
102

online | memorias.ioc.fiocruz.br

Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 107(1): 102-110, February 2012

The subgenus Simulium (Psilopelmia) has a mostly 
neotropical distribution, although some species occur in 
the Nearctic region (Coscarón et al. 1996). The number 
of species included in this subgenus differs depending 
on the author [see Coscarón and Coscarón-Arias (2007) 
and Adler and Crosskey (2011)]. This difference oc-
curs due to disagreement over which species belong to 
S. (Psilopelmia) and which to Simulium (Ectemnaspis), 
with several species groups (sensu Coscarón 1984) of 
the latter subgenus being included in S. (Psilopelmia) by 
Crosskey (1988) and Adler and Crosskey (2011).

We are following the classification scheme of 
Coscarón and Coscarón-Arias (2007) until a complete 
revision of both subgenera is done. In Brazil, only one 
species in this subgenus has been previously reported: 
Simulium iracouboense Floch and Abonnenc, 1946, 
which is widely distributed in the Amazon region (Adler 
& Crosskey 2011). During an aquatic insect survey in 
the southwestern region of the state of Bahia (BA), Bra-
zil, we collected specimens of an undescribed black-fly 
species with characteristics that allow us to include it 
in S. (Psilopelmia). In the present paper we describe the 
last-instar larva, pupa, female and male of Simulium 
virescens sp. nov. and present some information on the 
bionomics of the new species.

MATERIALS AND METHODS

The new species was collected in the Correntina River, 
located in municipality of Correntina, BA. This river be-
longs to the sub-hydrographic basin of the Corrente River, 

a tributary on the left bank of the middle stretch of the São 
Francisco River in the western portion of BA. This area 
is covered mainly by cerrado (central Brazilian savanna) 
vegetation and the regional topography is dominated by a 
plateau located at 700-900 m above sea level (asl). Annual 
precipitation in this area averages 1.100 mm, with a rainy 
season occurring between October-April, when 94% of 
the total precipitation falls (Andrade et al. 2002).

The techniques for collection and rearing of speci-
mens are those detailed in Pepinelli et al. (2005). Mea-
surements of specimens and the terminology used in the 
species description are detailed in Adler et al. (2004). 
The description of the adult thoracic pattern was based 
on specimens recovered from alcohol using the tech-
nique of Sabrosky (1966). Images illustrating the mor-
phology were obtained directly from specimens using 
a Leica M165C stereomicroscope in conjunction with 
the Leica auto montage program and using an Olympus 
BX51 compound microscope in conjunction with an 
Olympus digital acquisition system (DP 72 model using 
the Cell D program). The tridimensional images were 
obtained by joining the photographs obtained with the 
equipment cited above, using the Combine ZM program 
(2007) (public domain software by A Hadley, release 
date 1st December 2007). Type specimens are deposited 
in the Invertebrate Collection of National Institute of 
Amazonian Research (INPA), Manaus, state of Amazo-
nas, Brazil and Museum of Zoology, University of São 
Paulo (MZUSP), São Paulo, state of São Paulo, Brazil.

