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Abstract

Panstrongylus noireaui sp. nov. from Bolivia is described based on male and female specimens. Although
morphologically almost indistinguishable from Panstrongylus ruforuberculatus (Champion, 1899), the new
species shows remarkable chromosome and molecular features, which are very distinctive among all oth-
ers Panstrongylus species. The new species is also separated by some characteristics of the processes of the
endosoma of the male genitalia. An updated key for species of Panstrongylus is provided.
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Introduction

The Triatominae are classified as a subfamily of Reduviidae (Hemiptera, Heteroptera),
defined by their blood-sucking habit and morphological adaptations associated with host-
finding and blood-feeding (Schofield and Galvao 2009). Currently, there are 154 extant

and three fossil species distributed in 18 genera and five tribes in Triatominae (Dale et al.
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2021; Galvéao 2021). All of them are considered as potential vectors of the protozoan 7ryp-
anosoma cruzi (Chagas, 1909), the causative agent of Chagas disease or American trypano-
somiasis, which still is a serious health problem to most Latin American countries (Arias
et al. 2021). Among the five tribes included in Triatominae, the tribe Triatomini has ten
genera (Galvao 2021), among which Panstrongylus Berg, 1879 has several species involved
in the transmission of 7. cruzi in Central and South America (Patterson et al. 2009).

Berg (1879) created the genus Panstrongylus for a single new species he was describ-
ing, P guentheri Berg, which is the type species of this genus by monotypy. He regarded
Panstrongylus as being close to Lamus Stil, 1859. Champion (1899) described Lamus
rufotuberculatus based on a single male from Panama. As Lamus Stél, 1859 was a preoc-
cupied name by Lamus Stdl, 1854, a genus of Pentatomidae, Kirkaldy (1904) proposed
a new name for it, Mestor Kirkaldy. The species was transferred to Panstrongylus by
Pinto (1931), with the resulting new combination, 2 rufotuberculatus (Champion).
Pinto (1931) argued that Mestor should be considered a synonym of Panstrongylus.
Usinger (1939), however, maintained these two latter genera as valid. Lent and Pifano
(1940) strongly defended the synonym of Mestor under Panstrongylus as proposed by
Pinto (1931), which was accepted by subsequent authors so far, with the exception
of Usinger (1944), who still considered the validity of both genera. The main novel-
ties involving species of Panstrongylus, after the classical taxonomical treatment of the
group by Lent and Wygodzinsky (1979), were recently summarized by Monteiro et al.
(2018), Costa et al. (2021), Galvao (2021), and Paiva et al. (2022).

Panstrongylus has been considered monophyletic based on morphological features
(Lent and Wygodzinsky 1979). However, molecular studies using several nuclear (ITS-
2, 188, 28S, ultraconserved elements), and mitochondrial (168, col, coll, cyt b) mark-
ers demonstrated a paraphyletic status for Panstrongylus (Hypsa et al. 2002; Marcilla et
al. 2002; Justi et al. 2014; Monteiro et al. 2018; Kieran et al. 2021; Pita et al. 2021).

Panstrongylus ruforuberculatus has been recorded in several countries: Mexico,
Panama, Costa Rica, Colombia, Venezuela, French Guiana, Suriname, Ecuador, Peru,
Bolivia, Brazil, and Argentina (Galvao et al. 2003; Bérenger et al. 2009; Patterson et
al. 2009; Hiwat 2014).

Beginning with the observation of Lent and Pifano (1940), several authors have
recorded natural infection of P rufotuberculatus with T cruzi as summarized by Patter-
son et al. (2009). These latter authors also summarized host observation to this species,
which have included different wild and domestic mammals and humans as well.

Panstrongylus rufotuberculatus has been considered as a sylvatic species, which fre-
quently invades human dwellings as it is attracted by electric light (Lent and Wygodzin-
sky 1979; Salomén et al. 1999; Patterson et al. 2009; Gorla and Noireau 2010). How-
ever, truly domestic populations were reported only in some areas of southern Ecuador
(Abad-Franch et al. 2001), while breeding colonies have been found inside dwellings in
Bolivia and Peru too (Marin et al. 2007; Gorla and Noireau 2010). This species has been
incriminated as a vector of Chagas disease in Andean and coastal foci of Ecuador, where-
as its presence in the municipality of Amalfi (Antioquia, Colombia) is considered as a
major epidemiological risk factor (by being the second most common triatomine caught
inside buildings) (Wolff et al. 2001; Patterson et al. 2009; Gorla and Noireau 2010).
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Following the description of the male holotype by Champion (1899), Lent and
Pifano (1940), Lent and Jurberg (1975) and Lent and Wygodzinsky (1979) provided
thorough redescriptions of P rufotuberculatus. These latter authors and some others,
e.g., Salomén et al. (1999) and Hiwat (2014), have emphasized the morphological and
chromatic variation of this species. Its male genitalia was thoroughly described and
figured by Lent and Jurberg (1975), while Lent and Wygodzinsky (1979) commented
on some features of it.

Although almost all species of Panstrongylus have been recorded as possessing only
a paired [lateral] process in the endosoma (Lent and Jurberg 1975; Lent and Wygodz-
insky 1979; Jurberg et al. 2001; Papa et al. 2003; Bérenger and Blanchet 2007; Ayala
2014, pers. comm.), P. rufotuberculatus has been recorded as the only species of the
genus with two paired [lateral] process in the endosoma (Lent and Jurberg 1975; Lent
and Wygodzinsky 1979). This latter feature, together with presence of body scalelike
setae and an apically bilobed clypeus were all considered the three apomorphies of this
species in the phylogenetic scheme proposed by Lent and Wygodzinsky (1979). These
authors, however, recorded that these latter two features in P. ruforuberculatus were
also present as what they considered as plesiomorphic states among Panstrongylus spp.
(not scalelike setae and not bilobed [unilobed] clypeus, respectively). Salomén et al.
(1999), by their turn, recorded scalelike setae but only unilobed clypeus among speci-
mens of P. ruforuberculatus from Argentina.

The female genitalia in Triatominae was considered uniform by several authors
and, by consequence, without taxonomic significance (Lent and Wygodzinsky 1979;
Rodrigues et al. 2018). However, in just over the last decade several works, summarized
by Rodrigues et al. (2018), have proven that the study of female genitalia is useful in
many cases to the taxonomy in Triatominae, showing that in fact they present char-
acteristics of diagnostic value. Rodrigues et al. (2018) studied, compared, and figured
with SEM images the female genitalias of 26 species belonging to seven genera of Tri-
atominae, including P ruforuberculatus.

