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ABSTRACT

The family Phloeidae, a.k.a. Neotropical bark bugs, is one of the less speciose families of

Pentatomoidea, with three species included in two genera, Phloea Spinola and Phloeophana

Kirkaldy. Distributed in the Neotropics, these bugs are recognized by the large size, flattened

body, presence of foliaceous expansions throughout the body, eyes divided into dorsal and

ventral portions, and cryptic coloration, camouflaging themselves in the barks of the trees.

Despite their larger size, the identity of the three species is not well delimited, their

distribution is sparsely known, and their relationships with other Pentatomoidea families is

still unknown. Besides that, some authors debate wether the enigmatic genus Serbana

Distant, described from Borneo, should be included in Phloeidae or not. In this dissertation,

we present a morphological review of the family Phloeidae in the Neotropics (considering

Phloea and Phloeophana), providing new diagnoses for the family, genera and species, an

identification key for adults and nymphs of the three species, and describing chromatic

variation in Phloea subquadrata Spinola. We also review the literature and present

synonymic lists and updated distribution maps, including unpublished data from collection

specimens and citizen science platforms. We also performed a phylogenetic analysis using a

morphological approach to investigate two main questions: the relationships between

Phloeidae and the other pentatomoids, and wether Serbana is included in Phloeidae or not.

A morphological matrix with 123 revised characters was assembled, and 71 species in 12

families were included in our analyses. Photographic documentation is provided for most of

the morphological characters. Our results corroborated that Serbana should be included in

Phloeidae, as sister group to Phloea + Phloeophana. The three genera share many

synapomorphies, which are discussed in this study. Our results are dubious regarding the

phylogenetic relationships of the Phloeidae (including Serbana), suggesting two distinct

hypotheses: a sister group relationship between Phloeidae and Scutelleridae, or Phloeidae as

sister group of a large clade including Scuteleridae and other four Pentatomoidea families.

Finally, we briefly discuss the incongruence between our morphological data and recent

molecular evidence supporting Serbana as part of the Pentatomidae, and possible

morphological convergences as a possible explanation for the incongruences we found.

Keywords: Citizen science. Morphology. Neotropical bark bugs. Neotropical Heteroptera.

Phylogenetic analysis.



RESUMO

Os percevejos da família Phloeidae, conhecidos como bichos-casca neotropicais, são uma

das famílias menos especiosas de Pentatomoidea, com três espécies incluídas em dois

gêneros, Phloea Spinola e Phloeophana Kirkaldy. Distribuídos na região Neotropical, esses

percevejos são reconhecidos pelo tamanho grande, corpo achatado, presença de expansões

foliáceas pelo corpo, olhos divididos em porções dorsal e ventral e coloração críptica, se

camuflando nas cascas das árvores. Apesar de seu tamanho grande, a identidade das três

espécies não é bem delimitada, sua distribuição é pouco conhecida e suas relações com

outras famílias de Pentatomoidea são desconhecidas. Além disso, alguns autores debatem

se o enigmático gênero Serbana Distant, descrito de Bornéu, deveria ser incluído em

Phloeidae ou não. Nesta dissertação, nós apresentamos uma revisão morfológica da família

Phloeidae na região Neotropical (considerando Phloea e Phloeophana), fornecendo novas

diagnoses para a família, gêneros e espécies, uma chave de identificação para adultos e

ninfas das três espécies, e descrevendo variação cromática em Phloea subquadrata Spinola.

Nós também revisamos a literatura e apresentamos listas sinonímicas e mapas de

distribuição atualizados, incluindo dados não publicados de espécimes de coleção e de

plataformas de ciência cidadã. Realizamos uma análise filogenética utilizando uma

abordagem morfológica para investigar duas questões principais: as relações entre

Phloeidae e os outros pentatomóideos, e se Serbana está incluído em Phloeidae ou não.

