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ABSTRACT

Pintomyia (Pifanomyia) duckei Oliveira, Alencar and Freitas sp. n. from Adolpho Ducke Reserve, Manaus, Amazonas state,
Brazil, is described and illustrated based on three male specimens, the holotype and two paratypes. The paratypes have
abnormalities in the external genitalia, one with asymmetric bilateral anomaly (different anomalies in each of certain paired
structures) and the other with unilateral anomaly (anomaly in one of the paired structures). The new species probably belongs
to the Serrana Series, integrating the list of the species whose males possess gonostylus with two stout spines (one apical and
other subapical), as well as a small and very thin spine on the inner surface of the basal half.
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Uma nova espécie de flebotomineo, Pintomyia (Pifanomyia) duckei
(Diptera: Psychodidae) de Manaus, Estado do Amazonas, Brasil

RESUMO

Pintomyia (Pifanomyia) duckei Oliveira, Alencar e Freitas sp. n. da Reserva Florestal Adolpho Ducke, Manaus, Estado do
Amazona, Brasil, é descrita e ilustrada com base em trés espécimes machos, o holdtipo e dois pardtipos. Os pardtipos possuem
anomalias na genitdlia externa, sendo um com anomalia bilateral assimétrica (anomalias diferentes em cada uma das estruturas
pareadas) e outro com anomalia unilateral (anomalia em uma das estruturas pareadas). A nova espécie provavelmente pertence
a Série Serrana, integrando a lista das espécies, cujos machos possuem gondstilo com dois espinhos robustos (um apical e outro
subapical), bem como um espinho delgado e muito curto na superficie interna da metade basal.

PALAVRAS-CHAVE: taxonomia, flebotomineos anomalos, Reserva Ducke, Série Serrana

INTRODUCTION least incomplete specimen was chosen as the holotype,
which presented the best quality of slide preparation and

bilateral symmetry of the morphological structures of
taxonomic interest.

Reviewing the reference collection of sandflies from the
leishmaniasis laboratory of the Instituto Nacional de
Pesquisas da Amazonia (INPA), established in 1975 by

the researcher Jorge Arias, we found three male specimens MATERIAL AND METHODS

(one normal and two anomalous) that were identified
Phlebotomines were collected in November 1977 and

January 1978 in the Adolpho Ducke Forest Reserve,
km 26 of the State Highway AM-010 from the cities of
. . ) Manaus to Itacoatiara, in the state of Amazonas, Brazil
specimens, male or female, of this new species were found. (2°55'51”S; 59°58°30”W). The sandflies were collected with

The new taxon is described and illustrated according  a CDC light trap (Hausherr Machine Works, New Jersey,
to the classification proposed by Galati (2003; 2017). The =~ EUA) (Sudia and Chamberlain, 1962) combined with a

as belonging to a new phlebotomine taxon, previously
identified in the group verrucarum Theodor, 1965.
Although the entire collection has been revised, no other

CTEAS: Oliveira, A. F. J; Alencar, R. B,; Freitas, R. A. 2018. A new species of phlebotomine sandfly, Pintomyia (Pifanomyia) duckei (Diptera:
Psychodidae) from Manaus, State of Amazonas, Brazil. Acta Amazonica 48: 224-229.
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styrofoam box containing 250 g of dry ice, allowing only
a slow release of CO,. The traps were installed at a height
of 15 m in the forest canopy, and kept in operation from
18:00 h until 06:00 h. The specimens were individually
mounted on glass slides, using synthetic Canada balsam,
in the best conditions for taxonomic identification. For the
specimens described in here, identification, nomenclature
and morphology followed Galati (2003; 2017) and Galati ez
al. (2017). For some morphological structures we adopted
the terminology proposed by Cumming and Wood (2009).
Abbreviations used for generic and sub-generic categories
are in accordance with Marcondes (2007).

The description of the new taxon is based in three
male specimens, the holotype and two paratypes. All
measurements are in micrometers (um) and are presented
for the holotype, followed by the paratypes in parenthesis.
Measurements were provided for each evident morphological
structure. The specimens were studied and measured using
a binocular microscope Olympus (CBA) equiped with a
micrometer scale. The illustrations were made with the aid
of a drawing tube (Zeiss West Germany 47 46 20 - 9900).

