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Abstract
Euglossa imperialis Cockerell, 1922 has recently been catalogued in the Cerrado of Mato Grosso do Sul, Brazil, and 
here we add both new and old data obtained from expeditions conducted in 10 municipalities of Mato Grosso since 
2002. In this study we record this species for the first time in the wetlands of Cáceres and Barão de Melgaço, as well 
as on the northern Pantanal. Further studies are required to examine the variation in the coloration and other character-
istics in E. imperialis populations from the northern and southern floodplains.

Keywords
Dispersal corridor, distributional gaps, dry forest, euglossines, gallery forest, orchid bees, wetlands.

Academic editor: Filippo Di Giovanni  | Received 18 June 2019 | Accepted 14 February 2020 | Published 13 March 2020

Citation: Schorn de Souza MH, Anjos-Silva EJ (2020) New and old records of Euglossa imperialis Cockerell, 1922 (Apidae, Apinae, Euglossini) 
for the Amazon rainforest, Cerrado, and Pantanal of Mato Grosso, Brazil. Check List 16 (2): 243–252. https://doi.org/10.15560/16.2.243

Introduction

Belonging to the family Apidae and to the tribe Euglos-
sini, the corbiculate bees of the genus Euglossa Cocker-
ell, 1922 are represented by 140 described, valid species 
subdivided into seven subgenera: E. (Euglossa) Latreille, 
1802, E. (Glossura) Cockerell, 1917, E. (Euglossella) 
Moure, 1967, E. (Dasystilbe) Dressler, 1978, E. (Glos-
surella) Dressler, 1982, E. (Glossuropoda) Moure, 1989 
(see Ramírez et al. 2002), and E. (Alloglossura) Hino-
josa-Díaz and Engel, 2012 (Hinojosa-Díaz and Engel 
2012a).

The subgenus Glossura is represented by 16 spe-
cies characterized by a) the scutellum biconcave, b) 
extremely elongated mouthparts apparatus, reaching 

beyond the tip of abdomen, c) labrum greater in length 
than in width, and d) male midbasitarsus with internal 
keel. The internal keel is an important feature of E. piliv-
entris Guérin-Méneville, 1845 and E. imperialis Cocker-
ell, 1922 (Dressler 1978; Rebêlo and Moure 1995; Moure 
et al. 2012), the latter being the species addressed in the 
present study.

The publication of species’ distributional data in spe-
cialized entomological journals and books contributes 
to our knowledge of species occurrences. It is irrefut-
able, however, that many data remain unpublished and, 
therefore, unavailable, which results in the persistence of 
numerous biogeographical gaps in the distribution. Such 
is the case of E. imperialis, a species of long-tongued 
euglossine bee of the subgenus Glossura.
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Euglossa imperialis presents a large range of geo-
graphic distribution and has been reported from south-
ern México (Chiapas, Quintana Roo, Veracruz) to 
Honduras (McCravy et al. 2016), Costa Rica, Nicara-
gua, Panama, Colombia, Ecuador, and Peru (Janzen et 
al. 1982; Ackerman 1983; Zimmerman and Madriñan 
1988; Roubik 1993; Eltz et al. 1999; Otero and Sandino 
2003; Roubik 2004; Roubik and Hanson 2004; Moure 
et al. 2012; Hinojosa-Díaz and Engel 2012b; Padrón 
et al. 2018). It has also been catalogued from Brazil 
(Moure 1989; Becker et al. 1991; Rebêlo and Garófalo 
1991; Rebêlo 1993; Rebêlo and Moure 1995; Rebêlo and 
Silva 1999; Nemésio and Faria Junior 2004; Darrault et 
al. 2005; Anjos-Silva 2006a, 2006b, 2011; Faria Junior 
and Melo 2007; Oliveira et al. 2010; Schorn de Souza 
2014; Figueiredo et al. 2015; Mateus et al. 2015; Oliveira-
Junior et al. 2015; Antonini et al. 2017; Tosta et al. 2017; 
Cândido et al. 2018; Henrique et al. 2018; Coswosk et al. 
2018; Machado et al. 2018).

In Brazil, this species has been catalogued from the 
Amazon rainforest (Moure 1989; Becker et al. 1991; 
Rebêlo and Silva 1999; Anjos-Silva 2011; Antonini et al. 
2017; Cândido et al. 2018), the Cerrado (Rebêlo and Garó-
falo 1991, 1997; Rebêlo 1993; Rebêlo and Moure 1995; 
Nemésio and Faria Junior 2004; Anjos-Silva 2006a, 
2006b, 2011; Oliveira et al. 2010; Schorn de Souza 2014; 
Figueiredo et al. 2015; Oliveira-Junior et al. 2015; Tosta 
et al. 2017; Henrique et al. 2018), besides the marine allu-
vial fan in Maranhão (Rebêlo and Silva 1999), the Per-
nambuco center of endemism (Darrault et al. 2005) and 
the Atlantic forest (Faria Junior and Melo 2007; Mateus 
et al. 2015; Coswosk et al. 2018; Machado et al. 2018).

