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Abstract – Xylocopa nigrocincta Smith, 1854, and Xylocopa suspecta Moure & Camargo, 1988, are two nomi-
nal species within the subgenus Neoxylocopa and have a sympatric geographic distribution in South America. 
While X. nigrocincta is recognized by the presence of reddish metasomatic bands, X. suspecta is entirely black. 
Although morphologically distinct in terms of metasomal band colour, other morphological characters suggest 
that both species could be the same evolutionary entity and therefore synonymous. The aim of this research was 
to review both nigrocincta and suspecta morphotypes using an integrative approach (morphological and molecu-
lar) to evaluate if they are truly two different evolutionary lineages. Females of both species were obtained from 
field collections and museums, representing a large part of their morphotype distribution. Additional diagnostic 
characters of the external morphology were investigated, such as metasomal band colour, metasomal punctua-
tion, wing colours, and apical regions of the basitibial plate. Mitochondrial gene sequences (COI and CytB) 
were used for phylogenetic reconstructions. Our results showed that both nigrocincta and suspecta morphotypes 
are undistinguished based on morphology, although the metasomal band colour, together with the geographic 
distribution, revealed the presence of three distinct morphogroups, including an intermediate one with a variable 
number of reddish bands. Nonetheless, the three morphogroups are not supported by molecular data and therefore 
represent intra-specific variations. In conclusion, our results do not support the hypothesis that the two nominal 
species are distinct evolutionary lineages, and we propose a synonym between X. nigrocincta and X. suspecta.

Neoxylocopa / mitochondrial markers / morphological characters / taxonomy

1. INTRODUCTION

The genus Xylocopa Latreille, 1802 (Apidae, 
Xylocopini), is a common group of tropical large 
bees usually called mamangavas in Brazil or 

carpenter bees (Hurd and Moure 1963; Michener 
2007). They build their nests digging dead wood 
or other plant materials. There are approximately 
470 recognized species distributed in 31 sub-
genera, inhabiting mainly the tropical and sub-
tropical climates of the world (Leys et al. 2002; 
Michener 2007). Carpenter bees are key species 
for pollination of cultivated plants from various 
groups, such as passion fruit, pumpkin, tomato, 
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Brazilian nuts, and eggplants (Keasar 2010; 
Yamamoto et al. 2014; Giannini et al. 2015).

Among the 12 to 17 subgenera described in 
the Neotropical region, Neoxylocopa Michener, 
1954, is the most diverse, with 50 recognized 
species (Michener 2007; Moure 2022). Within 
the nominal species of this subgenus, Xylo-
copa nigrocincta Smith, 1854, is easily distin-
guished by the presence of reddish metasomal 
bands, with variation in the number of bands 
(Schlindwein et  al. 2003; Marchi and Alves-
dos-Santos 2013; Lucia et  al. 2014). In the 
original description of X. nigrocincta, based on 
a female specimen from South America without 
a specific location record, the author mentions 
the ferruginous metasoma and the tergal apical 
margins with black bands, but with a black api-
cal segment, and the wings’ dark-fusco ferrugi-
nous with a splendid violet iridescence (Smith 
1854). Hurd and Moure (1963) established the 
synonym with Xylocopa schultessi Dusmet & 
Alonso, 1924, described based on a specimen 
with similar morphological characteristics col-
lected in the state of Rio Grande do Sul, Brazil. 
More recently, Lucia et al. (2014) used a similar 
diagnosis for specimens from Argentina, while 
Marchi and Alves-dos-Santos (2013) mentioned 
three or four reddish bands for individuals from 
São Paulo state. Schlindwein et al. (2003) only 
mentioned the presence of reddish bands without 
specifying the number.