RESULTS

Pintomyia (Pifanomyia) duckei sp. nov (Figure 1)

Male: Small insect, 1984 (1766 and 1790) in length (thorax
+ abdomen), generally of medium brown color, subtly
contrasting with lighter pleura. Head (Figure 1d): length 316
(316 and 342), from post-occiput to clypeus apex; maximum
width 297 (310 and 323); length/width ratio 1.06 (1.02 and
1.06). Normal eyes, length 177 (177 and 190); width 126
(126 and 120). Incomplete interocular suture; diameter of
ommatidia 13 (13 and 13); interocular distance 76 (63 and
95), equivalent to 5.8 (4.8 and 7.3) ommatidia diameters.
Complete chitinous arch and pigmented spots form a tenuous
perpendicular line, irregular, extending to the middle of the
clypeus. Unarmed cibarium and pharynx; length 141 (135
and atrophied), with thin striations in the 1/4 distal. Labrum-
epipharynx length 184 (190 and 193); labial suture joined
in furca. Each flagellomere has a pair of simple ascoids, short
and approximately at the same level, inserted in the basal
limit of the 1/3 distal, not reaching the apex of the respective
flagellomere, except in FI, where they are implanted just
beyond the half of the structure, with the inner ascoid more
basal than the outer ascoid; in the absence of FXIV, the
possible antennal formula is: FI=FXI2, FXII1, FXIIIO. Palpus
length 652 (603 and 671). Length of the palpal segments: PI
=34 (37 and 34), PII = 104 (104 and 104), PIII = 116 (122
and 126), PIV = 92 (89 and 95), PV = 306 (251 and 312).
Palpal formula: 1.4.2.3.5, PV being larger than PI+PII+PIIL
Newstead’s sensillae scattered on the medial inner face of PIII.

Thorax: length 430 (456 and 448), from the anterior

margin of the pronotum to the posterior margin of the
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metanotum. Color: light brown pronotum, paratergite,
mesonotum, metanotum and coxae, contrasting smoothly
with clearer pleurae. Presence of ventro-cervical sensillae and
2 (2 and 3) proepimeral setae. Anepisternum with 7 (7 and
6) upper setae, and 2 lower setae; presence of pilosity on the
frontal margin of the catepisternum. Wing (Figure 1e): length
1329 (1367 and 1348); width 386 (430 and 418), length
being about 3.5 times the width. Wing venation: alpha length
234 (278 and 278); beta 202 (177 and 158), gamma 234 (232
and 234); delta 63 (44 and 63), pi 76 (76 and 63), R5 905
(918 and 962), alpha and gamma being of the same length.
Legs: lost. Abdomen: length 1554 (1310 and 1342), from first
tergite to the gonostylus apex. Terminalia (Figure 1a, Figure
1b, Figure 1c): Gonostylus length 89 (89 and 89), width
38 (38 and 38), with two well developed and thick spines
(1 apical and 1 subapical external), in addition to a reduced
and very thin spine on the inner median face, and presence
of subapical spiniform seta. Gonocoxite short and very wide
(length less than or equal to twice the width), length 228
(240 and 221), width 120 (114 and 120), with an extensive

w 00§

Figure 1. Male holotype of Pintomyia (Pifanomyia) duckei sp. n. Oliveira, Alencar
& Freitas: (a) Terminalia; (b) Gonostylus in lateral position; (c) Sperm pump and
ejaculatory ducts; (d) Head frontal view; (e) Wing; (f) Flagellomere I; (g) Palpal
segment Ill.
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and salient sclerosed longitudinal range in the internal basal
margin. In the holotype, each gonocoxite has one basal tuft
of 5 long setae, slender from the distal half, curved upwardly
toward the structure, and arranged in a longitudinal row. In
the internal distal 1/3 of the gonocoxite, a diffuse group of
20 or more simple, long and semi-deciduous setae is evident.
In the anomalous specimens, some of these characters are
altered and will be discussed later. Paramere simple, wide or
inflated, with slightly convex dorsal margin, length 272 (285
and 285), width 63 (57 and 63), with narrow preapical. Apex
of the paramere (Figure 1a) slender and very short, folded
laterally or on the structure, provided with a row of simple
and uniform setae, on the dorsal surface. Aedeagus coniform,
well sclerosed, with slender apex. Epandrial lobe length 221
(221 and 240), width 32 (32 and 32). Sperm pump length
101 (101 and 98), ejaculatory apodeme (piston) length 76 (76
and 83), ejaculatory ducts length 410 (407 and 410), striated
in the distal half, with dilated apexes, filaments about 4 times
the length of the pump (Figure 1c¢); cercus subtriangular.