S. (Psilopelmia) virescens  
Hamada, Silva and Pereira, sp. nov.

(Figs 1-13)
Diagnosis - Female: cibarium with an elaborated 

cibarial armature composed of sharp spines that also 
cover part of the sclerotized cornuae; cibarium central 
region sclerotized with small, blunt, serrations; scutum 
brown covered with pale golden greenish setae; with 
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The last-instar larva, pupa, male and female of Simulium virescens sp. nov. are described and illustrated. This spe-
cies has a peculiar larva, which has an elongated head capsule and light-green colour. The first thoracic segment has 
tubercle on its dorsal region and the third thoracic segment has one pair of tubercles; the first to the fourth abdominal 
segments have one pair of tubercles on each segment. Until now this new species had only been collected at the type 
locality, which is on the middle stretch of the Correntina River in the southwestern portion of the state of Bahia, Brazil. 
Females were voraciously biting humans during the field work. This new species represents the second species of Simu-
lium (Psilopelmia) in Brazil and the first registered outside of the Brazilian Amazon region.
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anterior illumination, antepronotal lobe yellowish with 
silver pruinosity, with posterior illumination, with 1 + 
1 short, silver spots; postpronotal lobe and paratergite 
yellowish with silver pruinosity in lateral view; basal 
region of R and Sc without setae; claws with basal tooth; 
anepisternal membrane and abdomen light yellowish 
green; dorsal, median region of the third-fifth abdomi-
nal segments with dark brown, subquadrate spots; anal 
lobe short. Male: scutum brown covered with golden 
setae; with anterior illumination, antepronotal lobe yel-
lowish with silver pruinosity; postpronotal lobe and 
paratergite yellowish with silver pruinosity in lateral 
view; ventral plate as wide as high; gonostylus shorter 
than gonocoxite with one subterminal spinule and four-
six thick spines distributed along the external margin. 
Pupa: with six gill filaments shorter than its cocoon; 
cephalic plate and thorax with few tubercles; cephalic 
plate with 2 + 2 short, unbranched frontal trichomes and 
1 + 1 longer, unbranched or bifid dorsal trichomes; tho-
rax with bifid trichomes. Larva light green in colour; 
first thoracic segment, dorsally, with one pointed tu-
bercle; third thoracic segment, dorsally, with one pair 
of pointed tubercles; first-fourth abdominal segments, 
dorsally, each with one pair of pointed tubercles; with-
out ventral tubercles; ventral, distal region of the abdo-
men with a flat, straight ending.

Female (reared from pupa) (Figs 1-3) - General 
scutal colour dark brown, anepisternal membrane and 
abdomen light green (Fig. 1A-D). Body length 2.18-2.33 
mm [mean = 2.24 mm, standard deviation (SD) = 0.07, 
n = 3]; thorax lateral length 0.71-0.74 mm (mean = 0.72 
mm, SD = 0.01, n = 3); thorax dorsal length 0.64-0.79 
mm (mean = 0.71 mm, SD = 0.07, n = 3). Wing length 
1.99-2.15 mm (mean = 2 mm, SD = 0.06, n = 5); wing 
width 0.88-1.05 mm (mean = 0.97 mm, SD = 0.06,  
n = 5). Fronto-ocular triangle small, wider than high 
(Fig. 2A). Frons covered with silver pruinosity, clypeus 
and occiput light gray, with silver pruinosity. Antenna, 
0.42-0.49 mm in length (mean = 0.44 mm, SD = 0.02,  
n = 6); scape, pedicel and base of first flagellomere light 
brown, remaining flagellomere dark brown (Fig. 2C). 
Maxillary palpus brown; sensory vesicle elongated oc-
cupying more than 1/2 of the length of palpomere III; 
palpomere V slightly longer than the lengths of palpo- 
meres III and IV together (Fig. 2D). Mandible with 7-9 
external serrations (mean = 7.2, SD = 1.3, n = 6) and 
25-29 internal teeth (mean = 26.8, SD = 1.4, n = 6). La-
cinia with 21-27 retorse teeth (mean = 24.2, SD = 1.3,  
n = 5). Cibarium (Fig. 2B) with an elaborated cibarial ar-
mature composed of sharp spines that also cover part of 
the sclerotized cornuae; cibarium central region sclero-
tized with small, blunt serrations. Thorax (Fig. 1A, B, D) 
with scutum brown covered with pale golden greenish 
setae; with anterior illumination (Fig. 1A), 1 + 1 faintly 
silver spots on anterior region and, usually, with a large, 
irregular gray area in the central median region, antepro-
notal lobe yellowish with silver pruinosity; with posteri-
or illumination (Fig. 1B), 1 + 1 silver, subtriangular spot 
on anterior region; postpronotal lobe and paratergite yel-
lowish with silver pruinosity, in lateral view. Scutellum 

