Revista Brasileira de Entomologia 67(3):e20230041, 2023

SOCIEDADE BRASILEIRA
DE ENTOMOLOGIA
FUNDADA EM 1937

REVISTA BRASILEIRA DE

Entomologia

A Journal on Insect Diversity and Evolution

Taxonomic and faunistic study of four almost unknown Brazilian Meloidae (Coleoptera)

Marco A. Bologna'? @, Alessandra Riccieri'*

!Universita Roma Tre, Dipartimento di Scienze, Roma, Italy.
?National Biodiversity Future Center (NBFC), Palermo, Italy.

ABSTRACT

Article history:

Received 22 June 2023

Accepted 25 August 2023
Available online 13 October 2023
Associate Editor: Marcela Monné

The Brazilian fauna of Meloidae is poorly studied, even though it includes more than 160 species. In this paper,
we aimed at widening the knowledge on four species of blister beetles from this country. Specifically, we defined
the uncertain range of Tetraonyx angulicollis, as extended in south-eastern Brazil rather than in Mexico, and
implemented the description of the species with figures. We studied the taxonomy and distribution of three
almost unknown species of Nemognatha from Brazil, Sdo Paulo State, providing descriptions and figures of

sexual characters and colour variability of N. beauregardi, to which is probably referable as a junior synonym
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of N. plaumanni, of N. rufoscutellaris and of N. cfr. gounellei. Moreover, we assigned these three species to the
subgenus Pauronemognatha, recently recorded from South America.

Introduction

Meloidae is a widely distributed family of beetles including about
3000 species characterized by: (1) the production of Cantharidin; (2)
a hypermetabolic larval development except in the basal subfamily
Eleticinae and (3) the biology of the first instar larvae which can
be predators of Hymenoptera, Apoidea or Orthoptera, Acrididae
(Bologna, 1991). At the imaginal stage, blister beetles are quite
heterogeneous but are characterized by an elongated body, a narrow
“neck”, due to a marked constriction of the postocciput, and a ventral
blade on the claws (Bologna, 1991; Bologna et al., 2010). Among all
the instar larvae, only the first one, the triungulin, is well known
for most of the species (Bologna et al., 2010). Triungulins are well
sclerotized, highly mobile, and campodeiform larvae, and represent
the dispersal and food finding phase (Bologna et al., 2010). In some
species, triungulins attain the food directly by crawling, while in others
they show morphological adaptations to phoresy (Bologna, 1991;
Bologna et al., 2010). The other phases, up to the pupal stage, are
responsible for: feeding and body growth (First Grub), enduring periods
of cold or dryness (Coarctate), and preparing the pupal chamber
(Second Grub) (Bologna et al., 2010; Bologna & Di Giulio, 2011).
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Three subfamilies are currently recognized: Eleticinae, Nemognathinae
and Meloinae (Bologna and Pinto, 2001; Bologna et al., 2008;
Riccieri et al., 2022, Riccieri et al., 2023).

The blister beetle fauna of Brazil is still scarcely studied, even if it
includes many species (more than 160: see Denier, 1935a, 1935b, 1940;
unpublished records from studied collections).

Among the Neotropical Meloidae, only the subfamily Eleticinae
was revised at the genus level (Selander, 1966) together with some
monotypic genera of Meloinae, or those including very few species.
As for the more speciose genera of Meloinae, only some groups of species
of Epicauta Redtenbacher, 1845 were partially analysed (Adams and
Selander, 1979; Selander, 1981; Campos Soldini and Roig-Jufient, 2015;
Campos Soldini et al., 2018). The genus Tetraonyx Latreille, 1805 shows its
larger diversity in Brazil (at least 55 species over 102), but the only study
of the species remains the late monograph of Haag-Rutenberg (1879). After
that revision, only a catalogue of the New World (mostly Neotropical)
tribe Tetraonycini was published (Selander, 1983), with additional
contributions focused on the other three monotypic genera of
this tribe (Selander, 1965, 1983, 1985; Bologna and Pinto, 2007),
one study on the Argentinian species of Tetraonyx (Selander and
Martinez, 1984; Selander and Selander, 1992), and a faunistic study
on the Brazilian State of Rio de Janeiro (Quintino and Monné, 2009).

