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TAXONOMY AND DISTRIBUTION OF PHLEBOTOMINE SANDFLIES IN
VENEZUELA. I. THE OSWALDO/ SPECIES GROUP OF THE GENUS
LUTZOMYIA (DIPTERA: PSYCHODIDAE)

M. DORA FELICIANGELI

Centro de Investigaciones Biomédicas, Facultad de Ciencias de la Salud, Universidad de Carabobo, Nuacleo
Aragua, Apdo 4944, Maracay, Venezuela

Species of sandflies in the oswaldoi-group of the genus Lutzomyia occurring in Venezuela are
reviewed. A new species, Lutzomyia saccai n. sp. is described. A distribution map and pictorial
keys for males and females are provided with notes on biological and ecological data collected in

Venezuela.
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The oswaldoi species group of the genus _

Lutzomyia, as defined by Theodor (1965),
includes sandflies whose males have simple
parameres (except L. appendiculata Martins,
Falcdo & da Silva, 1961) and 5 large spines on
the style. The spermathecae are segmented, with
an enlarged apical segment, or else smooth cap-
sules, Barretto (1962) places these species and
others with 5 spines on their styles in the
subgenus Helcocyrtomyia (1. e. the oswaldoi
and the vexator species groups of Theodor).

Martins et al. (1978) followed Barretto’s
classification but excluded L. sanguinaria
(Fairchild & Hertig, 1957), a member of the
vexator group, and L. pig (Fairchild & Hertig,
19€1).

Young (1979) also suggested that L. pia may
not be closely allied to the other members of
the group. More recently he treats it as an
“isolated species” considering that this taxon is
“probably an aberrant verrucarum-group spe-
cies’ (pers. commun.). I am in agreement with
Prof. Martins and Dr Young and wil not
include L. pia in this review of the Venezuelan
sandflies of the oswaldoi-group.

Support for this research was obtained through the
Consejo Nacional de Investigaciones Cientificas y
Tecnologicas (CONICIT, Project S1-1444) and the
Consejo de Desarrollo Cientifico y Humanistico de la
Universidad de Carabobo (CODECIH, Project FCS-
005-84).

Recsived January 4, 1989,
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Of the 20 species described in the oswaldoi
group, 5 ot them, L. appendiculata, L. brevi-
ducta (Barretto, 1950), L. ferreirana Barretto,
Martins & Pellegrino, 1956, L. pratti (Vargas &
Najera, 1951) and L. machupicchu Martins,
Llanos & da Silva, 1975, only are known by the
males. The status of these taxa will be better
understood when the females become available.

Medical importance — All species in this
group are mainly saurophilic (Young, 1979)
and none of them has been incriminated as
disease vectors 1o man.

Three species in the oswaldoi-group have
been found in Venezuela: L. trinidadensis
(Newstead, 1922), L. rorotaensis (Floch &
Abonnenc, 1944) and L. saccai n. sp. which is
described below.

In an attempt to bring together the scattered
biological and ecological information on the
sandflies in Venezuela, available references are
included for each species and ordered by
political divisions. Though this might appear
cumbersome and artificial, it provides a first
sketch of the geographical distribution ot the
phlebotomine sandflies in Venezuela. A map
for this group is presented. In the section
“Material examined” altitudinal data are given
whenever available. A pictorial key to the
species of the oswaldoi-group in Venezuela is
also provided (Figs 2, 3).
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Fig. 1: Known geographical distribution of sandflies within the oswaldoi-species group in Venezuela.

Lvtzomyia trinidadensis (Newstead)

Phiebotomus trinidadensis Newstead, 1922
(8. 9. Trinidad); Fairchild & Hertig, 1948:253
(4, ?. redescr. full refer.); Pifano et al.,
384 (3. 9, keyed). 407 {redescr.): Scorza et al .,
1979: 35 (feeding habits); Young, 1979: 227
(full ref); Zeledén et al., 1982: 276 (biting
man }; Feliciangeli et al., 1985: 157 (anomalies});
Murillo & Zeledén, 1985: 117 (Costa Rica});
Rvan, 1986: 77 (3, ¢, figs. Pard. Brazil). Ryan
et al., 1987: 356 (nat. infection flagellates,

Para, Brazil), Williams, 1988: 375 (redescr.
hionomics).