Female: unknown.
Diagnostic characters: See key

Type Material: Holotype (male), Brazil, Amazonas state,
Manaus, Adolpho Ducke Forest Reserve, Km 26 of the AM-
010 Highway, CDC light trap (height of 15 meters in the
forest canopy), 24/i/1978, coll. Jorge Arias, Katia Arias and
Jodo Vidal. Paratypes (two males), same data as holotype,
except for the collection date (27/xi/1977) of one of the
paratypes. The type material was deposited in the Invertebrate
Collection of the Instituto Nacional de Pesquisas da Amazdnia
(INPA), Manaus, Amazonas, Brazil, with voucher numbers:
INPA-DIP 001945 (holotype) and INPA-DIP 001946 and
INPA-DIP 001947 (paratypes).

The new taxon was registered in Zoobank as BSA7277A-
2FD5-4F5B-8CF5-1623473FD805.

Etymology: Pintomyia (Pifanomyia) duckei makes
reference to Adolpho Ducke Forest Reserve, where the
specimens were collected. This preserved area of 100 sq.km,
used for research activities, is owned by Instituto Nacional de
Pesquisas da Amazdnia (INPA).

DISCUSSION

According to the classification system of the subfamily
Phlebotominae with the phylogenetic approach of Galati
(2003; 2017), Pintomyia (Pifanomyia) duckei sp. n.,
belongs to the tribe Phlebotomini Rondani 1840, subtribe
Lutzomyiina Abonnenc and Leger 1976, due to the
presence of upper proepimeral and anepisternal setae; 1+
flagellomere (FI) with internal ascoid at a more basal level
than the external one, presence of ventro-cervical sensillae
and pilosity in the frontal region of the catepisternum; PII
palpal segment greater than PIV; and Newstead’s sensilla
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disperses in the internal face median of PIIL. It belongs to
the genus Pintomyia Costa Lima, 1932 due to the presence
of the flagellomere (FI), larger than half the length of the
head; gonocoxite with longitudinally sclerosed band on
internal basal face; simple paramere, without pointed pre-
apical protuberance of the ventral margin; epandrial lobe,
rounded subcylindrical apex, narrower than the gonocoxite,
and gonostylus with subapical spiniform seta. Posterior
femur with spines and gonostylus with four spines of similar
size and width are diagnostic characters for the subgenus
Pintomyia sensu stricto. Despite the absence of the legs in the
specimens of the new taxon, we could identify the gonostylus
with two stout and long spines (one apical and one external
subapical), and one slender and short spine on the internal
median face, which characterize the Serrana Series Barretto,
1962, of the subgenus Pifanomyia Ortiz and Scorza, 1963.

The Serrana Series of the subgenus Pifanomyia is currently
composed of 13 species. Of these, seven species [P%. guilvardae
(Le Pont, Martinez, Torrez-Espejo and Dujardin), P odax
(Fairchild and Hertig), Pi. oresbia (Fairchild and Hertig), .
ottolinai (Ortiz and Scorza), Pi. piedraferroi (Ledn), Pi. robusta
(Galati, Céceres and Le Pont) and Pi. serrana (Damasceno
and Arouck)] have males possessing gonostylus with two
stout spines (one apical and another external subapical), one
small and very thin (or atrophied) spine on the basal half of
the inner surface, and one subterminal spiniform seta. In
the other six species [P boliviana (Velasco and Trapido),
Pi. christophei (Fairchild and Trapido), Pi. diazi (Gonzales
and Garcia), Pi. novoae (Gonzales and Garcia), Pi. orestes
(Fairchild and Trapido) and P%. zorresi (Le Pont and Desjeux)]
the gonostylus has three stout spines (the internal spine being
equivalent in size and caliber to the external ones), beside
the subterminal spiniform seta. As for the number, caliber
and arrangement of the spines in the gonostylus, Pi. (Pif)
duckei sp. n. has close affinity with the first seven species. It
differs from all 13 species by the presence of some peculiar
characters, such as the dilated (or inflated) gonocoxite with
length less than twice the width; dilated or inflated paramere,
with slender apex and slightly convex dorsal margin, whith
length surpassing the apex of the epandrial lobe. With this
new taxon, the Serrana Series is now composed of 14 species,
according to the identification key below.