© 2023 Sociedade Brasileira de Entomologia Published by SciELO - Scientific Electronic Library Online.. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (type CC-BY), which permits unrestricted use, distribution and reproduction in any medium, provided the original article is properly cited.


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2498-8917
https://orcid.org/0000-0003-3719-9941

2-7 M.A. Bologna, A. Riccieri [ Revista Brasileira de Entomologia 67(3):e20230041, 2023

A contribution to the monotypic genus Meloetyphlus Waterhouse,
1872 was recently published (Di Giulio et al., 2023).

The Nemognathinae subfamily, recently explored with a molecular
phylogenetic approach considering their whole range (Riccieri et al., 2023),
is insufficiently studied in the Neotropical Region, especially as concern
the Brazilian fauna. The allocation of the species within the described
genera still requires further investigations (Pinto and Bologna, 1999;
Bologna and Pinto, 2002). Such an undefined taxonomic situation is so
deep that Denier (1935a) in his catalogue of American blister beetles,
erroneously considered the genus Nemognathallliger, 1807 as a synonym
of Zonitis Fabricius, 1775. The Neotropical species of Nemognatha were
never revised, even if Riccieri et al. (2023) pointed out that in South
America are distributed some of the Nearctic subgenera studied by Enns
(1956), together with other unknown intrageneric lineages. Moreover,
the value of the genus Zonitolytta Pic, 1927 is questionable and it was
considered by Selander (1991) as a subgenus of Nemognatha, but because
he did not provide an explanation for this transfer, we continue to treat
Zonitolytta at the generic level (Pinto and Bologna, 1999). Also, in the
genus Zonitis, some species appear well distinct and possibly referable to
new genera (Pinto and Bologna, 1999; Bologna, unpubl.), or a few others
have been referred to the genus PesudozonitisDillon, 1952 (Pinto, 2019)
or Rhyphonemognatha Enns, 1956 (Pinto and Bologna, 2016). Recently,
Garcia-Paris et al. (2014) studied in detail one species of Nemognathafrom
Venezuela which was described from south-eastern Brazil (see below).
Arevisional work of the southern America Nemognathinae could permit
to assess the generic status of the Neotropical species and to describe new
species and synonymies. In particular, at least 10 species of Nemognatha
were recorded from Brazil, and a few additional, as N. claveri Pic, 1914,
probably belong to other genera.

In this nebulous context, this paper is aimed at taxonomically studying
four species of almost unknown Meloidae from the Sdo Paulo State, in Brazil,
one belonging to the genus Tetraonyxand three to the genus Nemognatha.

0.5 mm

Figure 1 Tetraonyx angulicollis a. body dorsally; b. body laterally; c. pronotum.

Material and methods

The examen of numerous specimens from the Museu de Zoologia,
Universidade de Sdo Paulo, collected in a few localities of the Sdo Paulo State,
allowed to conduct this study. The examined material includes four
specimens of Tetraonyx angulicollis Haag-Rutenberg, 1879 [one now
in the Marco A. Bologna collection (MAB) at Roma Tre University],
61 of Nemognatha beauregardi Pic, 1910 (five now in MAB), 53 of
N. rufoscutellaris Pic, 1910 (five now in MAB), and 7 of N. cft. gounellei
Pic, 1910 (one now in MAB).

Morphological study was carried out using an Olympus SZX 12
stereomicroscope. Photographs were taken with Visionary Digital LK
Lab System (Visionary Digital, Palmyra, VA) equipped with a Canon
EOS 6D mark II dSLR camera and an MP-E 65mm f/2.8 1-5x lens
(Canon, Tokio, Japan). This device allowed the automatic capture of
stacks of images on different focal planes, which were combined with
the Helicon Focus 7 software.

Results

Tetraonyx angulicollis Haag-Rutenberg, 1879

Tetraonyx angulicollisHaag-Rutenberg, 1879: 253, 270; Champion,
1892: 392; Selander, 1983: 279; Garcia-Paris et al., 2007: 242.

Figures 1a-c.

Material examined. 4 exx., “Faz. (= Fazenda) Sta. (= Santa) Carlota,
Cajuru, SP, BR”, with different dates (1 ex. 25.X.1988; 1 ex. 10.10.1989;
1 ex. 29.111.1991; 1 ex. without date).