In contrast to X. nigrocincta, Xylocopa sus-
pecta Moure & Camargo, 1988, is entirely black, 
similar with the following sympatric species: 
Xylocopa ordinaria Smith, 1874, Xylocopa car-
bonaria Smith, 1854, and Xylocopa submordax 
Cockerel, 1935 (synonymy of Xylocopa transi-
toria Pérez, 1901). Characteristics such as body 
size, sparse punctuation on the disc of T2 with 
short pubescence, and wings with a greenish 
iridescence were highlighted for its recognition. 
However, there has been no direct comparison 
between X. suspecta and X. nigrocincta, possibly 
due to the clear absence of reddish metasomal 
bands in the former species. More recently, Lucia 
and Gonzalez (2017) claimed that X. nigrocincta 
and X. suspecta could be conspecific, as they 
considered male and female specimens tagged 

as X. suspecta and collected in Bolivia (El Beni) 
to be indistinguishable from X. nigrocincta, 
emphasizing the need for an investigation based 
on a larger number of individuals and a wider 
geographical representation.

A preliminary analysis of individuals pre-
viously identified as X. nigrocincta or X. sus-
pecta allowed us to recognize the presence 
of wider variation in the number of reddish 
bands and other diagnostic characters. Along 
with their broad sympatric distribution, from 
Argentina to Central and Eastern Brazil (Moure 
2022), these results prompted us to investigate 
whether both species, X. nigrocincta and X. 
suspecta, have different evolutionary histo-
ries or, alternatively, if they are synonyms. 
By combining morphological and molecular 
approaches, we reviewed the morphological 
characters of both species, and this analysis was 
complemented by molecular data from partial 
sequencing of Cytochrome C Oxidase Subunit 
I (COI) and Cytochrome B (CytB) genes. Our 
results revealed the presence of three different 
morphogroups based on band colour and geo-
graphic distribution, but these morphogroups 
were not supported by the molecular data, indi-
cating that (i) these morphogroups represent 
intra-specific variation within this group, (ii) 
morphology is not reliable for species identifi-
cation and delimitation, and (iii) X. nigrocincta 
and X. suspecta are the same species, leading 
us to propose them as synonyms.

2.  MATERIALS AND METHODS

2.1.  Biological samples

A total of 226 specimens (all females) were 
obtained from field collections in the states of 
Pará, Paraná, Minas Gerais and São Paulo, as 
well as from entomological collections (Supp 
3). Males were excluded in the analysis due to 
the low representation in collection. For male 
diagnosis, please see Moure and Camargo 
(1988) and Lucia et al. (2014). The collected 
specimens were sacrificed with potassium cya-
nide and stored in labelled tubes containing 70% 
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ethanol at −4 °C. The tubes were identified with 
information such as location, coordinate, date, 
collector, and collection method.

2.2.  Morphology

All female specimens were screened and 
analyzed following identification keys for bees 
of the subgenus Neoxylocopa by Schlindwein 
et  al. (2003), Marchi and Alves-dos-Santos 
(2013), Lucia et  al. (2014) and Mawdsley 
(2018). The analysis was conducted using a 
stereoscopic Zeiss Discovery V8 microscope 
at the “Enedina Marques de Souza” Multi-User 
Laboratory (Itaipu/PTI/Unila). A comprehensive 
search was conducted on all specimens to record 
variation in external morphological characters, 
focusing on those previously mentioned in taxo-
nomic works and the original descriptions by 
Smith (1854) and Moure and Camargo (1988). 
Images were captured using a Zeiss V12 micro-
scope with Axion Vision SE 64.4 software. 
Whole-body specimen photos were taken using 
a Canon 6Di camera. The photos were edited 
using Adobe Photoshop CC 2017, and the image 
board was created using Adobe Illustrator CC 
2017. Nomenclature for bee anatomy followed 
Michener (2007), Silveira et  al. (2002), and 
Hurd and Moure (1963). Measurements were 
taken using a digital caliper, including TBL 
(total body length), MetL (metasomal length), 
MetW (metasomal width), MesL (mesosomal 
length), MesW (mesosomal width), HL (head 
length) and HW (head width). Additional struc-
tures were abbreviated as T (metasomal tergum) 
and BP (basitibial plate). The analyses consid-
ered two different morphotypes described in the 
literature based on band colour: the suspecta 
morphotype, entirely black, and the nigrocincta 
morphotype, with one or more reddish bands.