Distriburion: Mexico, Belize, Honduras.
Nicaragua. Costa Rica, Panamd, Colombia,

Trinidad, French Guyana, Pera, Brazil, Bolivia
(Martins et. al.. 1978). Ecuador (Young &
Rogers. 1984). Venezuela: Aragua (Albornoz
et al., 1968. Scorza & Ortiz, 1960; Ramirez
Pérez et al.. 1978).; Apure (present work);
Barinas (Ramirez Pérez & Ramirez, 1981-82);
Carabobo (Feliciangeli. 1987a); Cojedes { Agui-
lar et al.. 1984); Falcén (Iriarte, 1952); Lara
(Pifano & Ortiz, 1952; Bonfante et al., 1981):

1962a:

Mérida (present work); Miranda (Pifano et al.,
1962a); Nueva Esparta (Pifano & Romero,
1964); Portuguesa (Pitano et al., 1962b); Sucre
(Pifano & Romero, 1964; Ramirez Pérez et al.,
1982a), Tdchira (Ramirez Pérez et al., 1982b;
Perruolo, 1984); Trujillo (Ortiz, 1965; Scorza
et al., 1979); Yaracuy (Pitano & Ortiz, 1952);
Zulia (Floch & Abonnenc, 1948: Marmol Léon,
1968); Territorio Federal Amazonas (Felician-
geli et al.. 1988).

Material examined: Venezuela, Aragua. Tu-
riamo: 5 4,69, 28vii.82:8 48,7 %, ’"’BviiSS El
Onoto: 1 &, 6.x.83; Guanasnal: 2 4, 9.x1.84
(Coll. A. Bravo, F. Ands).,Apure. Guaramam:
14 &, 27.iv.81l, 22 &, 14 9, 29.1v.81; Cajutal:
4 3,1 % 28.i.81:; El Novillo: 9 4. 4 ?; Puerto
Paez: 1 4, 6 9, 24.iv.81; Cafio Regreso: 1 &,
23wvil.81: San Carlos del Meta: 1 &, 25.1v.81
{Coll. J. Pulido); Carabobo. Borburata: 1 8,4 ¢,
25.x11.84 (Coll. M. Ayala); San Esteban:892 d,
481 @ (Coll. P. Aular, E. Fernandez, A. Bravo,
F. Arias, M. D. Feliciangeli): Cojedes. Solano:
22 &, 3 9, 20.ix.84; Zambrano: 4 3, 2 %,
18.ix.84: La Morita: 2 3,1 ¢, 19.ix.84, 2 d,
5x1.84; La Vaquira: 4 4, 19.ix.84 (Coll. E. Fer-
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Fig. 2: Lutzomyia saccai n. sp. Feliciangeli, Ramirez Perez & Ramirez (Paratype & No 2.19.1.M and allotype).
A, & head: a, & flagellomere I1: B, ¢ head, b, ¢ flagellomere 11, C, S wing; D, ¥ wing: E, ¥ cibarium and pharynx:
F, spermathecae; G, 3 genitalia; g, paramere enlarged; I, genital pump and filaments. Scale in mm.