Taxonomy. The description of this species made by Haag-Rutenberg
(1879) is clear and permitted the identification of our specimens. The
genus Tetraonyxincludes two described subgenera, the nominate and
the monotypic ParatetraonyxKaszab, 1959 (Pinto and Bologna, 1999).
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The nominate subgenus was divided by Haag-Rutenberg into two
lineages: one (A) characterized by the sides of pronotum concave in
middle and with more marked angles; the second (B) with pronotum
not incised medially and obtuse angles. According to the shape of
pronotum (Figure 1c), T. angulicollis belongs to the lineage A and it
is the only species with the dorsal body colour totally ochre-brown
(Figure 1a).

Among the examined specimens, the abdomen could be entirely
black or with the last three ventrites orange; meso- and metapleures
totally or partially black; mesosternum orange or partially black;
antennae black and antennomeres similar in both sexes.

Remarks. Haag-Rutenberg (1879) cited “Mexico?” as type locality
of T. angulicollis, but expressed doubts about it. Subsequently, this
uncertain range was quoted in all papers and catalogues in which the
species was mentioned (Champion, 1892; Borchmann, 1917; Denier,
1935a; Blackwelder, 1945; Selander, 1983; Garcia-Paris et al., 2007).
Nevertheless, none of these authors examined the type or additional
specimens and, after the examination of the new material, we can define
that the range of T. angulicollis certainly includes the south-eastern
Brazil (Sdo Paulo State) rather than Mexico.

Nemognatha (Pauronemognatha) beauregardi Pic, 1910

Nemognatha atraBeauregard, 1890: 465, note 1, nomen praeoccupatum
by atra Duges, 1889.

Nemognatha beuregardi Pic, 1910b: 7.

Figure 2a-f

Material examined. 27 exX., “Faz. (= Fazenda) Sta. (= Santa) Carlota,
Cajuru, SP, BR” with different dates (1 ex. 1986; 1 ex. 12.111.1987;
2 exx. 2.111.1988; 2 exx. 16.111.1988; 1 ex. 14.1V.1988; 1 ex. 1989; 1 ex.
17.111.1989; 1 ex. 19.111.1989; 1 ex. 27.111.1989; 1 ex. 10.IV.1989; 1 ex.
3.V.1989; 1 ex., 13.11.1990; 1 ex: 15.1.1990; 1 ex. 26.111. 1990; 1 ex.
23.IV.1990; 1 ex. 24.1V.,,1990; 1 ex. 30.1V.1990; 1 ex. 16.X.1990; 1 ex.
12.X.1990; 1 ex. 23.X.1990; 1 ex. 23.11.1998; 1 ex. 25.1X.1999; 3 exx.
without date).

1 mm

8 exx., “Faz. (= Fazenda) Cambuhy, Matdo, SP, BR”, with different dates
(1ex.1986; 1 ex.30.1.1996; 1 ex. 25.X.1996; 4 exx. 1997; 1 ex. 4.11.1997).

8 exx., “Serra do Japi, Jundalai, SP, BR”, with different dates (1 ex. 1986;
1 ex. 14.1X.1995; 1 ex. 2.X.1995; 1 ex. 14.X.1995; 1 ex. 14.X1.1995; 1 ex.
27.1V.1995; 1 ex. 16.X1.1995; 1 ex. 1996).

18 exx., “Est. (= Estacdo) Ecol. (= Ecolégica) dos Caetatus, Galia,
SP, BR, 22°22.51’- 49°40.26", with different dates (1 ex. 23.1.2007;
1 ex. 14.111.2007; 1 ex. 28.111.2007; 1 ex. V.2007; 1 ex. 23.V.2007; 1 ex.
29.V.2007; 1 ex. 1.VL.2007; 1 ex. 23.V1.2007; 1 ex. 25.V1.2007; 1 ex.
15.X.2007; 1 ex. 28.X.2007; 1 ex. 8.X1.2007; 1 ex. 10.X1.2007; 2 exx.
19.X1.2007; 1 ex. 24.X1.2007; 1 ex. 30.XI1.2007; 1 ex. 3.XI1.2009).