Regarding the two anomalous specimens, the most evident
morphological alterations refer to the tufts of basal setae of
gonocoxites. In one of them (Figure 2a, Figure 2b), one of the
gonocoxites has six setae rowed in the basal tuft, therefore, with
a supernumerary seta; while the other gonocoxite has basal
tufts with two parallel longitudinal rows with five and six setae,
respectively, characterizing a bilateral asymmetric anomaly
(Sanguinette er al. 2013). Other morphological alterations
were the morphometry of the head, same palpal formula as
the holotype, but length of the 5th palpal segment (PV) less
than the sum of PI+PII+PIIL; and alpha length of the wing
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much greater than the gamma length. In the other anomalous
specimen (Figure 2c, Figure 2d), one gonocoxites has five setae,
while the other has six setae (one supernumerary seta) in the
basal tufts, characterizing a unilateral anomaly; and the alpha
length of the wing is also greater than the gamma length.

Structural deformations are frequent in phlebotomine
sandflies, occurring mainly in the terminalia of male
specimens, unilaterally or bilaterally, with differences in
number, arrangement, size and appearance of permanent
setac in gonocoxites, parameres and epandrial lobe
(Sherlock 1963; Marcondes 1999; Ximenes et a/l. 2002;
Costa 2012; Sanguinette ez al. 2013; Alves et al. 2015).
Since the first record of anomalies in phlebotomine made
by Newstead (1914) for Sergentomyia minuta (Rondani),
several cases of anomalies have been reported in several parts
of the world (Newstead and Sinton 1921; Dampf 1945;
Abonnenc et al. 1971; Feliciangeli ez al. 1985; Kassen et al.
1988; Ximenes et al. 2002; Guernaoui et /. 2010; Costa
et al. 2012; Deboin e al. 2015). Despite this, the origin
and significance of the anomalies present in phlebotomine
sandflies are not yet well understood. It is suspected that
they may be the result of injury during ontogeny, of genetic
origin (mutational), of pathological nature, or induced by
environmental pressure (Feliciangeli ez a/. 1985; Kassen et
al. 1988; Costa et al. 2012). Anomalies found in males of
Phleboromus papatasi Scopoli, for example, were associated
with disturbed environments from where they have been
collected (Guernaoui et 2/. 2010).

The biological significance of these malformations is
also unknown. Possibly, some of them may not influence

A

Figure 2. Anomalous males of Pintomyia (Pifanomyia) duckei sp.n. Oliveira, Alencar
& Freitas: (a,b) Bilateral asymmetric anomaly. One of the gonocoxites with six setae
rowed in the basal tuft. Other gonocoxite with two basal tufts of five and six setae
rowed indicated by arrows, (b=Scheme); (c,d) Unilateral anomaly. Gonocoxites
with five and six setae in basal tufts indicated by arrows, (d=Scheme). This figure
is in color in the electronic version.
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the behavior of the individual, while others may impede
its development (Abonnenc ez al. 1971; Florin et al. 2010).
Regardless of its origin and significance, the records of new
anomalies are of fundamental importance, because the
description of new species through anomalous specimens can
lead to serious systematic inconformities with the diagnostic
characters of the taxonomic groups (Andrade-Filho ez /. 2004).

Identification key to species of the subgenus Pifanomyia
- Serrana Series (adapted from Galati, 2017) (based
exclusively on male characters)

1 Gonostylus with two stout spines (one apical and one
external subapical), and one very thin or atrophied on the inner
surface of the basal half of the structure ...................... 2

Gonostylus with three stout spines implanted as in the
previous alternative, but with the internal spine of size and
caliber equivalent to the external one .......cccovevveceinnenn 9

2(1) Gonocoxite with one multi-branched basal seta ...........