Pita et al. (2021) through a multidisciplinary approach suggested speciation within
populations of P ruforuberculatus. Extensive chromosomal analyses supported that the
two chromosomal groups could represent different closely related species. Molecular
and morphometric analyses reinforced the marked cytogenetic differences. Therefore,
they proposed that Bolivian individuals constituted a new Panstrongylus species, which
is herewith described as Panstrongylus noireaui sp. nov., based on male and female spec-
imens. A detailed morphological description of the new species is provided, comparing
its characteristics with extensive previous data from the literature, and examination of
specimens of Panstrongylus rufotuberculatus from different countries.

Materials and methods

All type specimens of Panstrongylus noireaui sp. nov. and non-type specimens of
Panstrongylus rufotuberculatus examined here are deposited in the “Colecio de
Triatomineos do Instituto Oswaldo Cruz” (CTIOC) of the “Laboratério Nacional e
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Internacional de Referéncia em Taxonomia de Triatomineos” (LNIRTT) at Oswaldo
Cruz Institute, Rio de Janeiro, Brazil.

All the figures were produced by the first author (HRG-S). The photographs were
obtained using digital cameras (Nikon D5600 with a Nikon Macro Lens 105 mm, Sony
DSC-W830). Drawings were made using a camera lucida. Dissections of the male geni-
talia were made by first removing the pygophore from the abdomen with a pair of forceps
and then clearing it in 20% NaOH solution for 24 hours. The dissected structures were
studied and photographed in glycerol. Images were edited using Adobe Photoshop CS6.

General morphological terminology and particularly those of the male genitalia
portions used here follows mostly Lent and Wygodzinsky (1979), while to female geni-
talia Rodrigues et al. (2018) is followed. However, some portions of head terminology
follow Schuh and Weirauch (2020), in which “rostrum” is named labium. In this par-
ticular, the [visible] segments of the labium are numbered II to IV, given that the first
segment is said to be lost or fused to the head capsule (Weirauch 2008). In addition,
according to Schuh et al. (2009), for the convention of numbering labial segments
in the Reduviidae, the apical segment should be considered as number four and then
counted backwards towards the base. Jugum (pl. juga) seznsu Lent and Wygodzinsky
(1979) is named mandibular plate. In male genitalia, “vesica” as recognized by Lent
and Jurberg (1975) and Lent and Wygodzinsky (1979) has been considered to be
absent in reduviids. The assumed equivalent structure in reduviids is a somewhat scle-
rotized appendage of the phallosoma or the endosoma (Forero and Weirauch 2012),
but not the homologous vesica that occurs in other heteropterans such as Pentatomo-
morpha (Rédei and Tsai 2011). Thus, this term is not used here for the median process
of endosoma, which is named as such.

When describing label data, a slash (/) separates different labels.

Results
Taxonomy

Triatominae Jeannel, 1919
Triatomini Jeannel, 1919
Panstrongylus Berg, 1879

Panstrongylus noireaui sp. nov.
http://zoobank.org/5126A8F8-0FEA-4265-8669-41D03756693E
Figs 1-11

Type material. BoLivia, La Paz Department, Ildefonso de las Mufiecas Province, Aya-
ta locality, community of Camata (15°14'22"S, 68°44'52"W), 2004, Holotype, male
(13177, CTIOC]. Paratypes 2 male [13178, 13179, CTIOC], 2 female paratypes
[13180, 13181, CTIOC].


http://zoobank.org/5126A8F8-0FEA-4265-8669-41D03756693E
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Figures 1-6. Panstrongylus noireaui sp. nov. 1,2 habitus, dorsal view | male holotype 2 female paratype

3 body scta 4, 5 left paramere 4 ventral view 5 dorsal view 6 median process of pygophore, dorsal view.
Scale bars: 5.0 mm (I, 2); 0.5 mm (4, 5); 0.2 mm (6); 0.04 mm (3).

Diagnosis. Panstrongylus noireaui sp. nov. can be morphologically separated from
P rufotuberculatus mainly by the lateral processes of endosoma, which are smooth in
the former and with numerous and delicate teeth at apical portion in the latter species.
Additionally, whilst the elongate process which is present on the ventral portion of
the lateral flap like prominences of the dorsal phallothecal plate is thinner and almost
straight in P noireaui sp. nov., it is curved and larger in P rufotuberculatus.
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Description. Male. Figs 1, 3—11. Measurements are given in Table 1. Coloration
(Fig. 1). General coloration brownish black to blackish with orange to yellowish and
reddish markings on portions of body, whereas the hemelytra are pale greenish with
extensive darkened markings. Head: blackish, clypeus reddish on approximately its
apical half; a red brownish median longitudinal band, which runs from the space be-
tween ocelli to anterior portion, near antennifer tubercles, where it diverges laterally,
forming a figure similar to a “I” ora “Y”; area around dorsal portion of eyes with same
coloration; mandibular plates, apex of labial segment IV, lateral and ventral portions of
collum somewhat paler, red brownish to yellow-brownish, respectively. Thorax: black-
ish; fore lobe of pronotum with anterolateral angles, discal and lateral tubercles and a
straight marking above the latter, and dorsal surface of humeral angles reddish; hind
lobe of pronotum with the following orange yellowish markings: a pair of small irregu-

Table |. Measurements (mm) of male specimens (7 = 3) of Panstrongylus noireaui sp. nov.

Holotype Paratype 1 Paratype 2 Mean
Total length 20.7 19.8 19.6 20.04
Head length 3.4 32 3.2 3.27
Anteocular portion 1.8 1.7 1.65 1.72
Postocular portion 0.5 0.5 0.5 0.5
Head width across eyes 2.3 2.4 2.3 2.33
Interocular distance (synthlipsis) 1.2 1.1 1.1 1.17
Right eye: dorsal transverse width 0.6 0.5 0.6 0.57
Right eye: length on dorsal view 1.0 1.0 0.9 0.97
External distance between ocelli 1.3 1.4 1.3 1.33
Antennal segment I 0.7 0.7 0.8 0.73
Antennal segment IT 2.3 2.3 2.3 2.3
Antennal segment I (7 = 1) 1.8 Abs. Abs. 1.8
Antennal segment IV (7 = 0) Abs. Abs. Abs. -
Labium segment IT 0.9 0.9 1.0 0.93
Labium segment III 2.4 2.4 2.3 2.37
Labium segment IV 0.7 0.7 0.7 0.7
Pronotum total length 3.7 3.5 3.5 3.57
Pronotum fore lobe length 1.1 1.0 1.0 1.03
Pronotum hind lobe length 2.6 2.5 2.5 2.53
Pronotum maximum width 5.5 5.0 5.0 5.17
Scutellum length 2.2 2.0 1.9 2.03
Fore femur 3.5 3.4 3.5 3.47
Fore femur max. width 0.75 0.7 0.7 0.72
Fore tibia 3.6 3.4 3.4 3.47
Spongy fossa of fore tibia 0.25 0.25 0.3 0.27
Fore tarsus 1.3 1.4 1.5 1.4
Middle femur 3.8 3.5 3.5 3.6
Middle tibia 3.9 3.8 3.7 3.8
Spongy fossa of middle tibia 0.25 0.2 0.2 0.23
Middle tarsus 1.4 1.4 14 1.4
Hind femur 5.0 4.7 4.8 4.83
Hind tibia 6.2 5.9 5.7 5.93
Hind tarsus 1.5 1.5 1.5 1.5
Abdomen length 11.2 10.8 11.0 11.0