2.3.  Map production

Geographic coordinates were obtained directly 
from specimen labels. When only the name of 
the municipality and locality were available, 

coordinates were obtained through consultation 
and plotted on the map using Google Earth Pro 
Version 9.3.3.1.5. The coordinates and location 
data were saved in KMZ format and converted into 
a Shapefile using the website http:// www. zonums. 
com/ online/ kml2s hp. php. The Shapefile was then 
exported to ArcMap 10.2.2 software for map con-
struction. In the absence of coordinates, the head-
quarter’s location of the municipality or locality 
was used. Shapefiles for Brazil, Argentina’s prov-
inces, and other South American countries were 
obtained from the IBGE (Instituto Brasileiro de 
Geografia e Estatística - https:// www. indec. gob. ar/ 
indec/ web/ Insti tucio nal- Indec- Codgeo) and Forest 
Gis websites (http:// forest- gis. com/).

2.4.  DNA extraction, PCR amplification 
and sequencing

The DNA for 77 specimens was obtained 
from one leg per individual (Supp 1). For dry 
samples from entomological collections, the 
DNA was extracted using the DNeasy Blood & 
Tissue Kit (Qiagen, USA), while for fresh sam-
ples, it was extracted using the Chelex method 
(Bio-Rad, USA; Walsh et al. 1991). Two mito-
chondrial genes were partially amplified: COI 
using Barbeef and MtD9 primers (Françoso and 
Arias 2013; Simon et al. 1994) and CytB using 
mtD-26 and mtD28 primers (Simon et al. 1994).  
PCR amplifications for COI were performed 
using  GoTaq® qPCR Master Mix (Promega, 
USA) with 1.5 µl of template DNA in a final 
volume of 15 µl. For CytB amplifications, 2 µl 
of template DNA were used in a final volume of 
20 µl. PCR amplifications were carried out using 
a thermocycler program consisting of denatura-
tion at 94 °C for 5 min, followed by 35 cycles 
of 94 °C for 1 min, 42 °C (COI) and 38.4 °C 
(CytB) for 1 min and 20 s and 64 °C for 2 min, 
with a final extension at 64 °C for 10 min. PCR 
products were separated on a 0.8% agarose gel, 
stained with Gel Red 10,000X (Biotium, USA), 
and visualized under UV light. Successful PCR 
products were purified using ExoSAP-IT® (USB, 
USA) and sent for sequencing to “Centro de Fac-
ilidades de Apoio à Pesquisa” - CEFAP-USP, 

http://www.zonums.com/online/kml2shp.php
http://www.zonums.com/online/kml2shp.php
https://www.indec.gob.ar/indec/web/Institucional-Indec-Codgeo
https://www.indec.gob.ar/indec/web/Institucional-Indec-Codgeo
http://forest-gis.com/
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São Paulo, Brazil, using an automatic sequencer 
3130xl Genetic Analyzer (Applied Biosystems).  
The DNA sequences were aligned and edited 
using Geneious Prime 2023.0.1 software  
(Drummond et al. 2011). The sequences were 
also analyzed using the BLAST tool against 
the GenBank databases (Altschul et al. 1990)  
and later translated to amino acids to verify con-
tamination during amplification and possible 
numts (Leite 2012).

2.5.  Molecular analysis

Genetic distances within and between the two 
Xylocopa morphotypes, nigrocincta and suspecta, 
described in the literature were analyzed using 
MEGA software version 11 (Tamura et al. 2021) 
with the Kimura-two-parameter (K2P; Nei and 
Kumar 2000) model. Bayesian inference recon-
struction was performed in Mr. Bayes (Ronquist 
and Huelsenbeck 2003) within the Geneious soft-
ware. The GTR+I model was used for both COI 
and CytB sequences. Markov Chain Monte Carlo 
sampling was used to estimate posterior distribu-
tions of parameters, including tree topology and 
branch lengths. Two parallel runs with four chains 
were performed for 1,100,000 generations, and 
samples from the posterior distribution were drawn 
every 200 generations after a burn-in of 100,000. 
COI and CytB sequences of Xylocopa frontalis 
(KC853310 and AY005275, respectively) obtained 
from GenBank were used as outgroups.