brown with long dark brown and pale golden greenish 
setae. Postnotum dark brown, with silver pruinosity. 
Anepisternal membrane light green and katepisternum 
brown, covered with silver pruinosity. Costa of wing 
with spines and setae (Fig. 2E). Basal section of R and 
Sc bare (Fig. 2E). Coxa, femur and tibiae of all legs bear-
ing filiform and flat scale-like setae (Fig. 2K, L). Foreleg 
with coxa, trochanter and femur light brown, tibiae with 
1/3 of distal region dark brown, basitarsus and tarso- 
meres I-IV dark brown (Fig. 2G). Middle leg with basal 
region of coxa, light brown, trochanter, femur and tibia 
yellowish-brown, distal region of basitarsus brown, tar-
someres I-IV brown (Fig. 2H). Hind leg with coxa and 
trochanter yellowish-brown, 1/3 of distal region of fe-
mur light brown, remaining areas yellowish-brown, dis-
tal 2/3 of tibia brown, apical region of basitarsus brown, 
tarsomeres I-IV brown (Fig. 2I). Calcipala not reaching 
pedisulcus. Claws curved, with basal tooth (Fig. 2J). Ab-
dominal tergite II with 1 + 1 lateral silver spot; tergites 
III-V with median, sub-rectangular dark, brown spot, 
each with lateral, elongated brown spot (Fig. 1C); tergite 
plates VI-VIII, light yellow, with varnish-like appear-
ance (Fig. 1C). Basal fringe with whitish setae. Sternites 
light yellowish green, genitalia brown. Eighth sternite 
weakly sclerotized with evenly distributed setae; hypog-
ynial valves (= gonapophyses) subtriangular to rounded, 
slightly divergent, membranous (only internal margin 

Fig. 1: Simulium virescens sp. nov. (Diptera: Simuliidae) female. A: 
head and thorax, dorsal view, anterior illumination; B: head and tho-
rax, dorsal view, posterior illumination; C: thorax and abdomen, dor-
sal view: D: lateral habitus (Bar = 0.5 mm).



104 Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 107(1), February 2012

slightly sclerotized) and with few microtrichia (Fig. 3D). 
Cercus rounded, covered with small hairs and long dark 
setae; anal lobe short, subtriangular (Fig. 3B). Genital 
fork with anteriorly directed apodeme, well-developed 
lateral plate (Fig. 3C). Spermatheca globular, with in-
ternal spicules (Fig. 3A) arranged on transversal line; 
spermathecal duct and duct insertion area unpigmented 
and not sclerotized.

Male (reared from pupa) (Figs 4-6) - General scutal 
colour brown, anepisternal membrane light green, ab-
domen light greenish brown (Fig. 4A-D). Body length 
2-2.50 mm (mean = 2.20 mm, SD = 0.2, n = 3); thorax 
lateral length 0.68-0.75 mm (mean = 0.71 mm, SD = 0.03, 
n = 3); thorax dorsal length 0.55-0.68 mm (mean = 0.6 
mm, SD = 0.07, n = 3). Wing length 1.57-1.73 mm (mean 
= 1.6 mm, SD = 0.07, n = 4); wing width 0.74-0.83 mm 

(mean = 0.8 mm, SD = 0.01, n = 4). Antennae (Fig. 5A) 
0.42-0.46 mm in length (mean = 0.44 mm, SD = 0.01,  
n = 5); scape, pedicel and base of first flagellomere light 
brown; remaining flagellomere dark brown. Palpus dark 
brown, sensory vesicle occupying less than 1/3 of pal-
pomere III; palpomere V slightly longer than the length 
of palpomeres III and IV together (Fig. 5B). Scutum 
brown, covered with golden greenish setae (Fig. 4A, B); 
with anterior illumination, antepronotal lobe yellowish 
with silver pruinosity; postpronotal lobe and paratergite 
yellowish with silver pruinosity in lateral view. Scutel-
lum dark brown with long dark brown and golden setae. 
Postnotum dark brown with silver pruinosity. Anepister-
num and katepisternum covered with silver pruinosity. 
Costa of wing with spines and setae (Fig. 5C). Subcosta 
usually bare, basal section of R bare (Fig. 5C). Leg col- 