Abdomen max. width 7.1 6.3 6.0 6.47
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lar spots, on anterior portion of submedian carinae, adjacent to transverse sulcus; a
somewhat large pair, in which each spot lies between submedian carinae and humeral
angle on posterior half, a larger posterior median suboval spot, which ends on poste-
rior margin; a very thin stripe on posterior margin which becomes somewhat larger at
the end of submedian carinae on posterior margin and interrupted sublaterally. Round-
ed reddish to yellow reddish spot on supracoxal lobes, larger on fore lobe and progres-
sively somewhat smaller on middle and hind lobes; a median yellowish marking on
posterior margin of mesosternum adjacent to metasternum. Scutellum with posterior
process reddish. Legs: blackish to black brownish; trochanters with external portion,
mainly adjacent to femora, yellowish; extreme base of femora, adjacent to respective
trochanter, somewhat paler; apex of femora reddish on dorsal and lateral surfaces; base
of segment II of all tarsi somewhat paler. Hemelytra: greenish or pale green with exten-
sive blackish to brownish markings in a mottled pattern, including larger dark spots on
basal, lateral, and apical portions of corium; brownish spots on basal portion of mem-
brane cells and darkened lines and connecting spots over, parallel or between veins of
corium. Abdomen. Connexivum segments with a reddish tint; each segment with a
large median subquadrate to subrectangular blackish spot, which is smaller and subtri-
angular on segment II, and is located on mid portion of basal half on the last segment;
these large median black spots reach outer margin of connexivum and its medial suture
on ventral portion, but are far from the medial suture in dorsal portion for a distance
approximately the same as transverse width of the spot; portion between the black
median spot and medial suture brownish; in the last segment, a small and faint dark
spot on its median portion, distally; additionally, each connexival segment with a basal
thin blackish stripe and distally pale to yellowish; the basal dark stripe variably enlarged
on inner portion, except on segment II. Sternites blackish to brownish black with
spiracles and area just around them yellowish. Genital segments darkened. Vestiture:
body integument covered with numerous adpressed golden, yellowish, or somewhat
darkened simple setae (Fig. 3). Head with short adpressed golden setae, which are ab-
sent or very sparse on dorsal blackish portion between eyes. Antennae: segment I with
numerous adpressed darkened setae, sparser on ventral side and more numerous on
apical margins of dorsal side of the segment; segment II covered with curved somewhat
more elongate setae and very numerous, short, thin, whitish setae on anterior and
ventral portions; segment III covered with very numerous, short, thin, whitish setae
and sparser long, darkened, almost straight setae; segment IV absent. Labium covered
by longer, thin, curved setae, which are progressively more numerous towards apical
portion of segment III and segment IV; labial segment IV with scattered longer setae
too. Neck glabrous. Thorax and abdomen covered with short adpressed golden setae,
which become somewhat thinner and paler on ventral portions of thorax, sternites and
femora; glabrous areas on smooth portions of fore lobe of pronotum, mid and distal
portion of clavus of hemelytra, lateral portions of mesosternum and irregular lateral
areas of sternites; membrane of hemelytra completely glabrous. Tibiae and tarsi with
more numerous, thicker, and darker setae, which become somewhat reddish on apex
of tibiae and tarsi, ventrally, where they are a little longer and even more numerous too.
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Laterobasal small patches of very thin and numerous short yellowish setae on metaster-
num and sternite II, just below middle and hind coxae. Structure: Head: with rugous
integument; slightly shorter than pronotum (ratio head/pronotum length: 1:1.08—
1.09); longer than larger (ratio head length/width across eyes: 1: 0.67-0.7); anteocular
portion length between 3—4 x the postocular region, with respective ratio: 1:0.28—
0.30; eyes globose, in lateral view slightly surpassing level of ventral margin but not
reaching dorsal outline of head; ratio width of an eye/interocular transverse distance
(synthlipsis): 1:1.84-2.4; clypeus larger on posterior half, with anterior margin almost
transversely straight. Antennae: ratio of antennal segments (I-11I): 1:2.87-3.3:2.5; seg-
ment I not surpassing clypeus, somewhat curved and thickened to the apex; segments
IT and III subcylindrical, the latter thinner than the former; segment IV absent in all
specimens. Dorsal area in which there is a median longitudinal brownish to reddish
band, with integument more rugous and somewhat elevated, mainly on the divergent
anterior branches. Labium straight, reaching stridulatory sulcus at its anterior half,
ratio of segments: 1:2.3-2.7:0.7-0.8. Thorax: anterior collar well developed, with in-
tegument very finely rugous, subrounded anterolateral angles prominent, compressed
dorsoventrally; integument of fore lobe of pronotum almost only rugous on its ridges,
on which setae are present; discal and lateral tubercles prominent, rounded; a very shal-
low crest above lateral tubercles; transverse (interlobar) sulcus large and deep; longitu-
dinal median sulcus linear, extending from anterior margin of fore lobe to approxi-
mately basal third of hind lobe of pronotum; hind lobe of pronotum ~ 2.5 x as long as
fore lobe, with integument coarsely rugous; submedian carinae shallow, a little larger
on basal third; humeral angles prominent somewhat subangular; pleural and sternal
integument slightly rugous, completely smooth and shiny on lateral portions of meso-
and metasternum; mesosternum with a conical, prominent median protuberance.
Scutellum subtriangular with shallow carinae, integument rugous; apex of its process
small and rounded. Hemelytra not attaining tip of abdomen by a short distance. Fore
trochanter with a basomedial small spine on anterior portion, adjacent to anterior edge
of fore coxa. Femora somewhat thickened; fore femora 4.7-4.8 x as long as wide; at
apex of all femora, a pair of very small laterodorsal prominences; on ventral submedian
distal portion of fore and middle femora, laterally to small shallow glabrous areas, a
pair of small prominences variably developed, as small teeth with a terminal seta in the
paratypes and sometimes united by a thin shallow ridge. Tibiae straight, thinner; fore
tibia thicker at apex, with a mesal distal comb and four to five short spines on distal
fifth, ventrally, which may be not easy to distinguish from the very numerous and
thicker setae implanted in this portion of the segment; middle tibiae very slightly
thicker at apex; spongy fossa very small, with - 7-8% (foreleg) to 5-6.5% (middle leg)
of respective tibial length. Abdomen: sternites somewhat flattened on median portion;
integument finely striated transversely; spiracles small, very close to connexival suture.
Male genitalia (Figs 4-11): pygophore sub-squared; parameres apices close in resting
position. Median process of pygophore weakly sclerotized, subtriangular, pointed to
apex (Fig. 6). Parameres symmetrical, curved, with a subapical very small sclerotized
pointed and curved tooth; several setae on outer and inner surface of distal two thirds
(Figs 4, 5). Phallus with articulatory apparatus moderately short, basal plate arms (bpa)
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slightly converging towards apex; basal plate bridge (bpb) and median bridge (mb)
narrow; pedicel (pd) subretangular (Figs 7, 8). Dorsal phallothecal plate (dpp) some-
what enlarged to the apex, suboval in shape (Fig. 8), with a pair of lateral flap like
prominences (flp) at apex; its intermediate portion (ip), between apical half of flap like
prominences and main portion of phallothecal plate, much less sclerotized (Figs 7-9);
on the ventral portion of the lateral flap like prominence, a moderately elongate pro-
cess (ep) is present (Figs 8-9); struts (st) subparallel, united at base, somewhat diverg-
ing to the apex, in which they are separated (Fig. 8). Endosoma with pair of lateral
smooth processes (Ip) on approximately median portion (Figs 7, 10) and a subapical
median (sp) moderately developed process, which has fine stripes on posterior view
(Figs 7, 11).

