 
1967], 10km. E. Tingo Maria, 26Nl/ l963, W. L. Peters. 

Diagnosis 

The nymphs of this species can be separated from the other 
of the genus by the fo llowing combination of characters: (I) 
denticles on tarsal claws: 3 + I (Fig. 84); (2) mesonotwn with 
spicules; (3) with a small and acute projection on anterolat
eral corners (Fig. 8 1 ); ( 4) bind wingpads absent in female; 
(5) developing wings whitish; (6) femoral spines relatively 
long and located on elevated sockets (Figs. 82, 83); (7) spines 
on anterior face offemora 11 and rn present (as a median lon
gitudinal row of 12- 13 spines, Fig. 83 ); (8) ventral margin 
of tibiae I appear to be expanded (Fig. 82). 

Discussion 

This species is very similar to L. petersi but can be dist in
guished from it by tarsal claw denticula tion and num ber of 
spines on dorsum of femora. 

Leptoltyphes li11iti Wang et al. 

Lep1ohypes liniti Wang, Sites & McCafferty, 1998: 69. 

Diagnosis 

This species was not st11died but from the original descrip
tion and figures the following combination of characters to 
distinguish it was extracted: ( I ) head, body and legs without 
tubercles; (2) tarsal claw: 4-5 + 0; (3) developing wings 
blackish; (4) elevated sockets present; (5) antero latera l 
corners of pronotum proj ected anteriorly; (6) occiput with a 
re ti.culated color pattern; (7) branched setae present on 
dorsum of Labrum. 

Discussion 

The fo llowing characters could not be scored but would be 
important for a better defini tion of this species: ( 1) p resence 
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Figs. 79, 80. leptohyplu.'s i11vic111s, nymph. 79. Genera l outline of head and thorax, d.v.; 80. tarsal claw. 
Figs. 81- 85. leptohyphcs jodiannae, nymph. 81. General outline of head and thorax, d. v.; 82. foreleg; 83. hind leg; 84, tarsal claw; 85, 
detail of femoral spines. 
Figs. 86-95. Leptohyphes 11u1c1tla1us. nymph. 86. General outline of head and thorax (left and right sides of head showing illlraspceific vari
ation); 87. head, d.v.; 88. genera l outline of head and thorax (olher variation): 89. opcrcular giJI. d .v.; 90. maxillae. d.v.; 91 a b. variation in 
femoral spines; 92. foreleg: 93. hind leg: 94--95. variation in tarsal claws; m.r. = med1olongitudinal row of dorsal spines. 
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or absence of hind wingpads in females; (2) form, number 
and distribution of spines on femora; (3) form and number 
of lamellae of the abdominal gi lls. 

Leptohyphes maculatus Allen (Figs. 86-95) 

lep10hyphes sp. 3 Roback [partim] L966: ISL. 
leptohyphes macu/atus Allen, 1967: 360; Allen & Roback, 

1969: 376; Hubbard, 1982: 274. 
l eptohyphes sp. lllies, L965: Fig. 3e. 
Leptohyphes coma/us Allen, 1967: 368; Hubbard, L982: 273. 

NEW SYNONYM 
leptohyphes sp. 4 Roback, 1966: I 5 1. 
l eptohyphes hirsur11s Allen & Roback, 1969: 374; Hubbard, 

1982: 273. NEW SYNONYM 
leprohyphes sp. 2 Roback, 1966: 15 1. 
Leptohyphes myllonotus Allen & Roback, 1969: 375; Hubbard, 

1982: 274. NEW SYNONYM 

Material 

Leptohyphes macu/atus. Paratypes: 2 nymphs from PERU: 
Huanuco, Rio Huallaga, Tingo Maria, 10-12/Vfl/ 1963, W. L. 
Peters(= WLP below); 8 slides from different localities near 
Tingo Maria: Rio Huallaga, 14-16/Vlll/1963. WLP (2 
slides); Rio Pendescia, 24 km Ede Tin go Maria, 22/Vll/ 1963 , 
W LP; Rio Tulumayo, 20km E Tingo Maria, 19/VIJ/1963, 
WLP (3 slides); Rio Bella junction Rio Monzon, 
25/VII/1963, WLP; all of them deposi ted in FAMU. Lepto
hyphes comatus. Holotype nymph (in alcohol, FAMU 
E2014.T) from PERU: Huallaga, Station Va, no date, 373-D, 
1800 m, J. lilies. Paratype slide (lllies collection) from: 
PERU, Huanuco, Huallaga, 1900 m, 32 1-D, no date, J. Illies. 
Leprohyphes hirsurus. Holotype nymph (alcohol , ANSP), 2 
paratype nymphs (alcohol) and 4 paratype slides from: 
PERU, near Tingo Maria, Puente Perez River, l-2/XJ1955, 
S.S . Roback. Leptohyphes my//onotus. Holotype slides 
(ANSP) de Peru, Porto Nuevo, 24-IX- J 955, S. S. Roback. 3 
paratype slides and 2 nymphs in alcohol from Peru Tulumayo 
R., 24-TX-J 955, S. S. Roback. 3 paratypes nymphs from 
Peru, R. Monzon, near Tingo Maria, 27-TX-1955, S. S. 
Roback. 