Fig. 2: Simulium virescens sp. nov. (Diptera: Simuliidae) female. A: fronto-ocular triangle; B: cibarium; C: antenna; D: maxillary palp; E: base 
of wing; F: basitarsus and tarsus, showing the calcipala and pedisulcus; G: fore leg; H: middle leg; I: hind leg; J: tarsal claw from the middle leg; 
K, L; scale-like setae on the legs. 
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ouration same as in the female (Fig. 5D-F). Claws with 
basal tooth. Calcipala not reaching pedisulcus (Fig. 5G). 
Basal fringe with long, thin, black and golden hairs. 
Abdominal tergites greenish, median region of tergites 
III-V with sub-rectangular, dark brown spots (Fig. 4C); 
tergites III-VIII with posterior margin dark. Abdominal 
segments II, VI-VIII with lateral, silver bands. Genita-
lia dark brown; gonocoxite and gonostylus covered with 
small hairs and long setae; gonocoxite sub-rectangular 
(Fig. 6A, B); gonostylus sub-triangular (Fig. 6A-C), as 
long as wide, with one subterminal spinule and four-six 
thick spines, distributed along the external margin in 
dorsal view (Fig. 6E). Ventral plate as long as wide, cov-
ered by setae, as in Fig. 6D. Median sclerite elongated, 
as in Fig. 6E. Paramere with developed and sclerotized 
basal process and numerous parameral spines (Fig. 6F); 
aedegal membrane with small setae.

Pupae (Figs 7-10) - Cocoon length dorsally 2.5-2.9 
mm (mean = 2.7 mm, SD = 0.2, n = 5), ventrally 3.1-3.3 
mm (mean = 3.2 mm, SD = 0.06, n = 5); pupa lateral 
length 2.2-2.6 mm (mean 2.43 mm, SD = 0.1, n = 5). Co-
coon slipper-shaped, tightly woven, whitish brown (Fig. 
7A, B). Cephalic plate with 2 + 2 short, unbranched fron-
tal trichomes and 1 + 1 longer, unbranched or bifid dorsal 
trichomes; mostly without tubercles; rounded tubercles 
present on the external area to the dorsal trichomes (Fig. 
8B). Thorax with 5 + 5 pairs of short, simple or bifid 
trichomes near margin of dorsal cleft (Fig. 8C); tubercles 
mostly pointed, sparsely distributed over surface and 
more concentrated near the wing sheath. Gill length 0.9-
1.4 mm (mean = 1.16 mm, SD = 0.2, n = 4), pale brown-
ish. Gill with six filaments, main trunk short, giving rise 

to three short sets of primary branches, each consisting 
of two secondary branches (Fig. 8D). All gill filaments 
approximately the same length, with rounded ends. Ab-
dominal sternites as in Fig. 9A-D. Sternite III with 2 + 2 
spine comb patch in the median-lateral region (Fig. 9A). 
Sternite IV with 1 + 1 bifid hook and 1 + 1 spine comb 
patch in the median-latero region. Sternite V with 2 + 2 
laterally distributed, bifid hooks and 1 + 1 spine-comb 
patch on the anterior region of these hooks at the median-
latero region (Fig. 9A, B). Sternites VI and VII with 2 + 
2 simple hooks, distributed evenly along the width of the 
segment; 1 + 1 spine comb patch distributed on the me-
dian-lateral region, between the two lateral combs (Fig. 
9C, D). Sternites VIII and IX with spine comb distributed 
on the anterior region without hooks. Abdominal tergites 
as in Fig. 10. Tergite I with 1 + 1 filiform setae. Tergite II 
with 6 + 6 filiform setae (Fig. 10A). Tergites III-V with 4 
+ 3-4 submedian simple hooks (Fig. 10B-D). Tergites VI-
VII with small patch of comb-like spines on the latero-
anterior region (Fig. 10E). Tergite IX with spine combs 
on the anterior margin and 1 + 1 small hooks.

Larva (last-instar) (Figs 11-13) - Body length: 4.9-5.3 
mm (n = 5); head capsule lateral length: 0.48-0.53 mm 
(mean = 0.5 mm, SD = 0.02, n = 5); dorsal width of head 
capsule: 0.29-0.32 mm (mean = 0.31 mm, SD = 0.01,  
n = 5). General body colour light-green (in Carnoy’s so-
lution) (Fig. 11A). Frontoclypeal apotome with faintly 
pattern (Fig. 12A), cuticle with abundant and stout setae 

Fig. 3: Simulium virescens sp. nov. (Diptera: Simuliidae) female. A: 
partial view of spermatheca showing the cuticular microspines; B: cer-
cus and anal lobe; C: genital fork; D: hypogynial lobes, ventral view. 