Uma matriz morfológica com 123 caracteres revisados foi elaborada, e 71 espécies em 12

famílias foram incluídas em nossas análises. Documentação fotográfica foi fornecida para a

maioria dos caracteres morfológicos. Nossos resultados corroboraram que Serbana deveria

ser incluído em Phloeidae, como grupo-irmão de Phloea + Phloeophana. Os três gêneros

compartilham muitas sinapomorfias, que são discutidas neste estudo. Nossos resultados são

dúbios no que diz respeito às relações filogenéticas de Phloeidae (incluindo Serbana),

sugerindo duas hipóteses distintas: uma relação de grupos-irmãos entre Phloeidae e

Scutelleridae, ou Phloeidae como grupo-irmão de um grande clado que inclui Scutelleridae e

outras quatro famílias de Pentatomoidea. Finalmente, discutimos brevemente a

incongruência entre nossos dados morfológicos e evidências moleculares recentes

suportando Serbana como parte de Pentatomidae, e possíveis convergências morfológicas

como uma possível explicação para as incongruências encontradas.



Palavras-chave: Análise filogenética. Bichos-casca neotropicais. Ciência cidadã. Heteroptera

neotropicais. Morfologia.
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General Introduction

The order Hemiptera (Hexapoda: Insecta) is the fifth largest insect order (Forero, 2008;

Grazia et al. 2024) with more than 106,000 described species (Song & Zhang, 2022), thus

constituting the largest and most diverse group of non-holometabolous insects (Henry, 2017;

Song & Zhang, 2022). The order is included in a clade known as Paraneoptera, which also

includes the thrips (order Thysanoptera, sister group of Hemiptera), and the bark and book

lices (order Psocodea) (Trautwein et al., 2012; Li et al., 2015; Johnson et al., 2018).

Traditionally, four monophyletic suborders are recognized (Forero, 2008): Auchenorrhyncha

(e.g. cicadas and leafhoppers), Coleorrhyncha (moss bugs), Heteroptera (true bugs) and

Sternorrhyncha (e.g. aphids and scale insects). In the past, the 3 suborders except for

Heteroptera were grouped as the “Homoptera” (e.g. Evans, 1963); recent phylogenetic

analyses (Li et al., 2017; Johnson et al., 2018; Song & Zhang, 2022) have, however,

demonstrated that “Homoptera” is paraphyletic in relation to Heteroptera. The relationships

between the suborders are not completely established. While Sternorrhyncha is usually

recovered as the sister clade of all other hemipterans, the position of Coleorrhyncha varies

from sister group of Heteroptera (Forero, 2008; Weirauch & Schuh, 2011; Li et al., 2017), to

sister group of Auchenorrhyncha (Johnson et al., 2018) or even nested within this suborder

(Li et al., 2017, fig. 1 therein).

The suborder Heteroptera comprises the insects commonly known as True bugs.

Distributed across all biogeographic realms, their greatest diversity is achieved within the

tropical zones of the globe (Panizzi & Grazia, 2015), totaling an impressive number of more

than 45,254 described species (Henry, 2017). All this diversity was split into seven

monophyletic lineages (Schuh, 1979), recognized as infraorders (Weirauch & Schuh, 2011;

Weirauch et al. 2019); their interrelationships are not defined as well, but Cimicomorpha

and Pentatomomorpha are consistently recovered as sister groups and as the most derived

clade within the True bugs (Wheeler et al., 1993; Cassis & Schuh, 2010; Li et al., 2012;

Weirauch et al., 2019; de Moya et al., 2019). Together, they include ca. 90% of the diversity

of the Heteroptera. The infraorder Pentatomomorpha comprises a wide array of ecological

and morphological diversity, including mycetophagous, phytophagous, predaceous, and

even hematophagous species (Weirauch et al., 2019). With more than 14,000 species
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(Weirauch & Schuh, 2011), it is divided into 5 (Panizzi & Grazia, 2015) or 6 (Henry, 1997,

2017) superfamilies.

The nominal superfamily, Pentatomoidea comprises more than 1,400 genera and

8,000 species classified in 18 families, two of them fossil (Rider et al., 2018). The group is

highly supported as monophyletic by multiple lines of evidence (Grazia et al. 2008; Liu et al.

2019; Weirauch et al. 2019; Ye et al. 2022), and is diagnosed by i) the five segmented

antennae (with some exceptions), ii) an enlarged scutellum, the apex of which typically

reaches or surpasses the midpoint of the abdomen, iii) the claval commissure usually

obsolete, not surpassing the apex of the scutellum, iv) the presence of 2 + 2 abdominal

trichobothria (sometimes 1 + 1) lateral to the spiracle line on abdominal sternites II-VIII; v)

abdominal tergite VIII covering abdominal tergite IX in females, vi) the opening of the genital

capsule in males directed posteriorly, and vii) the eggs barrel shaped (Grazia et al. 2008;

Rider et al. 2018).