nandez, F. Arias. A. Bravo); Falcon.: San Luis Mision {100 m): 44 4, 6 ?. 21.vi.86; Cataratas
(800 m): 4 &, 17v1.86; El Puente (350 m): de Huequién (550 m): 34 &, 3 2. 19.vi.86 (Coll.
353,89, 18v1.86; Los Platones (350m): 92 4, F. Arias., A. Ramirez); Lara: La Parada: 7 4.
309, 18.vi.R6:; San Hilario: 31 4,229, 19vi.86; 16 @, 22.ix.82; San Pedro: |1 4.1 9. 25.ix.82:
Cacagual (50 m): 94 3, 42 ¢, 20.vi.86; Cerro la  Agua Blanca: | 4. 3 €. 24.ix.82; La Turiquia:
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2 38, 21.ix.82; Tunere: 2 &, 4 ¥, 22.ix.82 (Coll.
J. Amarista); La Escalera (780 m): 10 &, 15 @,
11.xi1.86 (Coll. F. Arias); Mérida: Mesa Bolivar
(840 m): 3 9, 17.1.85; (1000 m): 1 @, 17.i.85;
El Vigia (100 m): 123 &, 51 ¢, 17.1.85; Estan-
gques (400 m): 15 3, 6 9, 16.1.85 (Coll. A. Bra-
vo, F. Arias); Miranda: Araira: 18 4. 4 9,
21.111.85 (Coll. F. Arias); Sucre: Puerto Santo
(60 m): 2 9, 23.v.87 (Coll. R. Reyes): Territorio

Federal Amazonas: San Juan de Manapiaze
(140 m): 4 4,9 @, 14.ix.84;5 8, 1 @, 16.ix.84;
Canio Mosquito (100 m): 8§ 4, 15.ix.84, 11 &,
1 9. 19.x.84; Cano Marieta (110 m): 2943, 2 ¢,
18.1x.84; El Gavildn: 36 4,1 ¥, 26.ix.84 (A. Ra-
mirez, A. Bravo); Trujillo: La Betic6:9 &, 11 .
17v.83; Las Lianadas: 5 &, 4 9, 21.vii.&3, 3 &,
13.vii.BR3, 1 &, 1 9. 20.vii.83; Rio Morosmoy:
548,7¢, 12vii.84, 204, 3 9, 20.iv.83 (E. Urbi-
na, M. D. Feliciangeli); Yaracuy: Aroa 543,19,
14 xii.86; San Felipe (150 m) 45 &, 7 9,
15.xii.86 (Coll. A. Ramirez, F. Arias); Zulia:
La Yolanda (1200 m): 1 &, 9.v.86 (Malaise
trap); Guasare (1200 m): S5 &, 4 ¢, 10.v.86
(Malaise trap); Los Angeles del Tocuco (310 m):
1 ¢, 14.v.86 (Malaise trap). La Nueva América;
9 4, 10.v.86; Las Américas: 20 d, 2 9, 9.v.86;
La Yolanda: 119 &, 57 @, 10.v.86; La Habana:
2002 11 %, 10v.86: La Danta: 13 &, 1 9,
10.v.86; T.os Angeles del Tocuco: 2 &, 3 %,
12.v.86.

Specimens listed, except those caught in a
Malaise trap, were collected in tree trunks,
roots and holes but among those caught at San
Esteban (Carobobo State): 1 &, 4.vi.79, 1 @,
14179, 1 9, 23.iv.79; 1 &, 21v.79; 1 %,
18vi79: 1 @.2wi79:6 3, 1%, 16.vil.79 were
caught on house walls; | 9, 14v.79; 1 4,
1 €, 26.xii.79; 1 &, 4.x1.80 on human bait; 1 &,
7v79:1 8,14v.79:2 9, 11.vi.79;1 %9, 24.ix.79;
2 2, 8.x1.80 in a Shannon trap and 1 38, 7.v.79;
1 @, 11wvi79:1 2, 3.ix.79; 1 @, 29x.79;1 9,
19.x1.79 in CDC trap.

Lurzomyia rororaensis (Floch & Abonnenc)

Phleboromus rorotaensis Floch & Abonnenc,
1944: 4 (4. holotype, ¥, Rorota. French
Guyana); Floch & Abonnenc, 1952: 167 (4, 9,

redescr. figs).

Lutzomyia rorotaensis: Young, 1979: 225
(full references); Geoffroy, 1984: 257 (gynan-
dromorph, French Guyana); Ryan. 1986: 76
(3, @, figs., Pard, Brasil).
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Fig. 3: L. trinidadensis: A, & genitalia; C, spermathe-
cae: L. rorotaensis; B, & genitalia, D. spermathecae.