Fig. 4: Simulium virescens sp. nov. (Diptera: Simuliidae) male. A: 
head and thorax, dorsal view, anterior illumination (Bar = 0.5 mm); 
B: head and thorax, dorsal view, posterior illumination; C: thorax and 
abdomen, dorsal view; D: lateral view (Bar = 0.5 mm).
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(Fig. 12F, G). Cervical sclerites small, rounded to ellipti-
cal, free in the membrane (Fig. 12A, F). Postgenal cleft 
rounded anteriorly (Fig. 12B, E). Postgenal bridge as long 
as hypostoma (Fig. 12E). Hypostoma with strongly pig-
mented anterior margin and nine apical teeth (Fig. 12D). 
Median tooth simple, either similar in length (Fig. 12D) 
or longer than the 3 + 3 sublateral teeth (Fig. 12E), 1 + 1 
lateral tooth wider than median and sublateral teeth, but 
similar in height, 1-2 + 1-2 paralateral teeth and approxi-
mately 6-10 + 6-10 small lateral serrations; hypostoma 
with 1 + 1 line of 6-8 lateral setae and 1 + 1 short setae 
parallel to lateral margin and 3-4 + 3-4 setae in posterior 
region of hypostoma near hypostomal groove (Fig. 12D). 
Subesophageal ganglion slightly pigmented (Fig. 12B). 
Antenna shorter than labral fan stalk; base of proximal 
article whitish and median to distal region of the medial 
article whitish, distal article dark brown (Fig. 12H); ar-
ticle proportions (proximal: medial: distal) 1: 1.2-1.75: 
1-1.2 (n = 6). Mandible with three apical teeth, 10-12 
internal teeth, 1-2 large mandibular sub-serration and 
one or two lateral mandibular processes (n = 6), longer 
than mandible margin. Labral fan with 40-46 rays (mean 
= 41.1, SD = 5.15, n = 6). Thorax, with first segment, 
dorsally, bearing one pointed tubercle, third thoracic 
segment, dorsally, bearing one pair of pointed tubercles 
(Fig. 11A, B). Gill histoblast, dissected, with six fila-
ments. Abdomen, first to fourth abdominal segments, 
dorsally, each bearing one pair of pointed tubercles (Fig. 
11A, B). Abdominal segment IX without ventral tuber-

cles (Fig. 11A). Anterodorsal arms of anal sclerite short-
er in length than posteroventral arms (Fig. 12J). Poste-
rior proleg bearing 98-105 rows (mean = 101.5, SD = 2.5,  
n = 4), each with 14-23 hooks (n = 4). Rectal papillae 
(Fig. 12I) with three branches, each with approximately 

Fig. 6: Simulium virescens sp. nov. (Diptera: Simuliidae) male. A: ter-
minalia in situ, ventral view; B: gonocoxite and gonostylus; C: gonos-
tylus showing the sub-apical spinule and other thick spines; D: ventral 
plate; E: median sclerite; F: paramere. 

Fig. 5: Simulium virescens sp. nov. (Diptera: Simuliidae) male. A: antenna; B: maxillary palp; C: base of wing; D: fore leg; E: middle leg; F: hind 
leg; G: basitarsus and tarsus, showing the calcipala and pedisulcus. 
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Fig. 7: Simulium virescens sp. nov. (Diptera: Simuliidae) pupae. A: pu-
pal habitus, lateral view; B: pupal habitus, dorsal view (Bar = 1.0 mm).

12-15 finger-shaped lobes (n = 5). Body cuticle covered 
with wide scale-like setae (Fig. 13A-D), varying in shape 
according with body distribution. Some of the scale-like 
setae with fringed margin (Fig. 13A) distributed on the 
posterior region of the body.