3.  RESULTS

3.1.  Morphology and distribution

The morphological analysis revealed varia-
tions in the number of ferruginous metasomal 
bands, including intermediate specimens with 
1 to 3 bands (Figure 1). These variations were 
not clearly associated with any of the nomi-
nal species examined, as described in the lit-
erature (Marchi and Alves-dos-Santos 2013; 
Schlindwein et al. 2003; Lucia et al. 2014). 
The punctuation pattern of T2 did not allow 

for the recognition of nigrocincta and suspecta 
morphotypes, as it was variable in both (Fig-
ure 2). The iridescence of the wings also exhib-
ited significant variation in both morphotypes. 
While some individuals in both morphotypes 
displayed a strong violet iridescence through-
out all the wing extension, others exhibited blu-
ish spots, as well as other colours like metal-
lic greenish and slightly golden in the apical 
region. The exclusively bluish wing iridescence 
was observed only in some entirely black indi-
viduals (Figure 3). Additionally, we observed 
a variation in the shape of the basitibial plate 
in both morphotypes, but no consistence to dif-
ferentiate between them (Figure 4).

Based on the morphology of the metasomal 
bands’ colour and the distribution of the 226 
examined specimens, three distinct morpho-
groups could be identified: (1) an entirely black 
morphogroup, predominantly distributed in 
the north and northeast regions of Brazil; (2) a 
morphogroup with four or more reddish bands, 
found in the southern regions of South Amer-
ica, specifically in the south of Brazil, north 
of Argentina, and south of Paraguay; and (3) 
an intermediate morphogroup with 1 to 3 red-
dish bands, distributed between the previously 
described morphotypes 1 and 2, mainly in the 
southeast of Brazil (Figure 5). The entirely 
black morphogroup was the most prevalent 
in the examined material, representing 70% 
(158/226) of the total, while the other two 
morphotypes represented 15% (34/226) each 
one. In contrast to the colour-based morpho-
groups, the pattern of T2 punctuation density 
did not show a clear geographic distribution 
pattern (Supp 2). Regions where only a single 
morphotype was found had a lower number of 
examined specimens. It is possible that all three 
morphs were present throughout the recorded 
distribution if more individuals were examined.

3.2.  Molecular data

From the 77 specimens that had their DNA 
extracted, 58 successfully amplified the COI region 
with 297 bp, and from the initial 23 specimens ana-
lyzed, 19 successfully amplified the CytB region 



New synonymy in species of the subgenus Neoxylocopa

1 3

Page 5 of 13 18

with 289 bp. The COI and CytB sequences that pre-
sented low-quality, double peaks observed in the 
electropherogram or stop codons when translated 
were excluded from the analysis. These low-quality 

sequences could be explained by DNA fragmenta-
tion of the entomological collection samples, numts 
(nuclear DNA of mitochondrial origin) and/or heter-
oplasmy (Françoso et al. 2015; Ricardo et al. 2020).

Figure 1.  Variation in number of reddish metasomal terga bands present in two Xylocopa morphotypes, nigrocincta 
(with one or more reddish band) and suspecta (entirely black). A Metasomal terga entirely black; B one band; C, D 
two bands, being a little blot in T1 and entirely bands in T2 e T3; E three bands; F four bands; G five bands; H six 
bands. Scale bar 1 mm.

Figure  2.  Variation in T2 metasomal punctuation of two Xylocopa morphotypes, nigrocincta and suspecta. A, D 
Very sparse punctuation; B, E sparse punctuation; C, F moderately dense punctuation. Scale bar 1  mm. We can 
observe that the bands’ colours, related to the nigrocincta (A–C; entirely black) and suspecta morphotypes (D–F, 
with reddish bands) are not related to punctuation pattern.
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Both COI and CytB sequences presented 
an AT bias, with 77.1% in the COI fragment 
and 82.1% in the CytB fragment, as expected 
for insect mitochondrial DNA (Tarrio et  al. 
2001). Phylogenetic reconstructions based on 
Bayesian inference for COI and CytB fragments 

showed no genetic structure between the two 
morphotypes previously described in the litera-
ture (nigrocincta and suspecta morphotypes) 
nor among the three morphogroups described 
here based on the band colour and geographic 
distribution (Figure 6).