Female. Fig. 2. Measurements in Table 2. Similar to male. Coloration (Fig. 2):
mandibular plates darkened; because the last segment of connexivum is shorter than

Table 2. Measurements (mm) of female specimens (7 = 2) of Panstrongylus noireaui sp. nov.

Paratype female 1 Paratype female 2 Mean

Total length 21.8 21.1 21.45
Head length 3.6 3.5 3.55
Anteocular portion 2.0 1.9 1.95
Postocular portion 0.6 0.5 0.55
Head width across eyes 2.5 2.3 2.4
Interocular distance (synthlipsis) 1.3 1.3 1.3
Right eye: dorsal transverse width 0.5 0.5 0.5
Right eye: length on dorsal view 1.0 1.0 1.0
External distance between ocelli 1.4 1.4 1.4
Antennal segment I 0.8 0.7 0.75
Antennal segment II 2.5 2.4 2.45
Antennal segment III (7 = 0) Abs. Abs. -
Antennal segment IV (7 = 0) Abs. Abs. -
Labium segment II 0.9 1.0 0.95
Labium segment III 2.6 2.5 2.55
Labium segment IV 0.8 0.7 0.75
Pronotum total length 3.8 3.7 3.75
Pronotum fore lobe length 1.2 1.2 1.2
Pronotum hind lobe length 2.6 2.5 2.55
Pronotum maximum width 5.7 5.2 5.45
Scutellum length 2.0 1.9 1.95
Fore femur 3.9 3.6 3.75
Fore femur max. width 0.8 0.7 0.75
Fore tibia 3.8 3.6 3.7
Spongy fossa of fore tibia Abs. Abs. -
Fore tarsus 1.5 1.5 1.5
Middle femur 3.9 3.8 3.85
Middle tibia 4.2 4.0 4.1
Spongy fossa of middle tibia Abs. Abs. -
Middle tarsus 1.5 1.5 1.5
Hind femur 5.2 5.2 5.2
Hind tibia 6.5 6.5 6.5
Hind tarsus 1.5 1.6 1.55
Abdomen length 12.2 12.0 12.1

Abdomen max. width 7.1 7.0 7.05
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Figures 7-11. Panstrongylus noireaui sp. nov., male genitalia. 7 phallus, lateral view 8 articulatory ap-
paratus, dorsal phallothecal plate and struts, dorsal view 9 latero-apical portion of dorsal phallothecal
plate (flap like prominence), ventral view 10 lateral process of endosoma, lateral view I | median process
of endosoma, posterior view. Abbreviations: bpa basal plate arm, bpb basal plate bridge, dpp dorsal
phallothecal plate, ep elongate process, flp lateral flap like proeminence, ip, intermediate less sclerotized
portion, Ip lateral process of endosoma, mb median bridge, pd pedicel, sp subapical median process of
endosoma, st struts. Scale bars: 0.5 mm (7, 8); 0.2 mm (10); 0.1 mm (9, I ).

in male, the subquadrate median blackish spot is almost centrally located, similarly to
the similar same spots of the other segments. Genital segments darkened, with api-
cal portion paler. Structure: ratio head/pronotum length: 1:1.06; anteocular portion
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length between 3—4 x the postocular region with respective ratio: 1: 0.26-0.30; ratio
head length/width across eyes: 1:0.66-0.69; ratio width of an eye/interocular trans-
verse distance (synthlipsis): 1:2.6; antennal segments ratio: 1:3.1-3.4 [segments III-IV
absent in all female specimens]; labial segments ratio: 1:2.5-2.9:0.7-0.9; hind lobe
of pronotum ~ 2 x as long as fore lobe. Fore femora 4.9-5.1 as long as wide; spongy
fossae absent. Female genitalia: dorsal view: tergites VII, VIII, IX and X distinctly
separated from each other; posterior margins of tergite VII and VIII somewhat concave
and slightly curved at median portion, respectively; size of segment X - 1/3 that of the
preceding segment (IX), both forming a set with subtrapezoidal shape. Ventral view:
posterior margin of sternite VII curved backwards on median portion; gonocoxites
VIII subtriangular, apical margins rounded; sternites IX barely visible; gonapophysis
VIII short, apices rounded. Posterior view: gonocoxites VIII elongate, narrow, slightly
wider at median portion; posterior margin of tergite IX well marked, clearly separat-
ing it from the following segment (X), these segments combined longer than wide and
turned down, perpendicular to the plane of the body.

Distribution. Bolivia.

Etymology. The species is named in memory to Dr. Francois Noireau, a prolific
researcher in ecology of Triatominae, who passed away in 2011.