............................................................. Pi. (Pif)) piedraferroi*

Gonocoxtie with one basal group (tuft) of three or more
SIMPLE SETAC ..ttt e 3

3(2) Gonocoxite tuftwith straightsetae.................cooiani 4

Gonocoxite tuft with curved setae, and of apexes directed
toward the gONOCOXILE w.vvvvniviniiiiniiii el

4(3) Gonocoxite tuft with four or five loose setae implanted
in a single row, some reaching the apex of the paramere

.................................................... Pi. (Pif) oresbia

Gonocoxite tuft with three or four grouped setae, all
of uniform size, reaching the middle of the paramere
................................................... Pi. (Pif) ottolinai

5(3) Gonocoxite tuft with five setae ...........ccoovvviinin... 6
Gonocoxite tuft with six or seven setae .......... Pi. (Pif’) odax

6(5) Gonocoxite dilated (or inflated), length less than twice the
width. Paramere dilated with slender apex and slightly convex
dorsal margin, length surpasses the apex of the epandrial lobe

............................................... Pi. (Pif2) duckei sp. n.
Other character combinations ........ccccoeevevveeivinennennnnnn/

7(6) Gonocoxite tuft with long setae, surpassing apex of
PATAMEIE ...t ei e Pi.(Pif)) guilvardae

Gonocoxite tuft with short setae, not reaching the apex of
T e T (PO

1 Young and Duncan (1994 — p. 243, Figure 105) studied the holotype and
verified the presence of four spines on the gonostylus rather than three as
ilustrated by Leén (1971).



ACTA
AMAZONICA

8(7) Paramere: length of the apical area, covered with setae, less
or equal to twice its width; dorso-basal margin with marked
concavity. Gonocoxite tuft with one of the setae not aligned
with theothers .....c...c.ovcevveevenienennenen . PL (Pif) robusta

Paramere: length of the apical area, covered with setae, greater
than 2.5 times its width; dorsal margin practically straight.

Gonocoxite tuft with strictly lined setae ....... Pi. (Pif) serrana
9(1) Paramere simple .........cvuveiiiininiiniiiinnic, 10
Paramere bilobed ..o 13
10(9) Mesonotum pale .......c.vuiuneeniiiininininieinn 11
Mesonotum dark .........oeviiiiiiii 12

11(10) Gonocoxite tuft with 20 or more simple and straight
setae, implanted on a small tubercle .......... Pi. (Pif) christophei

Gonocoxite tuft with four or five simple and curved setae,
implanted directly on the surface of the gonocoxite ................
................................................................. Pi. (PifY) orestes

12(10) Gonocoxite with one basal tuft composed of 10 to 12
SELAC ..evnvnininiiiieieiiieesisesesiesiennenenen . P (Pifl) diazi

Gonocoxite with two tufts of setae in medium position ......
............................................................... Pi. (Pif2) novoae

13(9) Length of ventral lobe of the paramere equivalent
to the dorsal; interlobular region with three to five setae
..................................................... Pi. (Pif) torresi

Length of ventral lobe of the paramere evidently much
shorter than the dorsal one; interlobular region with 10 or

cvevevenen. P (Pif) boliviana

MOIESCLAC +vvvviiiiiiiininennns

CONCLUSIONS

Pintomyia (Pifanomyia) duckei sp. n. belongs to the Serrana
Series and subgenus Pifanomyia. In this Series, this species
has greater affinity with the species with males possessing
gonostylus with two stout spines, one small and very thin
spine on its basal half of the inner surface, and one subterminal
spiniform seta. Pintomyia (Pif.) duckei sp. n. differs from these
species by having dilated (or inflated) gonocoxite with length
less than twice the width; dilated or inflated paramere, with
slender apex and slightly convex dorsal margin, with length
surpassing the apex of the epandrial lobe. The paratypes
present morphological anomalies, which appear to be frequent
in phlebotomine sandflies, and their records are important
for phlebotomine taxonomy, to avoid mistakes in specific
identification, and the erroneous description of new species.
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