Despite all the information available to date on the 
geographic distribution of E. imperialis, this species is 
unreported in the literature from southern Amazon to 
central Brazilian Cerrado. Especially when one consid-
ers the vast extent of the Amazon forest and the central 
Brazilian Cerrado domains and their diverse habitat con-
ditions, it is evident that more studies are required. Here 
we bring data obtained by our research group in surveys 
conducted over the last 16 years in 10 regions within the 
Amazon, Cerrado, and Pantanal of Mato Grosso. All the 
specimens are deposited at the UNEMAT Bee Collec-
tion (EJASC) and are available to the public and special-
ists, as required.

Due to this lack of distributional data of this species 
in these areas, both authors checked all the specimens 
housed from 2002 to 2019 in the UNEMAT Bee Col-
lection to start work on the current paper, and here we 
present the results of the surveys conducted in the Ama-
zon–Paraguay divide.

Methods
Male orchid bees were caught in the legal reserve area 
of the Instituto Federal de Educação, Ciência e Tecno-
logia (IFMT) at the São Vicente campus (15.8226°S, 
055.4184°W; 750 m altitude), in the Santo Antônio do 

Leverger municipality, Mato Grosso (Figs 1, 2). The 
region characterized by a Tropical Savanna climate, Aw 
type on the Köppen-Geiger climate classification system 
(Peel et al. 2007).

The collections were performed monthly for three 
consecutive days, from November 2016 to June 2018, 
between 8 a.m. and 4 p.m., totaling 60 days of surveys, 
or 480 hours of direct observation of the bees in field sur-
veys throughout the 20-month period. The expeditions 
had been granted permission to collect insects under 
ICMBio SisBio license numbers 12.778 and 18.147-2 in 
the name of EJAS.

Four pure chemicals were used throughout the sur-
veys: β-ionone, 1,8-cineole, methyl salicylate, and vanil-
lin. The males were caught with the use of entomological 
nets, sacrificed in ethyl acetate, and identified by a team 
member (Evandson José dos Anjos Silva). The speci-
mens are housed in the Mato Grosso State University 
(UNEMAT) Bee Collection (EJASC, E J Anjos-Silva 
collection) of the Laboratory of Neotropical Bees and 
Wasps (LABEVE), at the Cáceres campus, Mato Grosso, 
Brazil. The systematic and morphological terminology 
follows that of Michener (2007) and Engel (1999, 2001).

In this study the geographic distribution of E. impe-
rialis is discussed following the inclusion of the material 
deposited in the UNEMAT Bee Collection and obtained 
from a series of expeditions made from 2002 to 2018 
(Fig. 3), together with unpublished monographs, disser-
tations and theses written by our team.

Results
Euglossa (Glossura) imperialis Cockerell, 1922
Figure 4

New records. BRAZIL – Cerrado • 1♂; Mato Grosso, 
Cha pada dos Guimarães National Park; 15.4088°S, 
055.8322°W; 630 m a.s.l.; 2 Sep. 2003; Anjos Silva EJ 
leg.; 1,8-cineole; gallery forest; EJASC 0167. • 1♂; ibid; 
4 Nov. 2003; 1,8-cineole; EJASC 0259. • 1♂; ibid; 4 Nov. 
2003; vanillin; EJASC 0269. • 1♂; ibid; 12 Jan. 2004; 
1,8-cineole; EJASC 0371. • 3♂; ibid; 4 Jul. 2004; 1,8-cin-
eole; EJASC 0534, 0544 and 0548. • 2♂; ibid; 17 Sep. 
2004; methyl salicylate; EJASC 0602 and 0604. • 6♂; 
ibid; 10 Oct. 2004; methyl salicylate; EJASC 0610, 0612–
0616. • 1♂; ibid; 11 Oct. 2004; 1,8-cineole; EJASC 0617. 
• 3♂; ibid; 12 Dec. 2004; methyl salicylate; EJASC 0954, 
0956, 0958. • 1♂; ibid; 21 Mar. 2005; methyl salicylate; 
EJASC 2865. • 1♂; ibid; 3 Apr. 2005; methyl salicylate; 
EJASC 3285. • 23♂; ibid; 3 Apr. 2005; 1,8-cineole; 
EJASC 3286-3309. • 6♂; ibid; 13 Apr. 2005; methyl 
salicylate; EJASC 3165-3170. • 1♂; ibid; 22 Jul. 2005; 
methyl salicylate; EJASC 3636. • 1♂; ibid; 2 Aug. 2007; 
methyl salicylate; EJASC 20.163. • 1♂; ibid; 8 Aug. 2007; 
methyl salicylate; EJASC 20.162. • 4♂; ibid; 22 Nov. 
2007; methyl salicylate; EJASC 20.158–20.161. • 1♂; 
Mato Grosso, Cáceres; 16.0223° S, 057.6656° W; 120 m 
a.s.l; 2 Jul. 2007; Anjos Silva EJ leg.; 1,8-cineole; EJASC 
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Figure 1. Map of geographical distribution of Euglossa imperialis Cockerell, 1922 (Apidae, Euglossini), with indications of the collection 
points of specimens from south Mexico to southern Atlantic forest. Black triangles indicate the occurrences of the species recorded in the 
literature consulted. Black circles indicate the records of individuals in the UNEMAT bee collection (EJASC). Black star indicates the new 
occurrence of this species at the northeastern edge of the Mato Grosso Pantanal.