Pentatomoids can be found all around the world, and present wide variation in their

morphology. Some species are very small, not surpassing a couple millimeters, while many

are very large, reaching between 30-40mm, and robust, like some pentatomids and

tessaratomids (Rider et al., 2018). Except for hematophagy, pentatomoids present all

feeding habits described for the Pentatomomorpha. Once again, the phylogenetic

relationships within this group are not yet established, and only recently works based on

sound phylogenetic methodology have provided some clues as to the classification of the

superfamily (e.g. Gapud, 1991; Grazia et al., 2008; Lis et al., 2017; Bianchi et al., 2021; Ye et

al., 2022). Recently, some works have investigated relationship hypothesis for some of the

families within Pentatomoidea, e.g. Dinidoridae (Lis et al., 2012a, 2012b), Lestoniidae (Wu et

al., 2016), and the “cydnoid” complex (Lis et al., 2017). Other works have tried to solve some

of the internal relationships of some families (Scutelleridae: Wu et al., 2018; Pentatomidae:

Roca-Cusachs et al., 2022; Urostylididae: Duan et al., 2023). None of these, however, have

focused on the classification of the family Phloeidae and only few of them have included at

least one species of it in their analyses (Gapud, 1991, Grazia et al., 2008; Bianchi et al., 2021;

Roca-Cusachs et al., 2022).

The Phloeidae, popularly known as Neotropical Bark Bugs (Salomão & Vasconcellos-

Neto, 2010), are a small family of pentatomoid bugs of very distinctive morphology. Easily
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recognizable, they are large bugs (15-30mm), extremely flattened, with cryptic coloration

and large foliaceous expansions in their mandibular plates, pronotum, hemelytral corium

and connexiva (Rider et al., 2018) (figs. 1–14, 82–84). These characteristics, together, allow

these bugs to easily blend with the barks of the trees where they live, making it hard to spot

them at first glance. Nonetheless, a remarkable morphological characteristic are the

compound eyes, divided into dorsal and ventral functional portions, but separated by an

annulus without any ommatidia (fig. 17). This characteristic, considered synapomorphic for

the family, easily allows its recognition and is found only in another cryptic pentatomoid

genus, Serbana Distant, 1906. Besides that, the opening of the scent glands is near the

lateral margins of the metapleura (fig. 16) (Rider et al., 2018), a characteristic that also

allows rapid recognition of the family members. The species present gregarious behavior,

with large populations being found in tree trunks; nymph density in Phloea is usually higher

than that of adults, and usually dozens of individuals are found together (Salomão &

Vasconcellos-Neto, 2010). In Phloeophana, the aggregation behaviour is absent after

maternal care ends, shortly after the first nymph moult (Postali, 2009).

The females of all species exhibit strong maternal care, positioning themselves above

the eggs they lay, and posteriorly carrying the first instar nymphs, these remaining upside

down in the female ventral abdomen. Magalhães (1909) stated that females, when

disturbed and moved, always came back to protect their eggs and nymphs, meanwhile

Guilbert (2003) reported that disturbed nymphs always came back to re-agregate with the

adults. Ecological observations and experimental approaches suggest that the protective

behavior of the mothers is not essential to egg hatching, but rather protects the eggs against

dissection and natural enemies (Lent & Jurberg, 1966; Bernardes et al., 2005; Salomão et al.,

2012).

Little is known about feeding behaviour of the attached nymphs. Diverging

hypothesis have been proposed in the past, such as nymphs feeding from their mothers

(Brien, 1930), from excessive sap oozing from the mother’s rostrum (Magalhães, 1909;

Bequaert, 1935), or from some liquid jets ejected by the females (Leston, 1953), but none of

these have been supported by more modern studies (Guilbert, 2003). Indeed, first instar

nymphs in related families (e.g. Pentatomidae) usually do not need to feed (e.g. Lockwood &

Story, 1986; Chocorosqui & Panizzi, 2008; Eger et al., 2015), and that may be the case for

phloeids as well.
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The function of jets ejected by the adults is also unknown, but Guilbert (2003)

observed many individuals ejecting them in intervals of 5–10 minutes. Some authors believe

that it could be to eliminate excessive water from the continuous feeding in the tree trunks

(Salomão et al., 2012). Moreover, they are expelled by both nymphs and adults.