Type data and depository - Holotype: Brazil, BA, 
Correntina. Vila Treviso, BA-349, ± km-92. Rio Cor-
rentina (S13º31’08.6” W45º21’02.4”). Entrance ± 12 km 
from Posto Cachoeira. 20.vi.2009. Cols Hamada N, Sil-
va NG, Pereira ES & Silva JO Fêmea (F) (INPA). Para-
types: Brazil, BA, Correntina. Vila Treviso, BA-349,  
± km-92. Rio Correntina (S13º31’08.6” W45º21’02.4”). 
Entrance ± 12 km from Posto Cachoeira. 20.vi.2009. 
Cols Hamada N, Silva NG, Pereira ES & Silva JO.4 
F mounted on a pinned triangle with pupal exuviae 
preserved in glycerin (INPA). 13 F preserved in 80% 
ethanol: 10F (INPA) and 3F (MZUSP). One male (M) 
dissected, mounted in slide (INPA). Two pupae (P) dis-
sected, mounted on slide (INPA). Six last-instar larvae 
(L) dissected, mounted in slide (INPA). Ten larvae pre-
served in 80% ethanol: 5 L (INPA) e 5 L (MZUSP). Five 
P preserved in 80% ethanol: two P (INPA) and three P 
(MZUSP). 19.vi.2009. Cols Hamada N, Silva NG, Perei-
ra ES & Silva JO. Eight F mounted on a pinned triangle 
(biting humans during field work): five F (INPA) and 
three F (MZUSP). Five F dissected, mounted on a slide 
(INPA). 24.vi.2009. Cols Hamada N, Silva NG, Pereira 
ES & Silva JO. One F mounted on a pinned triangle with 
pupal exuviae preserved in glycerin (INPA). 31.x.2008. 
Cols Hamada N & Kikuchi RM. Eight M mounted on 
a pinned triangle with pupal exuviae preserved in glyc-
erin: five M (INPA) and three M (MUZSP). Twelve F 
mounted on a pinned triangle (biting humans during 
field work): 10 F (INPA) and two F (MZUSP). Six F 
dissected, mounted on a slide (INPA). Five M dissected, 
mounted on a slide (INPA).

Distribution - S. virescens sp. nov. has only been col-
lected in the Correntina River, in the western region of BA, 
which is in the São Francisco River hydrographic basin.

Bionomics - Larvae and pupae were collected most-
ly over grass leaves, located under the water and on the 
banks of the Correntina River (Fig. 14A-C). During the 
field work, females were observed in clouds, voraciously 
biting humans, especially in the afternoon. The study site 
is located in the cerrado biome at an altitude of 700 m asl 
and is exposed to high levels of solar radiation. This river 
has width of 20 m, bottom composed of rocks and sand 
and some stretches with rifles and waterfalls. At the time 
of the collection the water in the Correntina River was 
very clear with a temperature of approximately 25ºC, 
electrical conductivity below 10 µS/cm and pH of 6.5. 
We sampled black flies in several streams near the head-
waters of the Correntina River and S. virescens sp. nov. 
was not found at these sites. Also, we failed to collect this 
new species when we sampled at a location only 100 km 
downstream from the type locality. These facts suggest 
that the distribution of S. virescens n. sp is limited to the 
median stretch of the Correntina River; however, addi-
tional field work should be done on the other rivers in the 
region, including in the nearby state of Minas Gerais.

The streams and rivers located in the southwestern 
region of Bahia have unique fauna. Simulium cerradense 
Coscarón, Cerqueira, Sato and La Salvia, 1992 is cur-
rently only known from this region (Coscarón et al. 
1992, Hamada et al. 2004). Recently, a new genus and 
species of dragonfly (Orionothemis felixorioni Fleck, 
Hamada and Carvalho, 2009) collected in this region 
was described (Fleck et al. 2009). The high diversity and 
unique fauna observed in the study area indicate that 
preservation actions should be undertaken very soon, as 
this region is unprotected by any conservation units.

Etymology - The species name derives from the Lat-
in word virescens meaning “greenish” in reference to the 
green colour of the larvae and of the female abdomen.