Taxonomy. Also in this species, as in other Nemognatha from South
America (N. chrysomeloides) and North America (e.g., N. [uridaLeConte,
1858, N. lutealeConte, 1853), exists a great variability in the body colour
and this condition produced several taxonomic errors. Usually the body
is black with elytra dark blue-violet metallic and the abdomen orange
(Fig. 2a/c), but with the following variation: males (except two) have orange
shiny abdomen, while ca. one third of females have the abdomen black
or at least distinctly dark; the head is black, but very few specimens have
temples and genae partially orange (Fig. 2b); one single specimen shows
the head almost completely reddish and the pronotum dark-reddish.

As the other two following species, the head is very short and galeae
are quite short, differently than in most Nemognatha, reaching the
lateral-anterior angle of the eye. The male modified areas are present
on ventrites II-V (see below; Fig. 2d) and are represented by scarcely
depressed, sub-oval surface, with a distinct and denser punctuation
and dense different setae; male genitalia as in Fig. 2e/f.

Remarks. This species is recorded only from Brazil. Beauregard
(1890) described it as N. atra using the name found on a specimen
of the Brussels’ Museum collections, but this name was preoccupied
by N. atraDugeés, 1889 from Mexico (now Zonitis (Parazonitis) dugesi
Selander, 1954). Consequently, the name was changed by Pic (1910b)
as N. beauregardi. After Pic’s paper this species has never been studied.
Erroneously, N. atraand N. beauregardiwere included by Garcia-Paris et al.

0.2 mm

\

Figure 2 Nemognatha beauregardi a. body dorsally; b. head variant; c. body laterally; d. ventrites ventrally; e. male genitalia laterally; f. male genitalia ventrally.
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(2007) among the synonyms of N. chrysomeloides (Linnaeus, 1763),
a species widely spread from Mexico to Argentina, which belongs to
another lineage and is greatly distinct at least because of the ventrites
not modified and galeae extremely elongate.

According to the classification of Nemognatha proposed by Enns
(1956), very few South American species have been assigned to one of
the four Nearctic subgenera. Riccieri et al. (2023) referred tentatively
N. nigrotarsata(Fairmaire et Germain, 1861) from Chile and NW Argentina
to the nominate subgenus, and N. mimulaBorchmann, 1952 from Ecuador
and Peru to the subgenus PauronemognathaEnns, 1956, while they did
not place in none of the described subgenera both N. chrysomeloides and
N. nigronotata(Pic, 1914). We confirm the arrangement in Pauronemognatha
of the first two species and refer to it also N. beauregardi, which shows
modified areas on ventrites II-V (Figure 2d).

Garcia-Paris et al. (2014) recorded for the first time N. plaumanni
Borchmann, 1942 from Venezuela. This species was described from
south-eastern Brazil, Santa Catarina, Nova Teutonia [erroneously
considered by Borchmann (1942) as in the Rio Grande do Sul State],
not far from the localities of N. beauregardiwe studied in the Sdo Paulo
State. As noted above, Garcia-Paris et al. (2014), who examined topotypic
specimens of N. plaumanni in the Budapest’ Museum, erroneously
considered N. beauregardi as a variation of N. chrysomeloides and
did not compare N. plaumanni with N. beauregardi. According to the
figures of the topotypic N. plaumanni published by these authors, this
species seems extremely similar to N, beauregardi and we suggest their
possible synonymy. We cannot confirm this co-specificity without
the examination of the male structures (ventrites and genitalia)
of N. plaumanni, and because Garcia-Paris et al. (2014) stated that
this species cannot be referred to any described subgenera, while in

1 mm

N. beauregardi the modified ventral areas and the hind spurs typical
of Pauronemognatha are clearly detectable.

Léo Correia da Rocha Filho communicated to us (pers. comm.
11.2023) that specimens of N. beauregardi have been collected in the
nests of Tetrapedia diversipesFriese, 1899 (Hymenoptera, Apidae), and
those of N. rufoscutellaris and N. cfr. gounellei (see below) in the nest
of Tetrapedia spp. Parasitization of T. diversipes was ascertained also
in N. rufoscutellaris and in the species which probably corresponds to
N. gounellei (Rocha-Filho and Garofalo, 2016).