The Phloeidae is among the less diverse families within Pentatomoidea: except for

Lestoniidae, which has two described species (Rider et al., 2018), Phloeidae is the second

less speciose. Usually, three species are recognized in two genera: Phloea corticata (Drury,

1773), Phloea subquadrata Spinola, 1837, and Phloeophana longirostris (Spinola, 1837). The

first species was described as Cimex corticatus. After that, Lepeletier and Serville (1825)

described the genus Phloea Lepeletier & Serville, 1825 and proposed an unnecessary new

name for P. corticata, P. cassidoides Lepeletier & Serville, 1825, later recognized as a junior

synonym (Amyot & Serville, 1843). Hahn (1834) also proposed an unnecessary new name for

P. corticata, Paracoris paradoxus Hahn, 1834. In the following year, Burmeister (1835)

proposed Phloeocoris Burmeister, 1835 for Phloeocoris corticatus (Drury, 1773) and

Phloeocoris paradoxus (Hahn, 1834); that resulted in a long-lasting taxonomical problem),

and a solution is proposed in the Chapter 1 (section 4.3.) of this dissertation (López &

Schwertner, 2024). Spinola (1837) described the remaining two species, Phloea subquadrata

and Phloea longirostris (at the time, included in this genus), totaling the three species known

to this day.

Amyot and Serville (1843) were the first authors to recognize the phloeids as a

distinct suprageneric group, the Phléides; however, they committed two mistakes: they

included in the group Phloea corticata and Phloea paradoxa sensu Hahn, and considered the

later species a junior synonym of Phloea longirostris. Besides overlooking the work of

Spinola (1837), Amyot and Serville (1843) wrongly attributed authorship of P. longirostris to

Hahn, when that author had in fact merely described P. corticata again (that can be seen in

the illustration included in his work). Probably, this was caused by their usage of Burmeister

(1835) as a reference.

Amyot and Serville (1843) also included in their Phléides the genus Coriplatus White,

1842, a non-related genus of Discocephalini pentatomid. Stål (1872) was the next author to

give suprageneric status to the phloeids, as the subfamily Phloeina. Despite not including

Coriplatus, a few years back (Stål, 1860) he had compared his genus Glyphuchus Stål, 1860 to

it mainly because of the flat body, expansions of the body, and serrated aspect of the lateral



16

margins of the abdomen (connexiva), much like Amyot and Serville (1843) had done with

Coriplatus. Kirkaldy (1908) described the genus Phloeophana Kirkaldy, 1908 to accomodate P.

longirostris, differing the two genera by the shape of the jugae, rostrum and scutellum

lengths, and morphology of the coria and membranes. In his works, Kirkaldy (1908, 1909,

1913) always listed Phloeidae as a subfamily of Pentatomidae, a classification followed by

other authors (e.g. Costa-Lima, 1940). The first to give family status to Phloeidae was China

(1933), but he did not provide much evidence to support his decision. That was posteriorly

done by Leston (1953), which presented the following set of characters to confirm his

decision on Phloeidae as a distinct family: general body shape, three-segmented antennae,

eyes divided into two parts, visible second abdominal spiracle, and the unique genitalia in

the males, with complete eighth segment. After Leston (1953), most authors accepted the

phloeids at family level (Schuh & Slater, 1995; Schwertner & Grazia, 2015; Rider et al., 2018;

Schuh & Weirauch, 2020), whith some of them providing phylogenetic support to this

decision (Grazia et al., 2008; Roca-Cusachs et al., 2022).

Besides the three species mentioned, some authors consider a fourth species,

Serbana borneensis Distant, 1906 to be part of the family (Kirkaldy, 1909, 1913; Costa-Lima,

1940; Grazia et al., 2008; Schwertner & Grazia, 2015; Schuh & Weirauch, 2020). Distant

(1906) originally described this species as a phloeid, and indeed it presents many

morphological similarities with them: the body is extremely flattened dorsoventrally, and

presents foliaceous expansions in the mandibular plates, pronotum, hemelytral coria and

connexiva, as well as the compound eyes divided into two portions. There are, however,

some differences between Serbana and the species of Phloea and Phloeophana: whilst