Fig. 8: Simulium virescens sp. nov. (Diptera: Simuliidae) pupae. A: par-
tial view of cephalic plate, showing the frontal and dorsal trichomes; B: 
partial view of cephalic plate, showing the frontal trichomes; C: pupal 
gill filaments (Bar = 0.05 mm); D: thoracic trichomes (Bar = 0.2 mm).
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DISCUSSION

S. virescens sp. nov. is placed in the subgenus S. 
(Psilopelmia) following some of the characters given 
in Coscarón et al. (1996). These authors stated that S. 
(Psilopelmia) can be divided into two groups, one that 
represents the Nearctic fauna and the other the Neo-
tropical areas of Mexico, Central and South America. 
Later on, Coscarón and Coscarón-Arias (2007) included 
the Blancasi species group in S. (Psilopelmia) and stated 
that this subgenus is composed of two species groups 
(Escomeli and Blancasi).

According with Coscarón et al. (1996), the Nearctic 
species in S. (Psilopelmia) can be morphologically char-
acterized by having females with cibarium with strong, 
small spines, abdomen with three longitudinal bands 
formed by the dark spots on the median region and anal 
lobe without incision between the anterior projection and 
the basal lobe. The males of these Nearctic species can be 
characterized by having 1 + 1 silver, anterior bands that 
can reach the median region of the scutum, gonostylus 

Fig. 9, 10: Simulium virescens sp. nov. (Diptera: Simuliidae) pupae. 9: abdominal sternites (A, D: group of microspines in sternites IV-VIII; B: 
hooks on sternites IV and V; C: hooks on sternite VI and VII); 10: abdominal sternites (A, B: setae on tergites II and III; C, D: hooks on tergites 
IV and V; E: group of microspines on tergites VII–IX).

Fig. 11: Simulium virescens sp. nov. (Diptera: Simuliidae) larvae. A: 
larval habitus, lateral view (Bar = 1.0 mm); B: partial, lateral view of 
the thorax and abdomen, showing the tubercles present on the dorsal 
region of the first and third thoracic segment (T1, T2) and on the dor-
sal region of the first to the fourth abdominal segment (A1-A4). 



A new Simulium species from Brazil • Neusa Hamada et al. 109

relatively short, slight concave distally. In the immature 
stages, pupae of the Nearctic species can be characterized 
by the presence of eight gill filaments, shorter than the 
cocoon and larvae by having cephalic apotome without 
defined ornamentation (except Simulium mediovittatum 
Knab, 1915). Although S. virescens sp. nov. has Neotropi-
cal distribution, it has several of the characteristics of the 
species that Coscarón et al. (1996) reported for the species 
that occur in the Nearctic region, as can be observed in the 
new species diagnosis and description presented above.

The only other S. (Psilopelmia) species, sensu 
Coscarón and Coscarón-Arias (2007) that occurs in Bra-
zil is S. iracouboense. Both species can be distinguished 
by their scutal coloration, which is yellowish orange in 
S. iracouboense, with paired, silver stripes in the female 
and paired subtriangular, anterior, silver spots in the male. 
The morphology of the genitalia of the two species also 
differs. The two species also can be easily distinguished at 
the pupal and larval stages: the S. iracouboense pupa has 
eight gill filaments while S. virescens sp. nov. has six.

The other S. (Psilopelmia) Neotropical species with six 
gill filaments are S. dandrettai Vargas, Martínez Palacios 
and Díaz Nájera, 1946, Simulium zempoalense Vargas, 
Martínez Palacios and Díaz Nájera, 1946 and Simulium 
trivittatum Malloch, 1914 (Coscarón & Coscarón-Arias 

2007), but the new species can be easily distinguished 
from these by the adults and by the larval morphology. 
The larvae of S. virescens sp. nov. have a unique mor-
phology, with dorsal tubercles on some thoracic and ab-
dominal segments and an elongated head capsule.

Fig. 12: Simulium virescens sp. nov. (Diptera: Simuliidae) larvae. A: head capsule, dorsal view (Bar = 0.5 mm); B: head capsule, ventral view; 
C: head capsule, lateral view (Bar = 0.5 mm); D: hypostoma; E: postgenal cleft, ventral view; F: dorsal view of cephalic apotome and cervical 
sclerites; G: detail of the stout, short, setae on the cephalic apotome cuticle; H: antenna; I: rectal papilla; J: anal sclerite. 