Diagnosis 

l. maculatus is known from subimagines and nymphs, 
and can be distinguished from the other species of the 
genus by the following combination of characters. fn 
the adults: ( l) female hind wings absent; (2) penes ' Y ' 
shaped; (3) membrane of wings not strongly tinged with 
brown or black. In the nymphs: ( 1) body and legs completely 
covered with thin whitish setae (not drawn in Figs. 92, 93); 
(2) occiput with variable marks (Figs. 86-88); (3) tarsal claw 
denticulation: 3- 5 + 0/ 1 (Figs. 94, 95); (4) developing wings 
whitish. 

Discussion 

Leptohyphes my//onotus, L. macu/atus, L. hirsutus and l. 
comatus are treated here as subjective synonyms because the 
types of these species a.re undistinguishable from each other, 
and represent small intraspecific variations of only one 
species. Moreover, all of these nymphs were collected in the 
same area. The name l eptohyphes macu/atus Allen ( 1967) 
has date and page priority above the others. 

Leptohyphes mollipes Needham & Murphy 

Leptohyphes mollipes Needham & Murphy, 1924: 32; Lestage, 
193 1: 60; Traver, I 958a; Hubbard, 1982: 274. 

Discussion 

Material of thi s species was not studied. It is known from 
adults of both sexes from Brazil, Cordisboro. From the orig
inal drawings the male genitalia seems typical of the genus. 
Forewings show an unusual cubital venation with 1Cu2 
longer than normal; whether this is an error on the drawing 
or a real pattern cannot be established without the material. 
The hind wings are veinless from description and illustration. 

Leptoltypl1es 11igrip11nct11m Traver 

Leptohyphes nigripunct11111 Traver, 1943: 82; Hubbard, 1982: 
274. 

Discussion 

This species is only known from a male subimago from 
Venezuela (Antimano). Traver stated that the genitalia was of 
the ' peterseni type' (similar to the type species o f Leptohy
phes) but reported that it was lost while being prepared for 
mounting. For these reasons the assignment to l. nigripunc
rum should be done after a carefully comparison with the 
holotype. 

Leptoilyphes peterse11i Ulmer 

"Genus Nov" Esben-Petersen, 1909: 553. 
l eptohyphes peterseni Ulmer, 19 19: 46; Ulmer, 1920: 122; 

Lestage, 1924: 45; Needham & Murphy, 1924: 32; Lestage, 
193 1: 60; Hubbard, 1982: 274; Dominguez, 1984: 103. 

Discussion 

This species is known from male and female subimagines 
from Brazil (Santa Catarina), Bolivia and Argenti1rn. It con
stitutes the first description of a male of Leptohyphes, and 
Ulmer assig11ed it to this genus because the wing venation 
was similar to that of the female of l. eximius Eaton (type 
species of the genus). The material is represented by nwn er
ous male and female subimagines. but between them prob
ably more than one genus are represented. 1 suspect this 
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because Ulmer described some males with penes not diver
gent at the tip, a situation known to occur in males of some 
recently described groups of the region. Moreover, the diver
gent penes of Leptohyphes species are always well separated 
in subimagines and imagines. This situation cannot be con
firmed until the type materia l can be studied. The genitalia 
drawn by Ulmer is quite similar to that described here for the 
males of L. plau111a1111i (Fig. 5 1 ), and as they are the only Lep
tohyphes species with this type of genitalia in this region 
(besides L. comutus Allen, also desc ribed here), probably 
they will show to be synonyms after detailed s tudy. 

Leptohyphes petersi Allen (Figs. 96-103) 

Leptohyplzes nymph no. 2 Needham & Murphy, 1924: 34. 
leptolzyphes petersi Allen, 1967: 364; Hubbard, 1982: 274. 