Figure 3.  Wings’ colour variation pattern of two Xylocopa morphotypes, nigrocincta and suspecta. A, B suspecta 
morphotype; C nigrocincta morphotype. Scale bar 1 cm.

Figure 4.  Variations in shape in the posterior and the anterior apical regions of the basitibial plate found in both 
Xylocopa morphotypes, nigrocincta and suspecta. Scale bar 1 mm.
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The overall genetic distances, when consid-
ering all samples, were 1% for COI and CytB 
markers. Also, this same value was observed 
within nigrocincta and suspecta morphotypes 
for each marker. The distances between the 
nigrocincta and suspecta morphotypes were 
1.17% for COI and 1.11% for CytB.

4.  DISCUSSION

The traditional morphological approach is 
the easiest and most common method to define 
species (Løken 1984; Bolton 1995; Michez and 
Eardley 2007). Nevertheless, morphological 
characters that accurately reflect taxonomic units 

Figure  5.  Morphological distribution of 226 specimens of two Xylocopa morphotypes, nigrocincta and suspecta, 
based on the colour of the metasomal bands. The size of the circle represents the number of registered specimens 
in each state or province. The smallest circumference corresponds to one individual; the intermediaries 2–5, 6–15, 
16–25; and the largest to 26 individuals or more.
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are generally difficult to determine (Bickford 
et al. 2007) due to polymorphisms and pheno-
typic plasticity (Sigovini et al. 2016). Incorrect 
identifications can be frequent when cryptic or 
polymorphic species are present in a population 

and when only morphological taxonomic keys 
are used as identification tools (Padial et  al. 
2010; Ferrari and Melo 2014). In Xylocopa, the 
colour of different parts of the bee body, such as 
the integumental colouration of the metasomal 
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terga and wings, has been extensively used as 
a morphological character for species recogni-
tion and delimitation (Lucia and Gonzalez 2017). 
Nevertheless, since these characters are variable 
and homoplastic in the whole genus (Lucia and 
Gonzalez 2017), there are limitations to this 
approach. In X. nigrocincta and X. suspecta, 
the easiness of recognizing the presence of fer-
ruginous metasomal bands probably led Moure 
and Camargo (1988) not to consider the pos-
sibility that the entirely black individuals they 
are describing as X. suspecta could be a varia-
tion within the nominal species X. nigrocincta. 
Indeed, when comparing the most common mor-
phological characters in these bees (metasomal 
band colour, metasomal punctuation, wing col-
ours and apical regions of the basitibial plate), 
both nigrocincta and suspecta morphotypes were 
found to be indistinguishable, raising suspicions 
about the reliability of these morphological char-
acters for species identification and delimitation 
in this group. Nevertheless, the metasomal band 
colour together with the geographic distribution 
revealed the presence of three distinct morpho-
groups: entirely black individuals in the north of 
their distribution, individuals with four or more 
reddish bands in the south, and individuals with 
1 to 3 reddish bands in between the first two 
morphogroups (Figure 5).

Due to the morphological complexity 
involved in these bees, it was necessary to 
use an integrative approach here applied by 
combining the morphological review with 
molecular analysis (Dayrat 2005; Will et al. 
2005; Pante et  al. 2015) aimed at solving 
the limits and recognition of the taxa under 
study. According to the phylogenies con-
structed from the good-quality sequences of 
COI and CytB, there is no structure between 
the two morphotypes previously described in 
the literature, nigrocincta and suspecta, and 
consequently, neither among the three mor-
phogroups described here. Furthermore, the 
genetic distance between these morphotypes 
is low (1.1%). Therefore, our data show no dif-
ferentiation between nigrocincta and suspecta 
morphotypes, indicating that they belong to 
the same species, X. nigrocincta, and that the 

three morphogroups we described here repre-
sent intra-specific variations.