Fig. 13: Simulium virescens sp. nov. (Diptera: Simuliidae) larvae. Dif-
ferent configurations of wide scale-like setae distributed on larval 
cuticle. A: scale-like setae with fringed margin; B-D: scale-like setae 
with different width.
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In this study we report for the first time in Brazil 
the presence of S. (Psilopelmia) outside of the Amazo-
nian Region.

ACKNOWLEDGEMENTS

To Regina Kikuchi, Carlos Augusto Silva Azevêdo and 
Jeferson Oliveira da Silva, for assistance during the field 
work, to Paulo V Cruz, for the photograph of the adults, to 
Davi Sena, for helping in organizing the figures, and to Philip 
M Fearnside, for the review of the manuscript.

REFERENCES

Adler PH, Crosskey RW 2011. World blackflies (Diptera: Simuliidae): 
a comprehensive revision of the taxonomic and geographical in-
ventory. [updated 2011 april 30]. Available from: entweb.clem-
son.edu/biomia/pdfs/ blackflyinventory.pdf. 

Adler PH, Currie DC, Wood DM 2004. The black flies (Simuliidae) of 
North America, Cornell University Press, New York, 940 pp.

Andrade AC, Leal LR, Guimarães RF, Carvalho OA Jr, Martins ES, 
Reatto A 2002. Estudo dos processos erosivos na Bacia do Rio 
Grande (BA) como subsídio ao planejamento agroecológico. Bol 
Pesqui desenvolv - Embrapa Amazon Orient 63: 1-26.

Coscarón S 1984. Revision del subgenero Simulium (Ectemnaspis) 
Enderlein (Simuliidae, Diptera, Insecta). Rev Soc Entomol Ar-
gent 43: 283-325. 

Coscarón S, Cerqueira RL, Sato-Schumaker TT, La Salvia Filho V 
1992. Nuevos datos sobre distribución de simúlidos de Brasil 

y descripción de Simulium (Coscaroniellum) cerradense sp. n. 
(Diptera, Simulidae). Rev Bras Entomol 36: 111-119.

Coscarón S, Coscarón-Arias CL 2007. Neotropical Simuliidae (Dip-
tera: Simuliidae). In J Adis, JR Arias, G Rueda-Delgado, KM 
Wantzen, Aquatic biodiversity in Latin America (ABLA), Pen-
soft, Sofia-Moscow, 685 pp. 

Coscarón S, Ibanez-Bernal S, Coscarón-Arias CL 1996. Revision 
de Simulium (Psilopelmia) Enderlein en la region Neotropical 
y analisis cladistico de sus especies (Diptera: Simuliidae). Acta 
Zool Mex 69: 37-104.

Crosskey RW 1988. An annotated checklist of the world black flies 
(Diptera: Simuliidae). In KC Kim, RW Merritt, Black flies: ecol-
ogy, population management and annotated world list, The Penn-
sylvania State University, University Park, p. 390-398.

Fleck G, Hamada N, Carvalho AL 2009. A remarkable new Dragon-
fly from Brazil (Anisoptera: Libellulidae). Note on its bionomics 
and phylogenetic affinities. Ann Soc Entomol Fr 45: 275-284. 

Hamada N, Luz SLB, Coscarón S 2004. ��������������������������New morphological informa-
tion on Simulium cerradense adults and new records of black fly 
species (Diptera: Simuliidae) in the western region of Bahia state, 
Brasil. Zootaxa 693: 1-8.

Pepinelli M, Hamada N, Trivinho-Strixino S 2005. Simulium (Thyr-
sopelma) duodenicornium n. sp., a new black fly species (Dip-
tera: Simuliidae) from the Southeast Region of Brazil. Zootaxa 
1040: 17-29.

Sabrosky CW 1966. Mounting insects from alcohol. Bull Am Ento-
mol Soc 12: 349.

Fig. 14: type locality of Simulium virescens sp. nov., Correntina River, municipality of Correntina, state of Bahia, Brazil. A: general view of the 
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