Distribution: i a..w (Chaniotis et al.,
1971); Colombia, Frencn Guyana, Brazil
(Martins et al., 1978); Pera (Young et al.,
1985); Venezuela: Territorio Federal Amazonas
(Feliciangeli et al., 1988), Yaracuy (present
work).

Marerial examined: Venezuecla, Territorio
Federal Amazonas: El Limon, tree hole: 1 &,
21.xii.82: Pozo Azul, tree hole: 2 ¢, 24 .Xi1.82;
Cafio Marieta (110 m), tree holes: 4 &, 4 %,
18.ix.84, 5 3.9 9, 22.ix.84, human bait: 1 ¢,
19.ix.84, CDC trap: 1 ¥, 21.ix.84; Cafio Mos-
quito (110 m), tree holes: 2 2, 19.1x.84; El Ga-
vilin (100 m), trec holes: 8 4. 98 ¥, 26.ix.8
(Coll. A. Ramirez, A. Bravo); Yaracuy: Car-
risillal {1020 m), tree holes: 2 d, 14.xii.86
(Coll. A. Ramirez, . Arias).

Lutzomyia saccai Feliciangeli, Ramirez

Pérez & Ramirez, new species (Fig. 2).

Holotype & (Measurements in mm). (Slide
No 2.19.5.M). Whole insect well pigmented.
Wing length 1.70, width 0.50. Head height from
vertex to tip of clypeus 0.36; width 0.27. Eyes
large separated by 0.12 or distance equal to
7.75 facet diameters. Flagellomere I. 0.30 long,
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11 + III = 0.27; ascoids simple. Labrum 0.17
long. Length of palpomeres: 1, 0.03; 2, 0.11;
3, 0.15; 4, 0.12: 5, 0.33. Index FI/L = 1.7.
Cibarium without teeth, cibarial arch incom-
plete. Pharynx 0.15 long, with ridges at pos-
terior and. Pleura with 13-10 upper and 6-6
lower episternal setae on each side. Lengths of
vein sections: «, 0.43: 3, 0.28: v, 0.28; 6,0.15.
Lengths of femora, tibiae and basitarsi; foreleg,
0.80, 0.79, 0.42; midleg, 0.76, 0.97, 0.50;
hindleg 0.83, 1.21, 0.57. Genitalia: style 0.17
long with 5 major spines, proximal pair inserted
more or less at same level near middle. Coxite
(0.21 long with a tuft of about 30 persistent
setac as shown. Paramere simple and sligthly
uptumed at the tip. Aedaegus well sclerotized
0.09 long. Genital pump 0.15 long; each fila-
ment 0.39 long or about 2.6 x length of pump,
with simple tips. Lateral lobe 0.23 long.

The Table gives the ranges of variation of
some structures of males of L. saccal.

Allotype 9 (Slide No 2.19.1.H). Coloration
as in male. Wing length 1.74, width 0.51. Head
height 0.36, width 0.36. Eyes separated by 0.12
or distance equal to 8.3 x facet diameters.
Flagellomere 1 0.24 long, II + III = 0.22;
ascoids, simple and present in all but last (XIV)
antennal segment. Labrum 0.19 long. Lengths
of palpomeres: 1,0.04;2,0.09;3,0.13;4,0.13;
5, 0.29. Cibarium with 4 horizontal teeth the
inner pair lightly bent inward and 1 row of
dotlike vertical teeth; pigment patch well
sclerotized slender and cibarial arch not com-
plete. Pharynx 0.16 long armed with conspicu-
ous and numerous posterior spines and spicules.
Pleura with 8-8 upper and 4-4 lower episternal
setae. Lengths or vein sections: a, 0.37;8,0.31;
v, 0.27; &, 0.15. Lengths of {femora, tibia and
basitarsi: foreleg, 0.72,0.72, 0.39; midleg, 0.74,
0.90, 0.43, hindleg, 0.77, 1.05, 0.51. Sperma-
thecae as shown; sperms ducts 0.135 long,
about 4.5 x length of common duct, stem of
genital fork is long and slender.