The same pattern, in which different morpho-
groups according to the geographic distribution, 
was found in Bombus pauloensis (Françoso et al. 
2016) and in three species of Euglossa: Euglossa 
iopoecila, Euglossa stellfeldi, and Euglossa 
townsendi (Ferrari and Melo 2014). In B. pau-
loensis, a bee with a very similar distribution 
to X. nigrocincta, three different lineages were 
described based on morphology, geographic dis-
tribution, and genetic structure (Françoso et al. 
2016). Completely black individuals are found 
in the north of the species’ distribution, indi-
viduals with regular yellow stripes are found in 
southern Brazil, and in between these two areas, 
in the state of São Paulo, there is a hybrid zone 
where all possible morphotypes can be found 
(black, yellow, and intermediate morphotypes) 
(Françoso et al. 2016). Among the Euglossa spe-
cies, the green morphology is found towards the 
north of their geographic distribution, the blue 
morphology is found towards the south, and, 
again, an intermediate morphology was found in 
between these areas in at least two of the species 
analyzed, in Southeast Brazil (Ferrari and Melo 
2014). No genetic differentiation was found in 
each species when comparing individuals with 
different morphology, showing that the different 
morphotypes correspond to intra-specific vari-
ations (Ferrari and Melo 2014). These results 
show that there is a hybrid zone in Southeast 
Brazil for B. pauloensis, Xylocopa morpho-
types, and the at least two Euglossa species, 
suggesting that this area can indicate a large and 
common area of Pleistocene refuges with high 
genetic diversity. This can be extremely impor-
tant for conservation, not just for these bees 
but for many other organisms (Françoso et al.  
2016, 2018).

In conclusion, the nigrocincta and suspecta 
morphotypes are indistinguishable according to 
the molecular data and morphology, and the three 
different morphogroups described here represent 
intra-specific variation. Since the two nominal 
species are not distinct evolutionary lineages, a 
synonym between X. nigrocincta and X. suspecta 
is proposed here.
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5.  TAXONOMIC TREATMENT

Xylocopa (Neoxylocopa) nigrocincta Smith, 1854
Xylocopa nigrocincta Smith, 1854: 354. Hol-

otype: ♀, unknown, not deposited in BMNH. 
Holotype: South America.

Xylocopa schulthesii Dusmet & Alonso, 1924: 
52; Synonymized by Hurd & Moure, 1963. 
Holotype: ♀, deposited in MNCN. Type locality: 
Brazil, Rio Grande do Sul.

Xylocopa (Neoxylocopa) nigrocincta, Hurd & 
Moure, 1963: 151.

Xylocopa nigrocincta jujuyensis Brèthes, 
1916: 410. Synonymized by Lucia et al. (2014). 
Syntype: ♀, deposited in MACN. Type locality: 
Argentina, Jujuy.

Xylocopa (Neoxylocopa) suspecta Moure & 
Camargo, 1988: 209. Holotype: ♀, deposited 
in DZUP. Type locality: Brazil, Ribeirão Preto. 
New synonym.

Diagnosis The female of this species can be dis-
tinguished from other Neoxylocopa species by 
the following character combinations: medium 
sized bees, body length 1.8–2.7 cm, usually near 
2.3 cm, head width 0.6–0.8 cm; head with a fron-
tal carina or a sharp pointed projection between 
antennal sockets, and without carina below lat-
eral ocelli; scutellum angled as seen in profile; 
metasoma black or with ferruginous bands on 
terga, from one, on T1, to six T1–T6; Uniformly 
black or dark brown hairs, T2 with very sparse 
metasomal punctuation to moderately punctate 
and short and/or median hairs; metasomal lateral 
portion with dense pilosity with long hairs; dark 
brown wings with variable metallic luster, green-
ish and lightly golden in the apices or violet with 
blue iridescent in all extension.