Comments. With exception of the absence of spongy fossa in the female, which
is recorded for most species of Triatominae, including P ruforuberculatus (Lent and
Wygodzinsky 1979), the subtle differences recorded here between males and females,
if atcributable to intraspecific or sexual variation, will only be known if (or when) more
specimens are examined in the future.

Panstrongylus rufotuberculatus (Champion, 1899)
Figs 12-16

Material examined. Panstrongylus ruforuberculatus (Champion, 1899). Costa Rica, 1
male, Puntarenas, Est. Queb. Bonita, Res. Biol. Carara, 50 m, L-N 194500, 469850,
VI1.1992, J. C. Saborio [leg.], | Panstrongylus rufotuberculatus (Champion), R. Carcav-
allo det., 1997 / Costa Rica INBIO, CR 1000 872011 [barcode] / 3751; Panama, 1
male, Barro Colorado, C. Z., 18.111.1936 / collected by Gertsch. Lutz, Wood / Pan-
strongylus rufotuberculatus (Champion, 1899), X-946, H. Lent det. / N° 733, HEMIP-
TERA, Inst. Oswaldo Cruz; VENEZUELA, 1 male, Cojedes, XI.[19]73, M [?] lrrique /
Colegio Rodolfo Carcavallo [Green label] / 3760; 1 male, Estado Falcén, municipio
Colina, Lugar: Puerto Novo, VIL[19]57 / Panstrongylus rufotuberculatus (Champion,
1898), det. M. A. Soares / 3015; EcuaDOR, 1 male, Guayaquil, Sta. [?] Liceia, 08.X...
/ P ruforubercul [...] | Colegao Rodolfo Carcavallo [Green label] / 3749; Peru, 1 male,
Cusco, Convencidn, 5.VIII.[19]70, Coll. E carrasco / Vivienda / 3014; Bovrivia, La
Paz, 2 males, 4 females, Carrasco, 6/93 [V1.1993], P rufotuberculatus Dom. / 3019
(1 male), 3020, 3026 (2 females); 1 female, Tojima, Licoma, 5/94 [V.1994] / 3025
(CTIOC).
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Figures 12—16. Panstrongylus ruforuberculatus (Champion, 1899). 12, 13 habitus dorsal view 12 male
from Costa Rica |3 female from Bolivia 14—16 male genitalia 14 latero-apical portion of dorsal phallothe-
cal plate (flap like prominence), ventral view, ep elongate process 15, 16 lateral process of endosoma, later-
al view 16 detail of the portion with denticulate processes. Scale bars: 0.5 mm (12, 13); 0.1 mm (14-16).
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Remarks. Besides reviewing all previous description and thorough redescriptions
of P rufotuberculatus (Champion 1899; Lent and Pifano 1940; Lent and Jurberg 1975;
Lent and Wygodzinsky 1979), 13 specimens of this species (eight males and five fe-
males from different countries) deposited at CTIOC were examined (e.g., Figs 12, 13).
Selected measurements of specimens examined in this work are presented in Tables 3
and 4. Data on morphological variation observed to P rufotuberculatus were summa-
rized together with previous synthesis by Salomén et al. (1999) in Table 5. The female
genitalia of P noireaui sp. nov. was compared with the female genitalia of specimens
of P ruforuberculatus examined and also with the results recorded by Rodrigues et al.
(2018) to the latter species, and no difference was found between them. Male geni-
talia of four males representing extremes of size (as selected by total length) and from
different countries (18 mm, 21 mm, Venezuela; 24.5 mm, Panama; 25 mm, Costa
Rica, respectively) were dissected in order to ascertain possible intraspecific variation.
Although the general morphology of the male genitalia of 2 rufotuberculatus seemed
similar to its description by Lent and Jurberg (1975), three observations deserve to be
recorded. Firstly, the presence of a pair of finely and densely denticulate lateral endo-
soma processes was confirmed (Figs 15, 16). Secondly, bigger males have more scle-
rotized structures, including, for example, the phallothecal plates. The most striking,
indeed is the (subapical) median process of endosoma (“vesica” semsu auths.), which
although with similar shape definitively was shown to be increasingly larger how much
bigger is the male examined. Thirdly, it was verified that, in contrary to Lent and
Jurberg (1975) and Lent and Wygodzinsky (1979) assumptions, there is no second or
distal pair of endosoma processes. By comparing the figs 1, 203, and 209 of Lent and
Jurberg (1975) with all genitalia dissected in this study, it becomes evident that what
was interpreted by them as a second or distal pair of lateral endosoma processes are in

Table 3. Selected measurements (mm) of male specimens (r = 8) of P rufotuberculatus.

Maximum Minimum Mean SD
Total length 25.0 18.0 22.7 2.33
Head length (excluding collum) 4.2 3.0 3.7 0.37
Anteocular portion length 2.3 1.6 1.9 0.2
Postocular portion length 0.9 0.5 0.6 0.13
Head width across eyes 2.9 2.2 2.7 0.23
Interocular (synthlipsis) 1.5 1.0 1.28 0.14
Right eye: transverse width 0.8 0.6 0.67 0.08
Antennal segment I 1.1 0.7 0.95 0.13
Antennal segment IT (7 = 7) 4.0 2.5 3.27 0.50
Antennal segment IIT (z = 1) 3.5 3.5 - -
Antennal segment IV (7 = 1) 2.5 2.5 - -
Labium segment II 1.2 0.8 1.1 0.14
Labium segment III 2.7 1.9 2.4 0.27
Labium segment IV 0.9 0.7 0.78 0.09
Pronotum length 5.0 3.5 4.4 0.50
Pronotum maximum width 6.7 4.7 5.9 0.62
Fore femur length 4.9 3.8 4.28 0.4
Fore femur maximum width 1.0 0.7 0.88 0.09

Abdomen maximum width 9.0 5.7 7.73 1.18
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Table 4. Sclected measurements (mm) of female specimens (1 = 5) of P rufotuberculatus.