Nemognatha (Pauronemognatha) rufoscutellaris Pic, 1910

Nemognatha rufoscutellaris Pic, 1910: 115; Denier, 1935b: 28.

Nemognatha subparallela Pic, 1927: 29.

Figure 3a-h

Material examined. 20 exx., “Faz. (= Fazenda) Sta. (= Santa) Carlota,
Cajuru, SP, BR” with different dates (1 ex. 1986; 1 ex. 17.1.1988; 1 ex.
23.11.1988; 1 ex. 3.111.1988; 1 ex. 6.11.1989; 1 ex. 1990; 1 ex. 12.111.1990; 1 ex.
5.111.1990; 1 ex. 6.111.1990; 1 ex. 19.111.1990; 1 ex. 5.IV.1990; 1 ex. 8.1V.1990;
1 ex. 17.X.1990; 2 exx. 23.X.1990 (1 with exuvia); 1 ex. 23.X.1991;
1 ex. 1997; 1 ex. 8.111.1998; 2 exx. without date).

1 ex., “Serra do Japi, Jundalai, SP, BR”, 1 ex. 3.X1.1995.

2 exx., “Est. (= Estacdo) Ecol. (= Ecolégica) dos Caetatus, Galia, SP, BR,
22°22.51"-49°40.26™, with different dates (1 ex. 2.1.2007; 1 ex. 19.X1.2007).

4 exx., “Reserva Ecologica Pedregulho, SP; BR”, with different dates
(1ex.25X.1991; 1 ex. 21.X.1991; 2 exx. 3.X1.1991).

3 exx., “Est. (= Estacdo) Ecol. (= Ecolégica) de Jatai, L. (=Luiz) Antonio, SP,
BR”, with different dates (1 ex. 9.X.1991; 1 ex. 25.X.1991; 1 ex. 29.X.1991).

1 ex., “Faz. (= Fazenda) Feder. (= Federal) (illegible), SP, BR”, (illegible)
(without date).

Figure 3 Nemognatha rufoscutellaris a. body dorsally; b. pronotum; c. body laterally; d. head variant black; e. head variant orange; f. ventrites ventrally; g. male genitalia laterally;

h. male genitalia ventrally.
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22 exx., “Faz. (= Fazenda) Ecol. (= Ecolégica) Santa Cecilia, Patrocinio
Paulista, SP, BR”, with different dates (1 ex. 4.1V.2001; 1 ex. 29.111.2002;
1ex. 1.X1.2002; 1 ex. 27.X1.2002; 1 ex. 22.111.2003; 1 ex. 1.111.2003; 5 exx.
21.X.2003; 1 ex.27.X.2003; 4 exx. 22/23.X.2003; 2 exx. 26.X.2003; 1 ex.
27.X.2003; 1 ex. 31.X.2003; 1 ex 10.11.2004; 1 ex. 25.X.2004).

Taxonomy. This species is black with elytra dark black-violet metallic,
head, pronotum, procoxae and abdomen usually orange (Fig. 3a/b/c).
The colour variation of the examined specimens is large and could
support the hypothesis of co-specificity with other Brazilian taxa. First,
the head colour could be totally orange (Fig. 3e) or with a black frontal
area, present in almost 14% of the individuals, usually rectangular,
extended from the suture to the middle of interocular space or totally
covering the frons until the posterior margin of eye (Fig. 3d). The
antennomeres are black, but in two specimens antennomeres I-1I are
orange as the base of Il Elytra in a few individuals are blue-violet or
green-violet. The abdomen is orange, especially in males, but in about
38% of individuals is black or rarely dark reddish.

As in both other Nemognatha object of this study, the head is very
short and galeae are quite short, reaching at most the anterior ventral
angle of the eye. The modified ventral areas, which allow to refer for the
first time this species to the subgenus Pauronemognatha, are depicted
in Fig. 3f, and male genitalia in Fig. 3g/h.