Figure 2. Details of the Amazon-Paraguay drainage divide in Mato Grosso, Brazil. Black triangles indicate previous records. Study areas: 
1 = Apiacás, 2 = Novo Mundo, 3 = Cotriguaçu, 4 = Ribeirão Cascalheira, 5 = Reserva do Cabaçal, 6 = Pontes e Lacerda, 7 = Chapada dos 
Guimarães, 8 = Porto Estrela, 9 = Santo Antônio do Leverger, 10 = Cáceres.
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20.154. • 1♂; Mato Grosso, Porto Estrela, Serra das Ara-
ras; 15.4527°S, 057.1013°W; 230 m a.s.l.; 18 Apr. 2011; 
Cunha JC leg.; methyl salicylate; gallery forest; EJASC 
30.481. • 1♂; ibid; 13 Sep. 2011; methyl salicylate; EJASC 

Figure 4. Lateral habitus of the male of Euglossa imperialis Cockerell, 1922 from Chapada dos Guimarães National Park, with pollinarium 
of a native orchid (Orchidaceae) attached to the mesoscutellum (EJASC 3167). Scale bar = 2 mm.

Figure 3. Study areas in Mato Grosso, Brazil. A. Novo Mundo. B. 
Cotriguaçu. C. Chapada dos Guimarães. D. Porto Estrela. E. Santo 
Antônio do Leverger. F. Cáceres.