Maximum Minimum Mean SD
Total length 27.5 25.5 26.3 0.74
Head length (excluding collum) 4.2 4.0 4.14 0.08
Anteocular portion length 2.4 2.3 2.34 0.05
Postocular portion length 0.8 0.7 0.74 0.05
Head width across eyes 2.8 2.7 2.76 0.05
Interocular distance (synthlipsis) 1.6 1.5 1.54 0.05
Right eye: transverse width 0.6 0.6 0.6 0.0
Antennal segment I 1.0 0.9 0.92 0.04
Antennal segment IT (7 = 4) 3.5 3.3 3.4 0.08
Antennal segment I1I (z = 0) - - - -
Antennal segment IV (7 = 0) — — - —
Labium segment II 1.2 1.1 1.18 0.04
Labium segment III 2.8 2.6 2.68 0.10
Labium segment IV 0.9 0.7 0.84 0.89
Pronotum length 5.2 4.4 4.82 0.28
Pronotum maximum width 7.0 6.2 6.6 0.3
Fore femur length 4.9 4.5 4.62 0.18
Fore femur maximum width 1.0 0.9 0.94 0.05
Abdomen maximum width 9.5 8.5 9.0 0.5

Table 5. Comparisons between specimens of Panstrongylus rufotuberculatus studied by Lent and Wygodz-
insky (1979), Salomén et al. (1999) and present work. Modified from Salomén et al. (1999).

Character Lent and Wygodzinsky Salomén et al. Present work*
Male length 24-27 mm 23.31 mm 18-25 (22.7) mm
Female length 25-28 mm 23.95 mm 25.5-27.5 (26.3) mm
Pronotum width 6-7 mm 6.06-6.11 mm F: 6.2-7.0 (6.6) mm
M: 4.7-6.7 (5.9) mm
Male abdomen width 8-9 mm 8.04 mm 5.0-9.0 (7.73) mm
Female abdomen width 9-10 mm 8.98 mm 8.5-9.5 (9.0) mm
Dorsal setae Different shapes Like Panama example (scalelike) Not scalelike
Head length: width 1: 0.65-0.80 1: 0.73-0.74 F: 1:0.66-1:0.67
M: 1:0.67-1:0.80
Head: Pronotum length 1: 1.15-1.45 1: 1.14-1.23 F: 1:1.11-1:1.24
M: 1:1.11-1:1.31
Anteocular: postocular 1: 0.25-0.35 1: 0.21-0.24 F: 1:0.29-1:0.35
length M: 1:0.26-1:0.39
Apex of clypeus Uni or bilobed Unilobed Bilobed (3 M)
Unilobed (5 F/ 5 M)
Eye width: synthlipsis 1: 1.30-1. 85 1:2.3-3.3* 1: 1.88-1.94 F: 1:2.50-1:2.67
M: 1:1.62-1:2.67
Antennal first segment Slightly surpassing apex of clypeus (SC) Not surpassing apex of clypeus (NSC)  NSC:5F/6 M SC:2 M
Antennal segments 1:3.0-3.5:2.2-2.8: 1.9-2.3 1:2.8-3.1:2.3-2.4: 1.9-2.0 F: 1:3.5-3.7: ——

Labium segments
Pronotum color

Humeral angle

Scute]lum posterior process

Scutellum central carinae
Scutellum apex

Fore femora width: length
Connexivum pattern:
median spot

1: 1.9-2.2: 0.6-0.7
Dark brown to black

Narrowly rounded (NR) to subangular
Apically (AR) or entirely red
Red or black
Rounded, suboval or subglobose

1:3.8-4.7
Connected or not along outer margin

1:2.4:0.8
Black

Subangular (SA)
Entirely red (ER)
Black
Suboval

1:3.8-4.0
Not connected

M: 1:3.2-3.6:2.9-3.2:2.2-2.3
F: 1:2.3-2.5:0.6-0.7
M: 1:2.0-2.5:0.6-0.9

Dark brown: 3F /4 M
Black: 2 F /4 M
NR:4MSA:5F/4M
AR: IMER:5F/7M
Red: 3 M Black: 5F/5M
Rounded: 5F /6 M
Suboval: 2 M
F: 1:4.5-5.4 M: 1:4.2-5.2
Not connected: 5 F/ 6 M
Connected: 2M*

* data obtained from 13 specimens (see material examined): 05 females (F), 08 males (M); values between parenthesis: median value. o:

specimens from Cuzco, Peru; f8: connected only on anterior portion of outer margin of segments II-V (one male) or ITI-IV (one male).
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fact the pair of lateral flap-like prominences (flp) of the dorsal phallothecal plate (dpp),
including a moderately elongate process (ep) which is present on the ventral portion
of these lateral flap like prominences (Fig. 14). It is noteworthy that between these
flap-like process and the main portion of phallothecal plate there is an intermediate
portion which is much less sclerotized and is prone to be easily broken or fractured in
the dissecting process. In this latter case, an artifact can be created, and the observer
will possibly misinterpret this flap like portion of phallothecal plate as an independent
structure, what it is not. On the other hand, the ventral elongate process is clearly con-
nected to the ventral portion of the dorsal phallothecal plate and is not a part of the
endosoma, nor a process of it (Fig. 14).

Table 6. Comparisons between specimens of 2 ruforuberculatus (Lent and Wygodzinsky 1979, Salomén
etal. 1999, and present work) and P noireaui sp. nov. Modified from Salomén et al. (1999).

Character

P rufotuberculatus

P, noireaui sp. nov.*

Male length

Female length

Pronotum width

Male abdomen width
Female abdomen width
Dorsal setae

Head length: width

Head: Pronotum length
Anteocular: postocular length
Apex of clypeus

Eye width: synthlipsis
Antennal first segment
Antennal segments
Labium segments
Pronotum color

Humeral angle

Scutellum posterior process
Scutellum central carinae
Scutellum apex

Fore femora width: length

18-27 mm
23.95-28 mm

4.7-7.0 mm

5.0-9.0 mm

8.5-10 mm

Simple or scalelike

1: 0.65-0.80

1: 1.11-1.45

1: 0.21-0.39

Uni or bilobed
1:1.3-3.3
Not or slightly surpassing apex of clypeus
1:2.8-3.7:2.2-3.2:1.9-2.3
1: 1.9-2.5:0.6-0.9
Dark brown to black
Narrowly rounded to subangular
Apically or entirely red
Red or black
Rounded, suboval or subglobose

1:3.8-5.4

19.6-20.7 (20.04) mm
21.1-21.8 (21.45) mm
F:5.2-5.7 (5.45) mm M: 5.0-5.5 (5.17) mm
6.0-7.1 (6.47) mm
7.0-7.1 (7.05) mm
Simple (Fig. 3)

F: 1:0.66-1:0.69 M: 1:0.67-1:0.75
F: 1:1.06 M: 1:1.08-1:1.09
F: 1:0.26-1:0.30 M: 1:0.28-1:0.30
Unilobed
F: 1:2.6 M: 1:1.84-1:2.4
Not surpassing apex of clypeus
F: 1:3.1-3.4 M: 1:2.87-3.3:2.5
F: 1:2.5-2.9:0.7-0.9 M: 1:2.3-2.7:0.7-0.8
Black
Subangular
Entirely red
Black
Rounded
F: 1:4.9-5.1 M: 1:4.7-5.0

Connexivum pattern: median spot Connected or not along outer margin Not connected

*data obtained on 05 type specimens (see material examined): 02 females (F), 03 males (M); values between parenthesis: median value.