Remarks.Both N. rufoscutellarisand N. subparallelaPic, 1927 have
been described generically from Brazil and afterwards recorded also
from Bolivia and Argentina. According to the description, they look very
similar to each other, except for the head colour, black in the first and
orange/red in the second species. We agree with Denier (1935b) who
considered N. subparallela as a chromatic variation of N. rufoscutellaris
with the head orange/red, rather than black. For instance, Martinez
(1992) considered these two taxa as distinct, based on the unpublished
opinion of R. B. Selander. Another species, N. pallidicollis Beauregard,

0.5 mm

1 mm

1 mm

1890, which was compared by Pic (1910a) to N. rufoscutellaris, could
be referred to the intraspecific variation of this complex, but we did not
examine it. If the synonymy between the two species will be confirmed,
the name N. pallidicollis should have the priority.

For information about the bee host see above.

Nemognatha (Pauronemognatha) cfr. gounellei Pic, 1910

Nemognatha gounellei Pic, 1910: 115

Fig. 4aA-f

Material examined. 4 exx., “Faz. (= Fazenda) Sta. (= Santa) Carlota,
Cajuruy, SP, BR” with different dates (2 ex. 12.X.1990; 1 ex. 23.X.1990;
1 ex. 16.X.1991).

2 exx., “Serra do Japi, Jundalai, SP, BR” with different dates (1 ex.
26.IX.1995; 1 ex. 22.V.1996).

1 ex., “Faz. (= Fazenda) Ecol. (= Ecoldgica) Santa Cecilia, Patrocinio
Paulista, SP, BR”, 1.X.1993.

Taxonomy. This species (Fig. 4a/c) is black with the elytral colouration
brown-hazelnut, variable at apex, as it could be metallic violet on the
apical third-fourth (50% of the specimens; three localities) or apically only
infuscate without distinct violet colouration, but this might be related to
the scarce sclerotization being the individuals extracted from the nests of
their hosts (37%; one of the previous localities). In one specimen elytra
are completely broken posteriorly. Both head and pronotum are red
(Fig. 4a/b), but in three specimens the head is black, and in one of them
also the pronotum is dark. The abdomen is usually orange.

As in the previous two species, the head is very short and galeae
are quite short, reaching at most the anterior ventral angle of the eye.
The modified ventral areas (Fig. 4d), permit to assign for the first time
this species to the subgenus Pauronemognatha. Male genitalia are
represented in Fig. 4e/f.

0.2 mm

Figure 4 Nemognatha cfr. gounellei a. body dorsally; b. head; c. body laterally; d. ventrites ventrally; e. male genitalia laterally; f. male genitalia ventrally.
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Remarks. Until now, this species was recorded only from Brazil.
We refer tentatively the examined specimens to N. gounellei because
of the correspondence of most of the description (Pic, 1910a). Doubts
are due to the lack of a small violet spot at the base of the elytra, but
since the great variability in colouration of the Brazilian Nemognatha,
numerous specimens should be examined to define their variation.

For information about the bee host see above.

Acknowledgements

We want to thank Prof. Carlos Garofalo and Dr Gabriel Biffi (Museu
de Zoologia da Universidade de Sdo Paulo, Brazil) for the expedition of
the interesting specimens and photos we studied, and Dr. Léo Correia da
Rocha Filho (INBIO, Universidade Federal de Uberlandia, MG, Brazil) for
the material and the interesting information on the bee hosts. Thanks to
Stefano Marco Cantone for his help in the management of the material.

Conflicts of interest

The authors declare no conflicts of interest associated with this
publication.

Author contribution statement

MARB contributed to the study design. AR produced the photographs.
Both authors contributed equally to the taxonomic analysis and have
read and approved the manuscript.

References

Adams, C. L., Selander, R. B., 1979. The biology of blister beetles of the
Vittata group of the Genus Epicauta (Coleoptera, Meloidae). Bull.
Am. Mus. Nat. Hist. 162, 141-266.

Beauregard, H., 1890. Les Insectes Vésicants. Félix Alcan, Paris.

Blackwelder, R. E., 1945. Checklist of the coleopterous insects of Mexico,
Central America, the West Indies, and South America, pt. 3. Bull. U.
S. Natl. Mus. i-iv, 343-550.

Bologna, M. A., 1991. Coleoptera Meloidae. Fauna d’Italia. XXVIIIL.
Calderini, Bologna.

Bologna, M. A,, Pinto, J. D., 2001. Phylogenetic studies of the Meloidae
(Coleoptera), with emphasis on the evolution of phoresy. Syst.
Entomol. 26, 33-72.