35.430. • 1♂; ibid; 8 Sep. 2011; methyl salicylate; EJASC 
35.456 • 7♂; ibid; 8 Sep. 2011; 1,8-cineole; EJASC 
35.449–35.455. • 2♂; ibid; 27 Mar. 2011; 1,8-cineole; 
EJASC 30.482–30.483. • 7♂; ibid; 15 Sep. 2011; methyl 
salicylate; EJASC 35.423–35.429. • 4♂; ibid; 10 Sep. 
2011; methyl salicylate; EJASC 35.445–35.448. • 14♂; 
ibid; 10 Sep. 2011; 1,8-cineole; EJASC 35.431–35.445. • 
17♂; ibid; 14 May 2011; methyl salicylate; EJASC 
30.464–30.480. • 7♂; ibid; 14 May 2011; 1,8-cineole; 
EJASC 30.457–30.463. • 6♂; Mato Grosso, Santo Antô-
nio do Leverger, Serra de São Vicente; 15.8226°S, 
055.4184°W; 750 m a.s.l.; 16 Nov. 2016; Schorn de Souza 
MH leg.; methyl salicylate; gallery forest; EJASC 
50.768–50.773. • 5♂; ibid; 16 Nov. 2016; 1,8-cineole; 
EJASC 50.774–50.778. • 2♂; ibid; 17 Nov. 2016; 1,8-cine-
ole; EJASC 50.854–50.855. • 12♂; ibid; 17 Nov. 2016; 
methyl salicylate; EJASC 50.856–50.867. • 2♂; ibid; 12 
Dec. 2016; 1,8-cineole; EJASC 50.950–50.951. • 2♂; 
ibid; 12 Dec. 2016; methyl salicylate; EJASC 50.952–
50.953. • 4♂; ibid; 14 Dec. 2016; 1,8-cineole; EJASC 
50.967–50.970. • 2♂; ibid; 13 Dec. 2016; methyl salicy-
late; EJASC 50.964–50.965. • 9♂; ibid; 16 Jan. 2017; 
methyl salicylate; EJASC 65.735–65.743. • 1♂; ibid; 16 
Jan. 2017; 1,8-cineole; EJASC 65.734. • 4♂; ibid; 17 Jan. 
2017; methyl salicylate; EJASC 65.746–65.749. • 2♂; 
ibid; 17 Jan. 2017; 1,8-cineole; EJASC 65.744–65.745. • 
3♂; ibid; 18 Jan. 2017; methyl salicylate; EJASC 65.750–
65.752. • 1♂; ibid; 18 Jan. 2017; 1,8-cineole; EJASC 
65.753. • 10♂; ibid; 15 Feb. 2017; methyl salicylate; 
EJASC 65.790–65.799. • 2♂; ibid; 15 Feb. 2017; 
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1,8-cineole; EJASC 65.800–65.801. • 1♂; ibid; 16 Feb. 
2017; methyl salicylate; EJASC 66.802. • 10♂; ibid; 22 
Mar. 2017; methyl salicylate; EJASC 66.858–66.867. • 
6♂; ibid; 22 Mar. 2017; 1,8-cineole; EJASC 66.868–
66.87380.710. • 10♂; ibid; 23 Mar. 2017; methyl salicy-
late; EJASC 66.874–66.883. • 3♂; ibid; 23 Mar. 2017; 
1,8-cineole; EJASC 66.884–66.886. • 6♂; ibid; 24 Mar. 
2017; methyl salicylate; EJASC 66.887–66.892. • 1♂; 
ibid; 24 Mar. 2017; 1,8-cineole; EJASC 66.893. • 7♂; 
ibid; 17 Apr. 2017; methyl salicylate; EJASC 66.900–
66.906. • 1♂; ibid; 17 Apr. 2017; 1,8-cineole; EJASC 
66.907. • 8♂; ibid; 18 Apr. 2017; methyl salicylate; EJASC 
66.908–66.915. • 1♂; ibid; 18 Apr. 2017; 1,8-cineole; 
EJASC 60.916. • 5♂; ibid; 19 Apr. 2017; methyl salicy-
late; EJASC 66.917–66.921. • 2♂; ibid; 19 Apr. 2017; 
1,8-cineole; EJASC 66.922–66.923. • 4♂; ibid; 15 May. 
2017; methyl salicylate; EJASC 66.970–66.973. • 3♂; 
ibid; 15 May. 2017; 1,8-cineole; EJASC 66.974–66.976. • 
4♂; ibid; 16 May. 2017; methyl salicylate; EJASC 
66.977–66.980. • 1♂; ibid; 16 May. 2017; 1,8-cineole; 
EJASC 66.981. • 5♂; ibid; 17 May. 2017; methyl salicy-
late; EJASC 66.982–66.986. • 2♂; ibid; 17 May. 2017; 
1,8-cineole; EJASC 66.987–66.988. • 1♂; ibid; 20 Jun. 
2017; methyl salicylate; EJASC 67.989. • 1♂; ibid; 24 Jul. 
2017; methyl salicylate; EJASC 67.990. • 8♂; ibid; 24 Jul. 
2017; 1,8-cineole; EJASC 67.991–67.998. • 1♂; ibid; 25 
Jul. 2017; methyl salicylate; EJASC 67.999. • 3♂; ibid; 25 
Jul. 2017; 1,8-cineole; EJASC 68.000–68.002. • 1♂; ibid; 
28 Aug. 2017; methyl salicylate; EJASC 68.003. • 3♂; 
ibid; 28 Aug. 2017; 1,8-cineole; EJASC 68.004–68.006. • 
9♂; Ibid; 29 Aug. 2017; methyl salicylate; EJASC 68.017–
68.025. • 2♂; ibid; 29 Aug. 2017; methyl salicylate; 
EJASC 68.026–68.027. • 5♂; ibid; 25 Sep. 2017; methyl 
salicylate; EJASC 68.080–68.084. • 8♂; ibid; 25 Sep. 
2017; 1,8-cineole; EJASC 68.085–68.092. • 6♂; ibid; 26 
Sep. 2017; methyl salicylate; EJASC 68.093–68.098. • 
7♂; ibid; 26 Sep. 2017; 1,8-cineole; EJASC 68.099–
68.105. • 4♂; ibid; 27 Sep. 2017; methyl salicylate; EJASC 
68.106–68.109. • 2♂; ibid; 26 Oct. 2017; methyl salicy-
late; EJASC 68.200–68.201. • 9♂; ibid; 26 Oct. 2017; 
1,8-cineole; EJASC 68.202–68.210. • 4♂; ibid; 13 Nov. 
2017; methyl salicylate; EJASC 68.303–68.306. • 3♂; 
ibid; 13 Nov. 2017; 1,8-cineole; EJASC 68.307–68.309. • 
2♂; ibid; 12 Dec. 2017; methyl salicylate; EJASC 68.310–
68.311. • 2♂; ibid; 12 Dec. 2017; 1,8-cineole; EJASC 
68.312–68.313. • 3♂; ibid; 22 Jan. 2018; methyl salicy-
late; EJASC 80.484–80.486. • 3♂; ibid; 22 Jan. 2018; 
1,8-cineole; EJASC 80.487–80.489. • 5♂; ibid; 23 Jan. 
2018; methyl salicylate; EJASC 80.490–80.494. • 3♂; 
ibid; 23 Jan. 2018; 1,8-cineole; EJASC 80.495–80.497. • 
3♂; ibid; 21 Feb. 2018; 1,8-cineole; EJASC 80.503. • 1♂; 
ibid; 20 Feb. 2018; 1,8-cineole; EJASC 80.498. • 4♂; ibid; 
20 Feb. 2018; methyl salicylate; EJASC 80.499–80.502. • 
2♂; ibid; 7 Mar. 2018; methyl salicylate; EJASC 80.504–
80.505. • 1♂; ibid; 9 Mar. 2018; 1,8-cineole; EJASC 
80.537. • 6♂; ibid; 8 Mar. 2018; methyl salicylate; EJASC 
80.530–80.535. • 1♂; ibid; 8 Mar. 2018; 1,8-cineole; 
EJASC 80.536. • 3♂; ibid; 23 Apr. 2018; 1,8-cineole; 