Etimology : 1 take the pleasure in naming this
species in honour to Professor Giuseppe Sacca
who has greatly contributed to the knowledge
of Italian sand flies and to my early training in
medical entomology.

Type data: Holotype 8. VENEZUELA: Boli-
var State, La Gran Sabana, Waramaisen 1000 m,

tree holes, 12.vii.1985 (A. Ramirez, A. Bravo).

Allotype %, Bolivar state, La Gran Sabana,
La Escalera 840 m, tree holes, 17.vil.85. Para-
types: 3 & same data as holotypes; 2 &, 2 ¢ same
data as allotype; 1 ? same data as holotype but
13.vii.85, 5 &, 1 ? Bolivar State, La Gran Saba-
na, Santa Elena de Juairén tree holes, 15.viil.B4
(M. D. Feliciangeli, A. Ramirez).

Type data. Holotype and allotype will be
deposited at the Centro Nacional de Referencia
sobre Taxonomia de Flebotomos, Universidad
de Carabobo, Maracay, Venezuela. Paratypes in
Florida Siate Collection of Arthropods,
Gaineswlle, Florida, U.S.A. and at the British

Museum (Natural History), London U K.

TABLE

Range of variation of some structures in males of
Lutzomyia saccai n. sp.

— CvV
n X SD (%)
Wing
length 9 1.727 0.085 4.93
width 9 0.451 0.031 6.80
Head
height 9 0.338 0.014 4.29
width 9 0.272 0.064 23.53
Fl 9 0.270 0.026 9.17
FII 9 0.127 0.008 6.24
Palp 1 9 0.036 0.003 7.59
Palp 2 9 0.099 0.010 10.2
Palp 3 9 0.137 0.006 4.45
Palp 4 9 0.114 0.010 8.78
Palp 5 9 (0.284 0.041 14 .41
Pharynx 9 0.143 0.009 6.12
Labrum S 0.171 0.008 4.71
Fore leg
femur 8 0.732 0.054 7.35
tibia 7 0.737 0.052 7.09
tarsi 7 0.396 0.031 7.89
Mid leg
femur 9 0.722 0.036 4 .96
tibia 9 0.875 (0.067 7.71
tarsi 9 0462 0.028 6.11
Hind leg
femur 6 0.772 0.064 8.26
tibia 6 1.077 0.089 8.22
tarsi 6 0.518 0.032 6.19
Coxite 9 0.223 0.014 6.14
Style 9 0.121 (0.024 20.02
Lat. lobe 9 0.227 0.011 4.83
Gen. pump 9 0.142 0.006 4.38
Gen. fil. 9 0.354 0.022 6.32
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Discussion: Of the more than 20 described
females in the oswaldoi species group, besides
L. saccai n. sp., only L. trinidadensis, L. borg-
meieri Martins, Falcdo & Silva, 1972, the
recently described L. pusilla Dias, Martins,
Falcao & Silva, 1986 and L. capibaxa Dias,
Falcdo, Silva & Martins, 1987 have conspicuous
spines in the pharynx and the cibarium with 4
horizontal teeth, the inner pair bent inward.
Spermathecae of L. trinidadensis are smooth
and sausage-shaped while those of the other 3
species are annulated at the base. Lutzomyia
saccai has smooth leek-shaped spermathecae.
The male ot L. borgmeieri has a distinct tuft of
4-5 hairs on the coxite whereas L. pusilla and
L. capibaxa have no tuft or sparse undeciduous

hairs. The male of the new species most closely
resembles the male of L. quechua Martins,
Llanos & Silva, 1975 because of the consistent
tuft of undeciduous setae on the coxite and the
slender paramere. The setation on the paramere,
however, is formed by long hairs in L. saccai
n. sp. but short hairs in L. gquechua and the
female of this species has unarmed pharynx
and spermathecae annulated at the base.