Bologna, M. A., Pinto, J. D., 2002. The Old World genera of Meloidae
(Coleoptera): a key and synopsis. ]. Nat. Hist. 36, 2013-2102.
https://doi.org/10.1080/00222930110062318.

Bologna, M. A., Pinto, J. D., 2007. The rediscovery of Tetraolytta gerardi
(Pic), an enigmatic blister beetle from Brazil (Coleoptera, Meloidae):
redescription and taxonomic placement. Proc. Entomol. Soc. Wash.
109, 765-772.

Bologna, M. A., Oliverio, M., Pitzalis, M., Mariottini, P., 2008. Phylogeny
and evolutionary history of the blister beetles (Coleoptera, Meloidae).
Mol. Phylogenet. Evol. 48, 679-693.

Bologna, M. A., Turco, F, Pinto, J. D., 2010. 11.19 Meloidae Gyllenhal, 1810. In:
Leschen, R. A.B.,Beutel, R. G, Lawrence, ]. F. (Eds.), Handbook of Zoology.
Vol. 2. De Gruyter, Berlin, pp. 681-693. https://doi.org/10.1515/9783110911213.

Bologna, M. A., Di Giulio, A., 2011. Biological and morphological adaptations
in the pre-imaginal phases of the beetle family Meloidae. Atti Accad.
Naz. [tal. Entomol. 59, 141-152.

Borchmann, F,, 1917. Pars 69. Meloidae, Cephaloidae. In: E. Schenkling (Ed.),
Coleopterorum Catalogus Auspiciis et Auxilio. W. Junk. Junk, Berlin.

Borchmann, F.,, 1942. Neue Meloiden-Arten (Col.) II. Mitt. Munch.
Entomol. Ges. 32, 682-712.

Campos-Soldini, M. P,, Roig-Jufient, S. A., 2015. Phylogenetic analysis
and redefinition of the Maculata species group of Epicauta
(Meloidae: Meloinae: Epicautini). Insect Syst. Evol. 46, 1-40.
https://doi.org/10.1163/1876312X-45032126.

Campos Soldini, M. P., Safenraiter, M. E., Wagner, L. S., Fernandez,
E. N, Sequin, C. J., 2018. Checklist of Epicauta Dejean from
America (Meloidae, Meloinae, Epicautini). ZooKeys 807, 47-125.
https://doi.org/10.3897/zookeys.807.23375.

Champion, G. C., 1892. Family Meloidae. Biologia Centrali Americana,
Coleoptera Heteromera 4 (2), 369-448.

Denier, P., 1935a. Coleopterorum Americanorum familiae Meloidarum.
Enumeratio synonymica. Rev. Soc. Entomol. Argent. 7, 139-176.

Denier, P., 1935b. Estudios sobre Meloidos Americanos. Apuntes criticos
de sistematica y de nomenclatura. Rev. Arg. Entomol. 1, 15-28.

Denier, P., 1940. Enumerationi Coleopterorum Americanorum familiae
Meloidarum. Corrigenda et addenda. Rev. Soc. Entomol. Argent.
10, 418-425.

Di Giulio, A., Kondo, T., Bologna, M. A,, Riccieri, A., 2023. New insights on the
rare blind blister beetle genus Meloetyphlus(Coleoptera: Meloidae):
occurrence in Colombia, SEM larval description, and molecular
phylogenetic placement. Ann. Entomol. Soc. Am. 116 (5), 314-327.

Enns, W. R, 1956. A revision of the genera Nemognatha, Zonitis and
Pseudozonitis(Coleoptera, Meloidae) in America North of Mexico,
with a proposed new genus. Univ. Kans. Sci. Bull. 37, 685-909.
https://doi.org/10.5962/bhl.part.24548.

Garcia-Paris, M., Buckley, D., Parra-Olea, G., 2007. Catalogo taxonémico-geografico
de los Coledpteros de la familia Meloidae de México. Graellsia 63,
165-258. https://doi.org/10.3989/graellsia.2007.v63.i2.92.

Garcia-Paris, M., Manzanilla, J., Martinez-Solano, L., Buckley, D., 2014. On
the geographic distribution of Nemognatha plaumanniBorchmann,
1942 (Coleoptera: Meloidae): new records from Venezuela, with
a4500 km range extension. Acta Zool. Acad. Sci. Hung. 60, 39-44.