EJASC 80.545–80.547. • 4♂; ibid; 24 Apr. 2018; 1,8-cin-
eole; EJASC 80.548–80.551. • 1♂; ibid; 24 Apr. 2018; 
methyl salicylate; EJASC 80.552. • 1♂; Ibid; 28 May 
2018; methyl salicylate; EJASC 80.553. • 3♂; Ibid; 28 
May 2018; 1,8-cineole; EJASC 80.554–80.556. • 1♂; 
ibid; 29 May 2018; methyl salicylate; EJASC 80.557. • 
15♂; Ibid; 29 May 2018; 1,8-cineole; EJASC 80.558–
80.572. • 1♂; ibid; 30 May 2018; 1,8-cineole; EJASC 
80.573. • 3♂; ibid; 25 Jun. 2018; 1,8-cineole; EJASC 
80.577–80.579. • 2♂; ibid; 25 Jun. 2018; methyl salicy-
late; EJASC 80.580–80.581. • 2♂; ibid; 26 Jun. 2018; 
methyl salicylate; EJASC 80.592–80.593. • 1♂; ibid; 27 
Jun. 2018; 1,8-cineole; EJASC 80.600. – Pantanal wet-
land • 6♂; Mato Grosso, Cáceres, Periquitos Bay, Para-
guay river in the urban area; 16.0223°S, 057.6656°W; 
120 m a.s.l.; 10 Jun. 2010; Felix A leg.; 1,8-cineole; Wet-
lands; EJASC 30.700–30.705. – Amazon–Cerrado 
transition zones • 1♂; Mato Grosso, Pontes e Lacerda, 
Rio Guaporé; 15.2334°S, 059.3285°W; 230 m a.s.l.; 28 
Nov. 2007; 1,8-cineole; gallery forest; EJASC 20.157. • 
1♂; ibid; 13 Feb. 2008; 1,8-cineole; EJASC 20.156. • 1♂; 
ibid; 12 Aug. 2008; 1,8-cineole; EJASC 20.155. • 2♂; 
Mato Grosso, Reserva do Cabaçal; 15.1131°S, 
058.0847°W; 540 m a.s.l.; 5 Dec. 2009; Cunha JC leg.; 
1,8-cineole; EJASC 27.415–27.416. • 6♂; ibid; 5 Dec. 
2009; methyl salicylate; EJASC 27.417–27.422. • 7♂; 
ibid; 6 Dec. 2009; methyl salicylate; EJASC 27.408–
27.414. • 1♂; ibid; 29 May 2010; methyl salicylate; EJASC 
30.249. • 1♂; ibid; 12 Oct. 2010; 1,8-cineole; EJASC 
30.214. • 1♂; ibid; 4 Sep. 2010; methyl salicylate; EJASC 
30.226. • 4♂; ibid; 14 Mar. 2010; methyl salicylate; 
EJASC 30.291–30.294. • 9♂; ibid; 14 Mar. 2010; 1,8-cin-
eole; EJASC 30.282–30.290. • 5♂; ibid; 13 Sep. 2010; 
methyl salicylate; EJASC 30.221–30.225. • 13♂; ibid; 31 
Jan. 2010; methyl salicylate; EJASC 30.354–30.366. • 
10♂; ibid; 31 Jan. 2010; 1,8-cineole; EJASC 30.366–
30.376. • 3♂; Ibid; 13 Mar. 2010; 1,8-cineole; EJASC 
30.295–30.297. • 11♂; ibid; 13 Mar. 2010; methyl salicy-
late; EJASC 30.298–30.308. • 3♂; ibid; 25 Sep. 2010; 
1,8-cineole; EJASC 30.218–30.220. • 3♂; ibid; 09 Jan. 
2010; 1,8-cineole; EJASC 30.398–30.400. • 7♂; ibid; 09 
Jan. 2010; methyl salicylate; EJASC 30.401–30.407. • 
2♂; ibid; 26 Sep. 2010; 1,8-cineole; EJASC 30.216–
30.217. • 4♂; ibid; 10 Jan. 2010; 1,8-cineole; EJASC 
30.383–30.386. • 11♂; ibid; 10 Jan. 2010; methyl salicy-
late; EJASC 30.387–30.397. • 2♂; ibid; 30 Jan. 2010; 
1,8-cineole; EJASC 30.377–30.378. • 4♂; ibid; 30 Jan. 
2010; methyl salicylate; EJASC 30.379–30.382. • 3♂; 
ibid; 19 Jun. 2010; 1,8-cineole; EJASC 30.244–30.246. • 
1♂; ibid; 19 Jun. 2010; methyl salicylate; EJASC 30.247. 
• 10♂; ibid; 20 Feb. 2010; 1,8-cineole; EJASC 30.329–
30.338. • 15♂; ibid; 20 Feb. 2010; methyl salicylate; 
EJASC 30.339–30.353. • 11♂; ibid; 21 Feb. 2010; 1,8-cin-
eole; EJASC 30.309–30.319. • 8♂; ibid; 21 Feb. 2010; 
methyl salicylate; EJASC 30.320–30.327. • 1♂; ibid; 21 
Feb. 2010; Vanillin; EJASC 30.328. • 9♂; ibid; 3 Jul. 
2010; 1,8-cineole; EJASC 30.227–30.235. • 1♂; ibid; 3 
Jul. 2010; methyl cinnamate; EJASC 30.236. • 7♂; ibid; 3 
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Jul. 2010; methyl salicylate; EJASC 30.237–30.243. • 7♂; 
ibid; 22 May 2010; 1,8-cineole; EJASC 30.253–30.259. • 
5♂; ibid; 22 May 2010; methyl salicylate; EJASC 30.260–
30.264. • 3♂; ibid; 4 Apr. 2010; 1,8-cineole; EJASC 
30.266–30.268. • 1♂; ibid; 4 Apr. 2010; methyl salicylate; 
EJASC 30.269. • 1♂; ibid; 30 May 2010; 1,8-cineole; 
EJASC 30.248. • 1♂; ibid; 29 May 2010; 1,8-cineole; 
EJASC 30.250. • 2♂; ibid; 29 May 2010; methyl salicy-
late; EJASC 30.251–30.252. • 3♂; ibid; 3 Apr. 2010; 
1,8-cineole; EJASC 30.270–30.272. • 9♂; ibid; 3 Apr. 
2010; methyl salicylate; EJASC 30.273–30.281. • 1♂; 
ibid; 12 Oct. 2010; 1,8-cineole; EJASC 30.214. • 1♂; ibid; 
17 Apr. 2010; 1,8-cineole; EJASC 30.265. Amazon rain-
forest • 3♂; Mato Grosso, Cotriguaçu, São Nicolau 
Farm; 09.8197°S, 058.2587°W; 230 m a.s.l.; 23 Aug. 
2007; Anjos Silva EJ leg.; methyl salicylate; Preserved 
forest; EJASC 22.101-22.103. • 2♂; ibid; 17 Dec. 2010; 
Anjos Silva EJ leg.; methyl salicylate; EJASC 30.137–
30.138. • 3♂; ibid; 11 Dec. 2010; methyl salicylate; 
EJASC 30.139–30.141. • 6♂; ibid; 13 Dec. 2012; Schorn 
de Souza MH leg.; methyl salicylate; EJASC 39.060–
39.065. • 6♂; ibid; 15 Dec. 2012; Schorn de Souza MH 
leg.; methyl salicylate; EJASC 39.052–39.057. • 1♂; ibid; 
12 Dec. 2012; Schorn de Souza MH leg.; methyl salicy-
late; EJASC 39.066. • 1♂; ibid; 12 Dec. 2012; Schorn de 
Souza MH leg.; 1,8-cineole; EJASC 39.067. • 16♂; ibid; 
27 Oct. 2012; Schorn de Souza MH leg.; methyl salicy-
late; EJASC 39.096–39.111. • 2♂; ibid; 27 Oct. 2012; 
Schorn de Souza MH leg.; 1,8-cineole; EJASC 39.112–
39.113. • 11♂; ibid; 28 Oct. 2012; Schorn de Souza MH 
leg.; methyl salicylate; EJASC 39.082–39.092. • 3♂; ibid; 
28 Oct. 2012; Schorn de Souza MH leg.; 1,8-cineole; 
EJASC 39.093–39.095. • 11♂; ibid; 25 Oct. 2012; Schorn 
de Souza MH leg.; methyl salicylate; EJASC 39.125–
39.135. • 1♂; ibid; 25 Oct. 2012; Schorn de Souza MH 
leg.; 1,8-cineole; EJASC 39.136. • 8♂; ibid; 26 Oct. 2012; 
Schorn de Souza MH leg.; methyl salicylate; EJASC 
39.114–39.121. • 3♂; ibid; 26 Oct. 2012; Schorn de Souza 
MH leg.; 1,8-cineole; EJASC 39.122–39.124. • 10♂; ibid; 
30 Oct. 2012; Schorn de Souza MH leg.; methyl salicy-
late; EJASC 39.068–39.077. • 1♂; ibid; 30 Oct. 2012; 
Schorn de Souza MH leg.; methyl cinnamate; EJASC 
39.078. • 1♂; ibid; 30 Oct. 2012; Schorn de Souza MH 
leg.; benzyl acetate; EJASC 39.079. • 2♂; ibid; 29 Oct. 
2012; Schorn de Souza MH leg.; methyl salicylate; 
EJASC 39.080–39.081. • 7♂; ibid; 16 Dec. 2012; Schorn 
de Souza MH leg.; methyl salicylate; EJASC 39.045–
39.051. • 2♂; ibid; 14 Dec. 2012; Schorn de Souza MH 
leg.; methyl salicylate; EJASC 39.058–39.059. • 2♂; Mato 
Grosso, Apiacás, Juruena National Park; 09.0493°S, 
057.8892°W; 200 m a.s.l.; 8 Aug. 2011; Silva ET leg.; 
benzyl benzoate; preserved forest; EJASC 35.690– 
35.691.