Serbana has four-segmented antennae, it is three-segmented in the other two genera; it is

dark brown in color, almost black, while the other neotropical genera are generally yellowish,

grayish or greenish, with many iridescent punctures throughout the body; finally, adult

females of S. borneensis are brachypterous, whereas all individuals are macropterous in

Phloea and Phloeophana. Leston (1953) argued in favor of Serbana as a separate subfamily

within Pentatomidae, the Serbaninae, in which was followed by Lent and Jurberg (1966) and

Rider et al. (2018). Grazia et al. (2008) recovered Serbana within Phloeidae using

morphological and molecular data, with high Bremer support values. Recently, Roca-Cusachs

et al. (2022) brought molecular evidence that Serbaninae belongs in the Pentatomidae; their
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support, however, was moderate at best, and they did not discuss morphological

synapomorphies that supported this decision.

The inclusion of Serbana in Phloeidae remains doubtful. The only works including

both S. borneensis and at least one species of the neotropical genera in their analyses

presented very distinct results (Grazia et al., 2008; Roca-Cusachs et al., 2022). Moreover, the

relationships between Phloeidae and the other families in Pentatomoidea is still unknown

(Grazia et al., 2008; Rider et al., 2018). Each topology presented in Grazia et al. (2008)

presents Phloeidae in different positions whithin the Pentatomoidea, for example: 1) in a

huge politomy with several other families (fig. 42 therein); 2) in a clade with Lestoniidae,

Plataspididae and the “cydnoid complex” (Cydnidae, Parastrachidae, Thaumastellidae and

Thyreocoridae) (fig. 43 therein); 3) as sister group of Pentatomidae, Plataspididae,

“Scutelleridae”, and the “cydnoid complex” (fig. 44 in there); 4) in a clade with Canopidae,

Cydnidae, Dinidoridae and Tessaratomidae (fig. 51 in there); etc. One topology even

presented Phloeidae as polyphyletic (Grazia et al., 2008, fig. 53). Roca-Cusachs et al. (2022)

recovered Phloeidae as sister group of Plataspididae + Scutelleridae, but their support was

not high. Thus, the question of whom they are most closely related to remains open to

investigation.

Nonetheless, the distribution of the family did not receive much attention in the

literature in the last decades. The three genera have a disjunct distribution, with Serbana

being endemic to Borneo and the two remaining genera restricted to South America. Amyot

and Serville (1843) cited P. longirostris for Chile, but this record has not been confirmed.

Kirkaldy (1909) cited P. corticata from Argentina and Chile, and Magalhães (1909) cited some

specimens of Phloeidae from French Guiana. Since the work of Lent and Jurberg (1965),

however, the distribution of the neotropical Phloeidae has not been addressed anymore,

except for Salomão et al. (2012), who compiled this information, but did not add much to it.

Indeed, the work of Salomão et al. (2012) presented an incorrect distribution record for

Phloea corticata in the Bahia state, northeastern Brazil (see discussion on chapter 1, section

4.4). Elsewhere in the literature, the distribution of Phloeidae was always presented very

generally (e.g. tropical America, Brazil, etc.). Most modern authors accept that the family is

restricted to Brazil (Lent & Jurberg, 1965; Salomão et al., 2012). Lent and Jurberg (1965),

however, mentioned the unconfirmed records in Argentina (Kirkaldy, 1909), Chile (Amyot &

Serville, 1843; Kirkaldy, 1909) and French Guiana (Magalhães, 1909). Information on the
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distribution of the family remains, therefore, sparse, with many distributional gaps in Brazil,

and with three countries unconfirmed, only cited in the literature and generally deemed as

invalid or doubtful. An updated distribution map, including precise locality records, was

never presented for the family, making it difficult to understand the distribution of the

species in a wider context.

Three main questions remain open to investigation when taking all these information

into account. Together, they compose the three main goals investigated in this dissertation.

The first question is concerning the classification of Serbana borneensis, whether it should

be included in Phloeidae, in Pentatomidae, or in any of the other pentatomoid familes, or if

it is a distinct lineage, included in its own clade within the Pentatomoidea. The second

question pertains to which group is most closely related to the phloeids; as presented above,

several competing hypotheses have been proposed in the past, and it is urgent to address

the classification of Phloeidae in the context of the superfamily. Finally, the third question is

about where to find these bugs: their distribution is sparsely known, mainly derived from old

records (many of which unconfirmed), and possibly including other countries besides Brazil.