Haag-Rutenberg, J., 1879. Beitrdge zur kenntniss der Canthariden. I.
Tetraonyx. Stett Entomol Zeit 40, 287-314.

Martinez, A., 1992. Los Meloidae de Salta, Argentina (Coleoptera).
Insecta Mundi 6, 1-12.

Pic, M., 1910a. Coléopteéres exotiques nouveux originaires d’Amérique.
Naturaliste 32, 105-151.

Pic, M., 1910b. Coléoptéres exotiques nouveaux ou peu connus. Exchange
26, 5-63.

Pinto, J. D., Bologna, M. A., 1999. The New World Genera of Meloidae
(Coleoptera): a key and synopsis. J. Nat. Hist. 33, 569-619.
https://doi.org/10.1080/002229399300254.

Pinto, J. D., Bologna, M. A., 2016. Beetles (Coleoptera) of Peru. Survey
of the Families. Meloidae Gyllenhal, 1810.]. Kans. Entomol. Soc. 89,
202-209. https://doi.org/10.2317/JKES151211.1.

Pinto, ]. D., 2019. A taxonomic review of the genus PseudozonitisDillon
(Coleoptera: Meloidae). Trans. Am. Entomol. Soc. 144, 441-509.

Quintino, H. Y. S., Monné, M., 2009. Espécies de Meloidae (Coleoptera)
ocorrentes no Estado do Rio de Janeiro, Brasil. Arq. Mus. Nac. 67,
253-258.

Riccieri, A., Mancini, E., Pitzalis, M., Salvi, D., Bologna, M. A., 2022.
Multigene phylogeny of blister beetles (Coleoptera, Meloidae)
reveals an extensive polyphyly of the tribe Lyttini and allows
redefining its boundaries. Syst. Entomol. 47, 569-580. https://doi.
org/10.1111/syen.12547.

Riccieri, A., Capogna, E., Pinto, ]. D., Bologna, M. A., 2023. Molecular
phylogeny, systematics and biogeography of the subfamily
Nemognathinae (Coleoptera, Meloidae). Inv Syst. 37, 101-116.
https://doi.org/10.1071/1S22056.



M.A. Bologna, A. Riccieri | Revista Brasileira de Entomologia 67(3):e20230041, 2023 7-7

Rocha-Filho, L. C., Garofalo, C. A., 2016. Natural History of
Tetrapedia diversipes (Hymenoptera: Apidae) in an Atlantic
semideciduous forest remnant surrounded by coffee crops,
Coffea arabica(Rubiaceae). Ann. Entomol. Soc. Am. 109, 183-197.
https://doi.org/10.1093/aesa/sav153.

Selander, R. B., 1965. The systematic position of Melotyphlus, a genus
of blind blister beetles (Coleoptera: Meloidae). ]. Kans. Entomol.
Soc. 38, 45-55.

Selander, R. B., 1966. A classification of the genera and higher taxa of the
meloid subfamily Eleticinae (Coleoptera). Can. Entomol. 98, 449-481.

Selander, R. B., 1981. The Caustica group of the Genus Epicauta
(Coleoptera: Meloidae). Proc. Entomol. Soc. Wash. 83, 573-591.

Selander, R. B., 1983. An annotated Catalog of blister beetles of the
tribe Tetraonycini (Coleoptera, Meloidae). Trans. Am. Entomol.
Soc. 109, 277-293.

Selander, R. B., Martinez, A., 1984. A synopsis of the genus Tetraonyx in
Argentina (Coleoptera: Meloidae). Proc. Entomol. Soc. Wash. 86, 913-929.

Selander, R. B., 1985. A new genus of blister beetles linking Meloetyphlus
with Tetraonyx(Coleoptera, Meloidae).]. Kans. Entomol. Soc. 58, 611-619.

Selander, R. B., 1991. On the nomenclature and classification of the
Meloidae (Coleoptera). Insecta Mundi 5, 65-94.

Selander, R. B., Selander, T. C., 1992. A new species and new records of
Tetraonyx from Argentina (Coleoptera, Meloidae). ]. Kans. Entomol.
Soc. 65, 357-368.