Additional materials examined: BRAZIL – Amazon–
Cerrado transition zones • 1♂; Mato Grosso, Ribeirão 
Cascalheira; 12.8624°S, 052.0847°W; 330 m a.s.l. 3 
Nov. 2011; Junior AJS leg.; 1,8-cineole; EJASC 36.145. 

• 3♂; Mato Grosso, Novo Mundo, Cristalino State Park; 
09.4669°S, 055.8428°W; 305 m a.s.l.; 13 May 2013; 
Figueiredo JDS.; 1,8-cineole; EJASC 40.036–40.038. 
• 6♂; ibid; 13 May 2013; methyl salicylate; EJASC 
40.039–40.044. • 3♂; ibid; 17 May 2013; methyl salic-
ylate; EJASC 40.063–40.065. • 1♂; ibid; 17 May 2013; 
1,8-cineole; EJASC 40.066. • 6♂; ibid; 14 May 2013; 
methyl salicylate; EJASC 40.027–40.032. • 2♂; ibid; 
14 May 2013; 1,8-cineole; EJASC 40.033–40.035. • 4♂; 
ibid; 15 May 2013; methyl salicylate; EJASC 40.021–
40.024. • 2♂; ibid; 15 May 2013; 1,8-cineole; EJASC 
40.025–40.026. • 4♂; ibid; 16 May 2013; methyl salic-
ylate; EJASC 40.049–40.052. • 1♂; ibid; 12 Dec. 2013; 
methyl salicylate; EJASC 40.110. • 1♂; Ibid; 14 Dec. 
2013; methyl salicylate; EJASC 40.127. • 1♂; ibid; 14 
Dec. 2013; 1,8-cineole; EJASC 40.128. • 1♂; ibid; 14 
Dec. 2013; Vanillin; EJASC 40.129. • 2♂; ibid; 6 Sep. 
2014; 1,8-cineole; EJASC 40.071–80.072. • 1♂; ibid; 4 
Sep. 2014; 1,8-cineole; EJASC 42.005. • 1♂; ibid; 4 Sep. 
2014; methyl cinnamate; EJASC 42.006. • 2♂; ibid; 7 
Sep. 2014; 1,8-cineole; EJASC 42.021–42.022–42.023. • 
1♂; ibid; 5 Sep. 2014; 1,8-cineole; EJASC 42.004.