Material 

Paratype s lides from PERU, Rio Bella junction Rio Monzon, 
25-Vll-1963, WLP. Pa ratype slides from PERU, Rio 
Huallaga, Tingo Maria, l4- l 6Nlll/l 963, WLP; 5 female 
and 5 male imagines (in alcohol) from Peru, Rio Huallaga, 
Tingo Maria, INJll/ l 963, WLP (No. 2024T). Deposited in 
FAMU. 

Diagnosis 

Among the type materia l studied at FAMU there was one 
fema le w ith hind wings; the other four females differ a little 
in coloration with the first one and do not have hind wings. 
Here it is assumed that lhe female with hind wings was 
included by error in the type series and that it belongs to a 
different species. L. petersi can be separated from the other 
species of the genus by the fo llowing combinat ions of char
acters. fn the adults: (I) female hind wings absent; (2) penes 
as in Figs. I 03a-<;, distal spines longer than inner membra
nous lobes; (3) membrane of wings not strongly tinged with 
black or brown; (4) hind wings as in Fig. I 02. In the nymphs: 
( I) femoral spines medium in length (Fig. J 00); (2) e levated 
sockets present (Fig. 97); (3) tarsal claw dcnticulation: 3-4 
+ 0 (Fig. 99); (4) maxillar palpi long and slender (Fig. 101 ); 
(5) hind wingpads absent in female; (6) developing wings 
blackish or whitish; (7) pro- and mesonotum with projected 
anterolateral comers (Fig. 98). 

Discussion 

The presence of nymphs with blackish and whitish develop
ing wings (black tint not due to maturity) could reveal the 

presence of two rather than one species in the type material. 
The same appl ies to the female subimago with hind wings. 
The nymphs are similar to l. jodiannae but can be distin
guished from it by the characters discussed in this spec ies. 

Leptohyphes populus Allen (Figs. I 04- 1 11) 

l eptohwhes populus Allen, 1973: 366; Hubbard, 1982: 274. 

Material 

Holotype slides E2048.T from Brazil, Amazonas St., Rio 
Marauia, 26-27/ I/J 963, Fittkau. FAMU. 

Diagnosis 

This species is only known rrom the nymphal stage and can 
be distinguished from the other species of the genus by the 
fo llowing combination of characters: ( I) eyes of male 
divided (Fig. 104); (2) without tubercles on body or legs; (3) 
tarsal claw denticulation: 3-4 + 0 (Fig. 105); (4) spines on 
anterior face offemora absent (Fig. 111 ): (5) elevated sockets 
present (Fig. 11 0, 11 l ). 

Discussion 

This is the only species of leptolzyphes known to have 
divided eyes in the male. This situation permits a rapid iden
tification but creates doubts about its generic position. 
Except this. a ll the s tructures of the material studied show 
that l. populus belongs to leptohyphes. In the family 
Leptohyphidae, divided eyes in males are only known for 
Leptohyphodes inanis (Pictet), from which I have studied 
newly collected material and that represents a totally dif
ferent group. 

Leptohyphes seto.ms Allen (Figs. 112- 116) 

leptohyphes sp. 3 Roback [partim] 1966: 151. 
leprohyphes setosus Allen, 1967: 362; Allen & Roback, 1969: 

378; llubbard, 1982: 274. 
leptohyphes sp. 5 Roback, 1966: 151. 
leptohyphes echi11a1L1s Allen & Roback, 1969: 375; Hubbard, 

1982: 273. NEW SYNONYM 

Material 

leptohyphes setosus. Holo- and paratype nymphs in 
alcohol from Peru, Loreto Prov. , Rio Aguaytia, Aguaytia, 

Figs. 96-103. leptohyphes perersi. Nymph: 96. foreleg; 97. hind leg; 98. general outline of thorax. d.v.: 99. tarsal claw. Adult: 100. detai l 
of femoral spines; 101. maxillae, d.v.; 102. male hind wing; 103a. penes, l.v.; 103b, c. pencs, v.v. 
Figs. 104-111. l eptohyphes populus. Nymph: 104. head, d.v.; 105. tarsal claw; 106. labium. v.v.; 107. maxillae, d.v.: 108. opcrcular gill, 
d.v.; I 09. detail of femoral spines: 11 0. foreleg: 111. hind leg. 
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Figs. 112- 116. leptohyphes setosus, nymph. 112. General outline of head and thorax. d. v.; 113. maxillae, d. v.; l l 4a, b. detail of tarsal claw; 
11 5. foreleg; l 16a, b. variation on opercular gill, d.v. 
Figs. 117-121. Lep1ohyphes /acajalo. nymph. 117. Foreleg; 118. hind leg; 119. tarsal claw; 120. maxillae. d.v.; 121. general outline ofhcad 
and thorax. d. v. 
Figs. 122- 125. Leplohyphes tuberc11la1us, nymph. 122. Genera l outline of head and thorax, d.v.; 123 . tarsal claw; 124. hind leg; 125. maxilla, 
d .v.: d.l. =dorsal tubercle. 
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L5-Vll- l.963, WLP, and pa ratype slide from Peru, Tingo 
Maria, Rio Huallaga, no date, WLP (FAMU, No. 2010T). 
Leptohyphes echinatus. Holotype (whole nymph on slide) 
and paratype sl ides (ANSP, No. 20.55) ftom Tulumayo R., 
25-IX-1 955, S.S. Roback. 8 paratype nymphs Tulumayo, 
Po rto Nuevo, near Tingo Maria, 25-IX- I 955, S.S. Roback. 