If we are to investigate and understand Phloeidae diversity, ecology, natural history, and

even the identity of the species included, it is mandatory to summarize their distribution,

adding as many new records as possible, and taking into account all sources of information.

On Chapter 1, we addressed the third question, focusing on the identity, nomenclature,

taxonomic history, and distribution of Phloeidae in South America, reviewing the literature,

studying specimens from several collections and checking and compiling records obtained

from a citizen science database. On Chapter 2, we addressed questions one and two using a

morphological approach, performing a phylogenetic analysis comprehending for the first

time the four putative species of Phloeidae and representatives of eight families of

Pentatomoidea and three families of Pentatomomorpha (not Pentatomoidea). The analysis

represents a tentative to assess the position of Serbana and establish which groups are the

most closely related to Phloeidae within the Pentatomoidea. For this, an extensive

comparative morphological study was carried out, and the positions of Serbana and

Phloeidae, the resulting synapomorphies/homoplasies, as well as a classification hypothesis

focused on Phloeidae were discussed.
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General Conclusions

In this dissertation, we provided a morphological review of the family Phloeidae and the

three species included in it so far: Phloea corticata, P. subquadrata and Phloeophana

longirostris. So far, the taxnomy of the species was dealt with only twice, both more than 50

years ago. Even after these taxonomic treatments, the identity of the species remained

unclear. This was observed when visiting other collections or analyzing photos of Phloeidae

material from large collections (e.g. National Museum of Natural History, Washington DC,

USA): it was very common to find specimens misidentified or with no identification besides

family level (even at the MZUSP). In the first chapter of this work, we thoroughly examined

hundreds of specimens and photos of Phloeidae from the three species, and provided new

diagnoses and updated identification keys, for both adults and nymphs. While studying

material from the MZUSP collection, we found and described, for the first time, chromatic

variation in the family (more precisely, in Phloea subquadrata). We reviewed all relevant

literature information, provided extensive synonymic lists for all three species, and proposed

two nomenclatural corrections. Finally, we also reviewed the distribution of the three

species combining all published data so far, available material, and data from the citizen

science website ‘iNaturalist’. We were able to corroborate, after more than 100 years,

Argentina and French Guiana as countries with occurence of the phloeids. All distributional

data was synthesized both as tables with geographical coordinates and as distributional

maps.

Once we established the identity and distribution of the Phloeidae in South America,

we addressed two very relevant questions for pentatomoidean systematics: the

classification of Phloeidae, and wether or not to include the enigmatic Bornean genus

Serbana in the family. After careful examination of hundreds of specimens amounting to 71

species comprising 12 families, we obtained a morphological matrix of more than 120

morphological characters, most illustrated with high resolution photos; most of them were

discussed along chapter two (section 4). All codification done in this work came mainly from

original observations, but we also coded information from literature in a handful of cases

where not enough specimens were available; even in these cases, we did not code these

characteristics exactly like they were in the original works which treated these characters,

but instead searched the literature for reliable morphological descriptions. Later, we used
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the matrix to perform several analysis using parsimony as the optimality criteria. As a result,

we produced one classification hypothesis for Pentatomoidea, with emphasis on Phloeidae.

All families included in the analysis were recovered as monophyletic, receiving from

moderate to very high support values. Serbana was recovered as sister group of the

Neotropical Phloeidae, so we propose its classification in this family (currently, it is included

in Pentatomidae). We were not able to establish the classification of Phloeidae within the

superfamily; instead, two possibilities arose: the Phloeidae are either related to the jewel

bugs (Scutelleridae), or to a larger clade of pentatomoids composed of Acanthosomatidae,

Cydnidae, Dinidoridae, Pentatomidae, and possibly Scutelleridae.

It is our hope that this work might act as a baseline for morphological phylogenetic

analyses in Pentatomoidea in the future by reuniting both large quantities of illustrated

morphological information, references, and modern treatment of relevant structures, such

as the female genitalia. Finally, we would like to highlight how, in the age of molecular,

phylogenomic and ‘next generation’ methods, morphology can still be an invaluable source

of information to comprehend biodiversity, their evolution and general patterns. In the

future, integrative works reuniting as much information as possible (including citizen science

data) could help elucidate the questions raised here, such as the classification and evolution

of such an exceptional group of true bugs, the Phloeidae.
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