As a partial result of the survey made over the 
course of 20 months of collections of euglossines in the 
São Vicente Range, in the Santo Antônio do Leverger 
municipality, a total of 295 E. imperialis males were cat-
alogued, of which 171 males (57.97%) were attracted to 
methyl salicylate, and 124 males (42,03%) to 1,8-cineole.

Considering all the E. imperialis males deposited 
in the UNEMAT Bee Collection, a total of 777 males 
were obtained from 10 municipalities of Mato Grosso, 
all of them catalogued in the Amazon–Paraguay drain-
age divide (Figs 1–4).

The majority of the males were attracted to methyl 
sali cylate (455♂; 58.48%) and to 1,8-cineole (307♂; 
39.51%). Other chemicals, like vanillin (3♂), eugenol 
(6♂), methyl cinnamate (3♂), benzyl acetate (1♂), and 
ben zyl benzoate (2♂) attracted only 15 males (1,93%) of 
the species in the 10 study areas surveyed (Table 1).

The data presented here are relative to the 777 male 
specimens of E. imperialis collected by our team in 10 
municipalities: Apiacás (N = 2♂), Novo Mundo (N = 
43♂), Cotriguaçu (N = 100♂), Ribeirão Cascalheira (N 
= 1♂), Reserva do Cabaçal (N = 208♂), Pontes e Lac-
erda (N = 3♂), Chapada dos Guimarães (Chapada dos 
Guimarães National Park) (N = 57♂), Porto Estrela 
(Serra das Araras Ecological Station) (N = 61♂), Santo 
Antônio do Leverger (São Vicente Range) (N = 295♂), 
and Cáceres (N = 7♂). All occurrence data of E. imperia-
lis in the Amazon rainforest, Amazon to Cerrado tran-
sition zones, Cerrado, and Pantanal of Mato Grosso are 
shown in Table 1; these occurrence points are all within 
the Amazon–Paraguay drainage divide (Figs 1–4).

Identification
Theodore D.A. Cockerell described E. imperialis based 
on four females from Rio Trinidad, Panama as rich green 



Schorn de Souza and Anjos-Silva | Euglossa imperialis in the Amazon–Paraguay basins 249

and largely uniform in their coloration, yet appearing 
brilliant purple when seen in direct light. The broad hind 
margin of the first segment of the intense purple abdo-
men is the other feature in his original descriptions for 
the species (type: USNM 24882, March 16–23, 1912) 
(Cockerell 1922: 6). Extremely elongated mouthparts, 
which extend far beyond the apex of abdomen, were 
another feature he later added for the species (Cockerell 
1917: 144).

The 777 males were identified based on the origi-
nal descriptions and the illustrated keys by Rebêlo and 
Moure (1995). Comparisons were also made with speci-
mens housed in the EJASC (LABEVE). The last revision 
made by Faria Junior and Melo (2007) was used to check 
the status of the species and the geographic distribution 
records.

The rich green coloration of the bees collected in the 
Amazon–Paraguay basins do not differ from that origi-
nally described for the females (Fig. 4), but there are no 
brilliant purple highlights on the abdomen as indicated 
by Cockerell (1922).

One should note the evident colour variation in the 
teguments when comparing the populations from Mato 
Grosso and Mato Grosso do Sul, varying from the dark 
green metallic coloration on the face and body of the 
males from the Amazon–Paraguay divide (Fig. 4) (e.g., 
Anjos-Silva 2006b; Anjos-Silva 2011; Figueiredo et al. 
2015; this study), to the intense metallic blue with some 
green highlights observed in the populations of the Mato 
Grosso do Sul Cerrado (Henrique et al. 2018: 1062, figs 
1, 4).

Discussion
After the publication by Henrique et al. (2018) in which 
they record 34 males of E. imperialis in two Cerrado 
fragments in Nova Alvorada do Sul municipality, Mato 

Grosso do Sul, Brazil, we decided to review the liter-
ature and publish the data produced by our laboratory 
in recent years, with the aim of eliminating the biogeo-
graphical gaps for the species in the Amazon–Paraguay 
drainage divide.