Description Female. Body length approximately 
2.33 (1.8–2.7 cm); head length 0.65 (0.6–0.8 cm); 
head width 0.74 (0.6–0.8 cm); mesosoma length 
0.7 (0.5–0.9 cm); mesosoma width 0.93 (0.6–
1.3 cm); metasoma length 1.39 (1.1–1.8 cm); 
metasoma width 1 (0.9–1.3 cm). Integument: head 
entirely black; mesosoma region may be entirely 
black, but in some cases, there may be a slightly 

rusty band on the apical portion of the scutellum; 
metasoma region may be entirely black or with 
rusty bands present on the supramarginal portion 
of T1 to T6, with a dark band on the apical terga. 
Tegula black, and wings dark brown with a green-
ish sheen and a slight golden hue at the apices 
or violet with blue tones throughout their length. 
Pilosity: face composed of dark, simple hairs of 
medium length, slightly overlapping in the frontal 
and clypeal regions, while in the labrum region, 
they may have a subtly golden coloration; in the 
mesosoma region; in the metasoma region, dark 
hairs are present (except on T6, which has a slight 
rusty spot), with the lateral areas having a mixture 
of simple and plumose hairs of long length and 
high density. In the disc region, pilosity is simple, 
with short or medium length, and the overlap or 
non-overlap depends on the punctuation of each 
tergum. On T1, simple and plumose hairs are pre-
sent in the disc region. T2–T4 with simple hairs of 
short or medium length. In the disc region of T5, 
the hairs are simple, medium-length, and slightly 
dense. On T6, the hairs are simple and long 
throughout their length. Punctuation: the head 
has moderately dense punctuation throughout its 
extension, except in the clypeal region, where it 
is very dense. Upper portion of the mesosoma is 
smooth. In the metasoma, punctuation varies on 
each tergum. On T1, it can be moderately sparse 
to moderately dense on the discs and dense on 
the sides. On T2, it can be very sparse to moder-
ately dense on the discs and dense on the sides. 
T3 and T4 have moderately dense punctuation 
on the discs and dense on the sides. T5 and T6 
have dense punctuation throughout their exten-
sion. Structure: Presence of a frontal carina and/
or tubercle, without prominences above the ocelli, 
and the clypeus with a slight relief on the margins. 
Scutellum angulate and mostly black, but rusty 
spots may appear on the apical portion. Basitibial 
plate dark brown, asymmetrically bifid, with the 
posterior apical portion rounded and shorter than 
the anterior portion.

Taxonomic notes In the search for identification 
keys and diagnoses of the two nominal species, 
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there were no records found of the presence of 
1, 2, or 6 rusty bands on the metasomal terga. 
However, during the observation of specimens, 
individuals with only one band or up to six meta-
somal rusty bands were noted, referred to in this 
work as intermediate forms. The wing colora-
tion for the nominal species, X. nigrocincta and 
X. suspecta, was only mentioned as dark brown 
with a strong violet sheen and sometimes with 
a violet sheen near the anterior margin, respec-
tively. However, an incredible variation was 
observed. Individuals were found with wings that 
had a strong violet sheen throughout their length, 
and in some cases, they had blue spots. Other 
individuals had wings with a metallic green 
sheen throughout their length, and in some cases, 
they had a slight golden sheen at the apices. The 
basitibial plate exhibited variations in the shape 
of the anterior apical portion.

Biological notes The bees were collected during the 
day, mostly during warmer periods, from 10 am to 
3 pm, between July 2018 and February 2019. The 
collections were made in farms with passion fruit 
plantations or in places containing yellow ipê trees.

Distribution Brazil: Acre, Amazonas, Roraima, 
Amapá, Pará, Maranhão, Piauí, Paraíba,  
Pernambuco, Mato Grosso, Mato Grosso do Sul, 
Goiás, Distrito Federal, Tocantins, Bahia, Minas 
Gerais, Espírito Santo, Rio de Janeiro, São 
Paulo, Paraná, Santa Catarina, and Rio Grande 
do Sul. Bolivia. Argentina: Chaco, Corrientes, 
Entre Rios, Formosa, Jujuy, Missiones, Santa Fé,  
Salta, Tucumán (Lucia et al. 2014). Uruguay 
and Paraguay (Moure 2022).
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