The sexes of L. saccai n. sp. have been
associated on the basis of affinities of non-
sexual characters, especially the degree and
distribution of body pigmentation. Moreover
L. saccain. sp. has been, so far, the only species
in the oswaldoi group collected in Bolivar State,
in two difterent years, while L. trinidadensis
and L. rorotaensis share the same habitat in
northern Territoric Federal Amazonas. 1 com-
pared the ranges of variation of some structures
in males of L. saccai n. sp. (Table) with
morphometric measurements given in the
onginal description of L. rorofaensis and the
re-description of L. trinidadensis (Williams,
1988). Lutzomyia saccai n. sp. shows to be
larger than L. rorotaensis and this species
exceedes in size L. trinidadensis. However, the
ratios length of genital filaments/length of
sperm pump, often useful in sandfly taxonomy,
is Inverted in the three forms: L. saccai, 2.5:
L. rorotaensis, 2.7 and L. trinidadensis, 3.4.

GENERAL DISCUSSION
Taxonomy and Biology
Twenty species of phlebotomine sandflies
are included in the oswaldoi-group: L. alphabe-

tica (Fonseca, 1936); L. appendiculate Martins,
Falcio & da Silva, 1981 ; L. borgmeieri Martins,

M. Dora Feliciangeli

Falcdo & da Silva, 1971; L. breviducta (Barret-
to, 1950); L. capibaxa Dias, Falcdo, da Silva &
Martins, 1987; L. ferreirana Bamretto, Martins &
Pellegrino, 1956; L. goigna Martins, Falcio &
da Silva, 1962; L. longipennis (Barretto & Couti-
nho, 1946); L. machupicchu Martins, Llanos &
da Silva, 1975; L. oswaldoi (Mangabeira, 1942);
L. peresi (Mangabeira, 1942); L. pratti (Vargas
& Najera, 1951); L. pusilla Dias, Martins, Fal-
cdo & da Silva, 1986; L. quechua Martins,
Llanos & da Silva, 1975; L. rorotaensis (Floch
& Abonnenc, 1944); L. sordellii (Shannon &
Del Ponte, 1927); L. trinidadensis (Newstead,
1922); L. zikani (Barretto, 1950); L. sp. No 2
of Aracuarara Morales & Minter, 198! and
L. saccai n. sp.

After re-examination of the type material,
Prof. Williams (1988) recently re-described
L. trinidadensis, discussing the status of forms
previously placed in synonymy with this
species. He remarks that the taxonomic status
of L. villelai (Mangabeira, 1942) should be re-
examined. Also he suggests that ““L. trinidaden-
sis” is not a single species, as generally recog-
nized over the past 40 years, but a ‘‘combina-
tion of several sibling”. This might explain the
“surprising” (as referred by Prof. Williams)
observations of Prof. Scorza et al. (1979) on
the feeding habits of this species which was
collected in Trujillo State biting mule (62%),
horse (11%), pig (11%), cow (4%) and man
(11%2). On the other hand, Zeledén et al.
(1982) also refer having captured seven L. trini-
dadensis biting humans in Honduras, and the
same behaviour has been observed by Bonfante

in Lara State, Venezuela (pers. commun.).

I have not caught sandflies at the same
localities surveyed by Scorza and Bonfante,
but, by the extensive collections made through
the country using man as bait, I have been
unable to confirm their observations. During a
year study at San Esteban, Carabobo State,
I sporadically collected males and females
landing on man, but not biting. L. trinidadensis
was presumed to enter rural houses because of
the abundance of geckoes which inhabit the
walls, rather than attraction to man or light
(Feliciangeli, 1987a).

As previously reported in other countries by
McConnel & Correa (1964), Christensen et al.
(1972), Williams (1970) and Ryan et al. (1987),
non leishmanial flagellates were found in L. #ri-
nidadensis (13.7%) in Venezuela (Aguilar et al.,
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1984 ; Feliciangeli, 1987b). An unusual infec-
tion by a nematod, doubled up along the body
of the fly was also observed in a male caught at
San Esteban.

In relation to L. rorotaensis, we have
sporadically cught it using light traps or landing
on man, but not feeding.

Except for the resting sites, tree trunks, no
further biological information is available on
L. saccai n. sp.