Diagnosis 

Leptohyphes setosus is known from male subimagines and 
nymphs and it can be distinguished from the others of the 
genus by the following combination of characters. ln the 
adults: ( 1) genita lia of the 'peterseni' type; no more data 
except for the abdom ina l color pattern (Allen, 1967, Fig. 32). 
Jn the nymphs: (1) body and legs completely covered with 
thin and whitish setae; (2) without projections on legs or 
abdomen; (3) maxillae s tout with enlarged apical canines, 
recurved setae of distal brush short and scarce, dentisetae 
small and reduced in number, pa lpi short and robust (Fig. 
11 3); (4) tibiae w ide, ventra l margin extended (Fig. J 15); (5) 
tarsal c law denticulation: 3-4 + 4-5 (Fig. I 14a, b); (6) 
femora wide, femoral spines relatively short (Fig. 11 5); (7) 
hind w.ingpads absent in females; (8) abdomina l color pattern 
as in Figs. 31, 3 2 of Allen (1967). 

Discussion 

Leptohyphes echinatus Allen and Roback ( 1969) is he re syn
onymized with Leptohyphes serosus Allen ( 1967) because 
they are indistinguishable, showiJ1g identical color pattern, 
form of maxilla, tarsal claw denticulation, and leg and body 
setation. 

Leptohyphes tocajalo Mayo (Figs. l 17-12 1) 

Leprohyphes racajalo Mayo, 1968: 307; Hubbard, 1982: 274. 
Leptohyphes a/bus Mayo, 1968: 305; Hubbard, 1982: 273. NEW 

SYNOMYM 

Material 

Leptohyphes tacaja/o. Holotype fema le nymph (intact, in 
a lcohol) from ECUA DOR: Macuchi, Braden Quebrada, June 
6, 1945, V K. Mayo; paratypes: I 0 female and 5 male 
nymphs (alcoho l), same data as holotype. ERROR: holotype 
slide, FAMU: E2023.T from Ecuador R. Amayo, Macuchi, 
30 June 1943. L. albus. Holotype nymph (alcohol, parts on 
slide, FAMU: E2022. 1T) from ECUADOR: Macuchi , Rio 
Amayo, 7 July 1942, V K. Mayo; paratypes: 2 nymphs 
(alcohol), same data as holotype. All deposited in FAMU. 

Diagnosis 

The nymphs of this spec.ies, the on ly known stage, can be 
separated from the others of the genus by the fo llowing com
bination of characters: (1) tarsal claw denticulation: 4-5 + 1 

(Fig. I 19); (2) pronotum with a small lateral and somewhat 
acute projection as in Fig. 12 1; (3) hind w.ingpads present in 
female; (4) developing w ings whitish; (5) spines on anterior 
face of femora IT and III absent (Fig. I 18); ( 6) elevated 
sockets absen t; (7) mesonotum with projected anterolatera l 
corners (Fig. 12 1 ). 

Discussion 

The type materia l of L. albus and L. tacajalo was studied 
and it was impossible to find characters to d is tinguish 
them. Mayo described them as two species because the 
maxillary palp of L. a/bus was two-segmented. Actually, 
the last segment is lost in the holotype slide but its insertion 
on the second segment is clear. Moreover, the paratypes 
have normal, three-segmented maxi llary palp i. Also in 
Mayo's Fig. 8 the labial palpi of L. a/bus appear two
segmented, but this is a teratological labium as shown by the 
paratype nymphs that have normal, three-segmented labial 
pa lp i. Another difference proposed was on tarsal claws, L. 
albus having five marginal denticles and L. tacajalo four 
marginal denticles, but this showed to be spurious for some 
paratypes of l. tacajalo that have five marginal denticles. lt 
seems better to conserve the name L. tacajalo because its 
type material is more numerous and does not show terato
logical structures. 