Table 7. Comparisons between cytogenetic and molecular characteristics between P rufotuberculatus and
P noireaui sp. nov. (data from Pita et al. 2021).

Character P rufotuberculatus

F: 24 chromosomes M: 23
chromosomes

E: X X,X,X, M: X X,Y

[ ke k)

P, noireaui sp. nov.

Diploid chromosome number (2n) F: 22 chromosomes
M: 22 chromosomes
F: XX M: XY
Both sex chromosomes (X and Y)
K2p: 10.7-18.7%

Sex chromosome system

Chromosome location of 45S ribosomal DNA clusters One autosomal pair
Pairwise genetic distance of cyt b sequences among

P ruforuberculatus® and P noireaui sp. nov.

Pairwise genetic distance of col sequences among K2p: 10.6-15.8%

P ruforuberculatus® and P noireaui sp. nov.

*specimens from different localities
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Discussion

It is noteworthy that P rufotuberculatus has been considered the only species of
Panstrongylus to have two paired [lateral] endosoma process (Lent and Jurberg 1975;
Lent and Wygodzinsky 1979; Jurberg et al. 2001; Papa et al. 2003; Bérenger and
Blanchet 2005; Ayala, pers. comm., 2014). However, as recorded here, the second
alleged paired endosoma process described by Lent and Jurberg (1975) was in fact
a misinterpretation of the flap like prominence of the dorsal phallothecal plate as
well as a moderately elongate ventral process of it. A similar structure was observed
in P noireaui sp. nov. Therefore, as in all species of Panstrongylus the processes of
endosoma have shown to possess only a paired lateral process, it seems that this is
a constant feature in this genus. Thus, the consideration of two paired endosoma
process as an apomorphy of 2 rufotuberculatus as proposed by Lent and Wygodzinsky
(1979) is not sustainable when confronted with the evidence obtained here. On the
other hand, two other apomorphies attributed to P ruforuberculatus by these authors,
i.e. presence of body scalelike setae and an apically bilobed clypeus, would need to be
confirmed in future more extensive works, given they have been shown not only to
be variable but commonly absent (Lent and Wygodzinsky 1979; Salomén et al. 1999;
present work).

Because the dissection of the male genitalia is usually carried out on only one
specimen of each species (Lent and Jurberg 1985), the variability of these structures
may remain unrecorded. Among predatory Reduviidae (Gil-Santana et al. 2013)
and particularly Triatominae (Lent and Jurberg 1985; Pires et al. 1998) qualitative
differences in some phallic structures of male genitalia have been recorded when more
than a male specimen of the same species had its genitalia dissected (e.g., Costa et
al. 1997). Therefore, despite not being the main objective of this work, four males
of P rufotuberculatus with diverse dimensions and from different localities as well as
two males of P noireaui sp. nov. (out of three) were dissected in order to perform a
preliminary evaluation of a possible male genitalia variability. While the male genitalia
structures of P noireaui sp. nov. were shown to be very similar, in 2 ruforuberculatus the
median process of endosoma (“vesica” sensu auths.) was shown to be increasingly larger
how much bigger was the male examined. It was strikingly diverse from many previous
observations (Lent and Jurberg 1985; Pires et al. 1998; Gil-Santana et al. 2013), which
have recorded variations in shape or number of phallic structures but not in their size.
Costa et al. (1997), although have recorded that the “vesica” of Triatoma brasiliensis
Neiva, 1911 was variable in size, did not provide any additional information about
other characteristics of the males examined by them possibly related to this variable,
such as variation of their body size. The variation in size of the median process of
endosoma also contradicts the current evidence to insects in general, which suggests
that the allometric slopes of genitalia are lower than those of other body parts, giving
rise to the “one size fits all” hypothesis (Eberhard et al. 1998; Schulte-Hostedde and
Alarie 2000). Therefore, future studies, possibly including morphometry and dissection
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of more specimens of P rufotuberculatus and other triatomine species, should be carried
out to clarify the preliminary observations recorded here.

When considering all the morphological and chromatic variation recorded to
P rufotuberculatus (Lent and Wygodzinsky 1979; Salomén et al. 1999; Hiwat 2014;
this work) (Table 5), almost all features of P noireaui sp. nov. lie within part of all vari-
ation observed to the former species (Table 6). Yet, while measurements of males of
P noireaui sp. nov. are comparable to those of smaller males of P ruforuberculatus, fe-
males of the new species have been shown to be distinctly smaller (Table 6). However,
until more specimens can be examined in order to confirm (or not) possible differences
and/or reach a minimal number to allow statistical inference of data, these differences
will not be considered to separate these species from each other.

Besides the difference between the ventral process of flap like prominence of
phallothecal plate (Figs 9, 14), the smooth lateral endosoma process of P noireaui
sp. nov. (Fig. 10) in comparison with the finely and densely denticulate lateral endo-
soma process of P rufotuberculatus (Figs 15, 16) is an objective and reliable morpho-
logical feature to separate these species. It is noteworthy that analogous taxonomic
situations occur among other species of Triatomini as follows. ZTriatoma maculata
(Erichson, 1848) and 7. pseudomaculata Corréa & Spinola, 1964 are extremely simi-
lar and cannot be easily distinguished from each other based on external characters
alone; only the striking structural differences of the endosomal processes of the phal-
lus [lacking apical teeth, with ribbon-shape sclerotizations in 7. maculata and deli-
cately striate and denticulate in 77 pseudomaculata) allow secure identification (Lent
and Wygodzinsky 1979). Similarly, 7riatoma arthurneivai Lent & Martins, 1940
and 77 wygodzinskyi Lent, 1951 are very similar chromatically and in their external
morphology, with minor color differences, which may be subject of slight variation.
However, the structure of endosoma processes (with ~ 100 teeth in the first species
and ~ 20 in the latter) is sufficient to differentiate these species (Lent and Wygodz-
insky 1979).