Distribution

Though the oswaldoi-group is not amedically
important group of phlebotomine sandflies,
I have started the revision of these flies in
Venezuela with this group because the distribu-
tion ot L. trinidadensis gives a clear indication
of the area that has been surveyed in this
country for the phlebotomine fauna. In fact,
this species is the most common sandtfly col-
lected from tree-holes and butresses throught
the area studied except the Gran Sabana (part
of the Guyanensis Shield in Bolivar State)
where this fly was absent in the collections
carried out by our team during August, 1984
and July, 1985. However there is no reason to
believe that L. minidadensis would not occur
there. More extensive collections need to be
made to fill this gap as well as in the other
eastern States (Anzoategui, Monagas and Ter-
ritorio Federal Delta Amacuro) not suveryed
for sandflies.

Although abundant in lowland forest,
L. trinidadensis has been caught as high as
1840 m. as.l. (Scorza et al., 1979), showing
a great ability to flourish in the majority of the
22 life zones described in Venezuela (Ewel &
Madriz, 1968). However it is known that the
life zone concept of Holdridge {(1964) can only
give a general idea of a classification of the
world’s vegetation. The question whether life
zones are real in nature or whether they are
simply a convenient but arbitrary classification
still remains open (MacArthur, 1972). There-
fore, the presence of the same species in two
very different life zones like tropical moist
forest and tropical thorny woodland (as L. tri-
nidadensis does), might be interpretated as the
result of the presence of similar microenviron-
ments in the two zones.
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Lutzomyia rorotaensis has been collected
only in lowland tropical moist forest at
100 m. a.sl. in the Territorio Federal Amazo-
nas and in a moist pre-mountain forest at
1020 m. as.]. in Yaracuy State. This disrupt
distribution deserves special attention in terms
of the possibility of misidentification of this
species with L. trinidadensis. On the other
hand, its recent discovery in Venezuela allows
us to fill in a gap in its distribution which
extends from Panama to Colombia and Peru in
the western and Venezuela, French Guyana and
Brazil in the eastern part of South America.

The distribution of L. saccai n. sp. is at this
moment restricted to the Gran Sabana
(Guyanensis Shield) in the life zones defined as

very moist pre-mountain forest and moist pre-
mountain forest (Ewel & Madriz, 1964).

KEY TO THE SPECIES OF THE OSWALDOI-
SPECIES GROUP IN VENEZUELA

Males

I. Coxite with a tuft of about 30 undeciduous
setae (Fig 2G). . .. ... . ... .... L. saccai

— Coxite with a tuft of sparse and deciduous
SELAC . . . i e e e e e e 2

2. Whole insect well pigmented. Style with the
middle apical spine much smaller than the
others (Fig3B).......... L. rorotaensis

~— Whole insect faintly pigmented. Style with
apical spines subequal in size (Fig 3A). . . ..
................... L. trinidadensis

Females

iiiiiiii

1. Pharynx unarmed L. rorotaensis
— Pharynx armed with conspicuous posterior

teeth. . . .. .. ... 3
2. Spermathecae large and sausage-shaped
(Fig3C). ............. L. trinidadensis
— Spermathecae  small and leek-shaped
(Fig2D) .. ................ L. saccai

" RESUMEN

Taxonomia y distribucion geografica de los
fleb6tomos en Venezuela. 1. El grupo oswaldoi
del género Lutzomyia (Diptera: Psychodidae)
— Se hace una revision de las especies de flebd-
tomos del grupo oswaldoi del género Lutzo-
myia, hasta el momento registradas en Vene-
zuela. Se describe una nueva especie, Lufzo-
myia saccai n. sp. Se proporcionan claves para
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la identificacion de machos y hembras, datos
biologicos y ecoldgicos v un mapa de distribu-
c1on de estas especies en el Pais.

Palabras claves: Lutzomyia — grupo oswaldoi —
Lutzomyia saccai n. sp. — Lutzomyia trinidadensis —
Lutzomyia rorotaensis — keys — taxonomy —
biology — distribution
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