Leptolryphes tuberculatus A lien (Figs. 122- 125) 

Leprohyphes sp. 6 Roback, 1966: 152. 
Leptohyphes tuherculatus Allen, 1967: 369; Allen & Roback, 

1969: 378: Hubbard, 1982: 274. 

Material 

Pa.ratypes : 3 nymphs from Peru, Rio Huallaga, Tingo Maria, 
26-Vll- 1963, WLP. FAMU E2028. 

Diagnosis 

T his species is only known from nymphs that can be 
separated from the other of the genus by: (l) hind 
femora with a distal tubercle (Fig. 124 ); (2) hind wingpads 
absent in female; (3) tarsal claw denticulation: 6 + 3 
(Fig. 123); (4) spines on anterior face of femora 11 and H1 
absent (Fig. 124); (5) e levated sockets absent; (6) pro- and 
mesonoturn without projected anterolateral corners (Fig. 
122); (7) occiput patterned as in Fig. 122; (8) maxillae as in 
Fig. 125. 

Discussion 

Only L. ecuador shares with L. tuberc11/at11s the presence of 
a tubercle on apex of hind femora, but they can be separated 
by: tarsal claw denticulation, absence of tubercles on the 
head of the latter species, and fonn of femora. 
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Figs. 126-129. Eggs, SEM photographs. Figs. 126, 127: leptohyphes eximius. 126. General aspect of egg; 127. detail of micropyle and 
KCT. Figs. 128, 129. L. cornutus. 128. General aspect of egg; 129. detail of micropylc and KCT. Scale bar= 10.0 µm. 

Discussion 

As a result of the present study, in South America, the species 
of Leprohyphes now known from males and nymphs are six: 
L. comutus Allen, L. eximius Eaton, L. maculatus Allen, L. 
plaumanni Allen, l. setosus Allen and L. petersi Allen 
( 1967). Three species are known only from male adults: L. 
mollipes Needham and Murphy ( 1924 ). L. nigripimctum 
Traver ( 1943) and L. peterseni Ulmer ( 1919). And nine. 
described as nymphs only, remain as valid species congeneric 
with L. eximius: L. illiesi, L. jodiannae, L. tuberculatus 
(Allen, 1967); l. carinus, l. popu/11s, l. i11vict11s (Allen, 
1973); l. tacajalo, l. ecuador (Mayo, 1968) and L. liniti 
Wang et al. ( 1998). 

The remaining South American species originally 
described in Leptohyphes and listed below are not congeneric 
with Leptohyphes exi111ius: L. asperulus Allen ( 1967: 366). 
L. edmundsi Allen ( 1973: 363 ), L. gibbus Allen (1967: 358), 
l. indicator Needham and Murphy ( 1924: 33), l. minimus 
Allen (1973: 369), L. nicholsae Wang et al. ( 1998: 69), l. 
rat/us Allen ( 1967: 363 ), L. spi11osus Allen and Roback 
(1969: 150), l. tine/us Allen ( 1973: 368). l. u11d11la1us Allen 
( 1967: 357) and l. viriosus Allen ( 1973: 369), leptohyphes 
sp. A Traver ( 1944: 15). Most of them have been changed lo 

other genera ( Trico1:11tlwpsis. Molineri 200lb: Allenlzyphes 
and Tricmythodes, Wiersema and McCafterty 2000, 
Molineri in press) or were the bases for new generic descrip
tions (A l/enhyphes, Hofmann et al. 1999; Traverftyphe~;, 

Molineri 200 I a; Vac11perni11s, Wiersema and McCafferty 
2000). The actual or probable status of these species is pre
sented in Table I. 

From the present study the following conclusions can be 
drawn: 

- Leptohyphes, as restricted here, is a well defined group 
of Leptohyphidae supported by numerous characters at 
nymphal and adult stages. 

- Some characters may vary in individuals of the same 
species, for example in the nymphs some variations occur 
in: details on color markings of head and body, body size, 
degree of development of the covering of fine setae on the 
body, little variations in the number of denticles on tarsal 
claws: and in the adults: details of cubital venation, body 
size, degree of development of the remnants of female 
hind wings. 

- New species to be described in the future should be accu
rately defined (and fully illustrated) to avoid the problems 
accumulated in the group. 
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- The numerous species described from nymphs from Rio 
Huallaga (near Tingo Maria, Peru) need further study and 
correct associations with the a late stages. Some syn
onymies are s till expected in this group of species. 
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