Thereby, although P noireaui sp. nov. has proved to be morphologically very
similar to P ruforuberculatus, the differences observed in male genitalia are analogous to
other cases of close morphological species included in Triatomini as referred just above.
Therefore, their separation based in differences of the male genitalia, even if considered
by themselves alone, would have good grounds in the taxonomy of Triatominae. At the
genetic level, P noireaui sp. nov. presents very different chromosomal and molecular
characteristics compared to the other Panstrongylus species studied so far (Pita et al.
2021) (Table 7). Out of the eight Panstrongylus species cytogenetically described,
P noireaui sp. nov. is the only one that has a simple sex male mechanism (XY), while
the other Panstrongylus have multiple sex chromosomes (X XY or X X X.Y) (Panzera
etal. 2021). In addition, the chromosomal location of the 45S ribosomal DNA clusters
is distinctive character of this new species. In P rufotuberculatus, like all Panstrongylus
species analyzed hitherto, the rDNA clusters are localized on an autosomal pair, while in
P noireaui sp. nov. are localized in both sex chromosomes (X and Y). Both chromosomal
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markers (sex chromosome system and location of ribosomal clusters) are species-specific
characters, being their variation within the same species an exceptional event (Pita et
al. 2021, 2022). Moreover, mitochondrial DNA markers showed a remarkable genetic
diversity between this new species with all others Panstrongylus species, higher than the
expected for conspecific populations (Pita et al. 2021). Sequence analyses of cyt b and
col fragments revealed high nucleotide divergence between P noireaui sp. nov. with
P ruforuberculatus samples from Colombia, Ecuador, and Mexico, showing Kimura
2-parameter distances higher than 10% (10.7-18.7% for cyt b and 10.6-15.8% for
col) (Pita et al. 2021). Therefore, the morphological evidence presented here is in
agreement with previously published genetic data, which reveals that 2 noireaui sp.
nov. represents a new species of Panstrongylus, morphological and evolutionarily very
close to P rufotuberculatus.

Key to the species of Panstrongylus, based on Lent and Wygodzinsky (1979),
Bérenger and Blanchet (2007),Ayala (2009), and Ayala et al. (2014)

1 Process of scutellum elongate, subcylindrical narrowly tapering apically......2
- Process of scutellum short, rounded, conical or truncate apically .............. 12
2 Specimens almost completely black; small red spot on posterolateral angle of

connexivum segments and, in some cases, reddish markings on hind lobe of

PLONOTUI 1ottt chinai (Del Ponte, 1929)
- Specimens differently colored..........coviirieirinicinniiinciccces 3
3 Abdomen light colored ventrally, generally with longitudinal series of black

spots at least laterally.......c.ocooeiiiiiiiniiiiinic 4
- Abdomen differently colored, without series of black spots..........ccceueueunee 7
4 Femora without markings...........ccccceeivininieiiiinnieccieeecceeeeenee 5
- Femora with median black annuli or with reddish apex.......c.cccoeeiniinie, 6
5 Integument of postocular lateral portion of head smooth; fore lobe of pro-

notum without distinct black markings; dorsal connexival segments light
colored or with small darkened spots .............. lenti Galvao & Palma, 1968
- Integument of postocular lateral portion of head rugous; fore lobe of pro-
notum with a large mid and smaller lateral darkened markings; connexivum
with large dark markings on anterior portion of each segment......................
......................................................................... martinezorum Ayala, 2009
6 Pronotum with humeral angles flattened; femora light brown with a median
black annuli...cccoovveeeveeeeieeenn. mitarakaensis Bérenger & Blanchet, 2007
- Pronotum with humeral angles rounded; femora black with apex reddish.....
....................................................................... geniculatus (Latreille, 1811)

7 Labial segment III [second visible] as long as or shorter than segment II.......
.............................................................................. tupynambai Lent, 1942
Labial segment III longer than segment IL..........ccccccciiinnniiiinninicnen. 8
8 Corium yellow except at base and subapically, contrasting with dark gray

membrane; interocular distance (synthlipsis) much less than twice as large as
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11

12

13

14

15
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width of an eye in dorsal view; femora with slight subapical protuberances...
................................................................................ howardi (Neiva, 1911)
Corium as dark as membrane, with base and apex light colored; synthlipsis
twice or more than twice as large as width of an eye in dorsal view; fore and

mid femora with several conspicuous denticles.........cccoveiriinncinccnnnne. 9
Fore lobe of pronotum with distinct discal tubercles.......ccoovcincinincnnnes 10
Fore lobe of pronotum with only obsolete or without distinct discal tuber-
Cles. o 11

Anteocular region of head 2.5 x as long as postocular region; general color
brownish black with small light markings ............cccccooiiiiiiinniiie,

............................................... sherlocki Jurberg, Carcavallo & Lent, 2001
Anteocular region of head twice as long as postocular region; general color
yellowish brown with dark brown markings, particularly on pronotum, co-
rium of hemelytra and connexivum ................. lutzi (Neiva & Pinto, 1923)
Anterolateral processes of pronotum very short, blunt; upper surface of head
straight, in lateral view; fore and mid femora with 2-3 denticles; lateral bor-
ders of pronotum lobes forming an almost continuous line..........ccccccceee..e.

............................................................................ diasi Pinto & Lent, 1946
Anterolateral processes of pronotum elongate, salient; upper surface of head
convex, in lateral view; fore and mid femora with more than three denticles;
lateral borders of pronotum lobes forming a distinct angle..........ccccceeennne.

................................................................................... guentheri Berg, 1879
Mandibular plates (juga, auths.) blunt; connexival segments with central dark
spot as well as with narrow transverse dark band anteriorly (Figs 1, 2); body
integument with numerous golden adpressed setae, mainly dorsally; heme-
lytra pale greenish (Figs 1, 2) .o.ovceiiiiniieiciiiiecccreeeeceeee 13
Mandibular plates with curved hooklike projection; connexival segments
with large anterior dark spot; body integument almost entirely glabrous dor-
sally; general color of hemelytra not greenish .........c.ccccoovviiiiinnnncne. 14
Lateral paired process of endosoma of male genitalia with fine and numerous
teeth apically (Figs 15, 16) ................. rufotuberculatus (Champion, 1899)
Lateral paired process of endosoma of male genitalia smooth apically, without
teeth (Fig. 10) oo noireaui sp. nov.
General color black, with reddish or light reddish brown markings, includ-
ing four on hind lobe of pronotum; third antennal segment shorter than the
SECONA e megistus (Burmeister, 1835)
General color yellowish to yellowish brown with dark markings, including
one median and two pairs of longitudinal dark markings on hind lobe of
pronotum; third antennal segment as long as the second ..........cccccoeueeeeee. 15
Scutellum yellowish with a black median longitudinal stripe; fore lobe of
pronotum without sublateral tubercles............... humeralis (Usinger, 1939)
Scutellum black with a yellow median longitudinal stripe; fore lobe of prono-

tum with sublateral tubercles .......oovveeeveeeeeeeenennn.. lignarius (Walker, 1873)
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