With vast geographical distribution throughout the 
Neotropics, E. imperialis has been recorded from south-
ern Mexico, and possibly Jamaica (Roubik 2004), to the 
Amazon forest and Cerrado domains in mid-west Bra-
zil, the fragmented areas of the Cerrado, and the Atlan-
tic forest in southern Brazil (Rebêlo and Moure 1995; 
Oliveira and Campos 1996; Rebêlo and Garófalo 1997; 
Silva and Rebêlo 1999; Roubik 2004; Anjos-Silva 2006a, 
2006b, 2011; Moure et al. 2012; Figueiredo et al. 2015; 
McCravy et al. 2016; Antonini et al. 2017; Tosta et al. 
2017; Cândido et al. 2018; Coswosk et al. 2018; Henrique 
et al. 2018; Machado et al. 2018; Padrón et al. 2018).

Males from Central America, the Amazon basin, and 
Atlantic forest regions were examined by Faria Junior 
and Melo (2007), but no differences in the morphological 
features were found between populations.

Rebêlo and Moure (1995) suggested that the absence 
of this species in Central Brazil is an artefact due to the 
lack of collections. According to Rebêlo (2001), the pen-
etration of E. imperialis into southern South America 
might be related to introgression into the tropical forest 
along the Atlantic coast, or an old continuity through the 
northern portion of the Brazilian Planalto Central.

Although Brito et al. (2017) suggested that this spe-
cies is highly associated with forest habitats, it is known 
to occur in areas within the Cerrado domain (Rebêlo and 
Moure 1995; Rebêlo and Garófalo 1997; Nemésio and 
Faria Junior 2004; Henrique et al. 2018), and it is fre-
quently reported in gallery forests (Anjos-Silva 2006a; 
Silveira et al. 2015), which may act as biodiversity cor-
ridors (Moura and Schlindwein 2009).

The study area for our surveys is in the municipality 

Table 1. Study areas surveyed in 10 municipalities of Mato Grosso state in central-western Brazil. Occurrence points of Euglossa imperialis 
Cockerell, 1922 in the Amazon–Paraguay drainage divide, with chemicals used as baits and the list of specimens collected during the 
last 16 years (2002–2018), all of them housed in the UNEMAT Bee Collection (EJASC). Effort refers to active working day collections using 
entomological net from 8 a.m. to 4 p.m. or refers to the 2 L bottle trap used in orchid bee baiting programs in the basins since 2002.

Study area† Effort Latitude (°S) Longitude (°W)
Pure chemical substances used as baits

Total
BA‡ BB‡ CN‡ EG‡ MC‡ MS‡ VN‡

1 5 09.0493 057.8892 0 2 0 0 0 0 2

2 18 09.4669 055.8428 0 0 15 1 1 25 1 43

3 10 09.8197 058.2587 1 0 10 0 1 88 0 100

4 5 12.8624 052.0847 0 0 1 0 0 0 0 1

5 12 15.1131 058.3277 0 0 87 0 1 119 1 208

6 6 15.2334 059.3285 0 0 3 0 0 0 0 3

7 24 15.4088 055.8322 0 0 35 0 0 21 1 57

8 7 15.4527 057.1013 0 0 30 0 0 31 0 61

9 60 15.8226 055.4184 0 0 124 0 0 171 0 295

10 12 16.0223 057.6656 0 0 2 5 0 0 0 7

Total 159 1 2 307 6 3 455 3 777

†Study area: 1 = Apiacás, 2 = Novo Mundo, 3 = Cotriguaçu, 4 = Ribeirão Cascalheira, 5 = Reserva do Cabaçal, 6 = Pontes e Lacerda, 7 = 
Chapada dos Guimarães, 8 = Porto Estrela, 9 = Santo Antônio do Leverger, 10 = Cáceres.
‡ Chemical substances: BA = benzyl acetate, BB = benzyl benzoate, CN = 1,8-cineole, EG = eugenol, MC = methyl cinnamate, MS = methyl 
salicylate, VN = vanillin.
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of Santo Antônio do Leverger, in the São Vicente Range, 
and inserted in a gallery forest located precisely between 
the Paraguay and the Araguaia basins and approximately 
27 km from the flood plains of the Cuiabá river, where 
the Cerrado domains is the dominant landscape.

The abundance of E. imperialis males in the area 
surveyed from 2016 to 2018 in São Vicente Range (N = 
295♂) was notably higher when compared to other site 
collections studied over the last 16 years (2002–2018) in 
Mato Grosso, varying from just a single male catalogued 
in the Xingu basin (Oliveira-Junior et al. 2015) to 208 
males collected near the Monte Cristo waterfall in the 
Reserva do Cabaçal municipality, near Bolivia.

Both in the printed version (Moure et al. 2007) and 
in the online version (Moure et al. 2012), Moure et al. 
did not record E. imperialis from Mato Grosso. Only 
two records, one from Xingu basin (Oliveira-Junior et al. 
2015) and the other from the Tapajós river (Figueiredo et 
al. 2015), were cited by Henrique et al. (2018).

The single male captured in the transition zones 
between the Amazon and Cerrado areas in Ribeirão Cas-
calheira (Oliveira-Junior et al. 2015) could lead to misin-
terpretation and to the conclusion that E. imperialis is a 
rare species in the Cerrado domain or even in the transi-
tion zones in the basins.

For the first time, we document E. imperialis from 
the Pantanal wetland areas, which are inundated by the 
Cuiabá river, a tributary of the Paraguay river, in the Pan-
tanal of Cáceres, and in the Periquitos bay, in the urban 
area. The occurrence point of E. imperialis in the Cer-
rado of Nova Alvorada do Sul is roughly 100 km from 
Campo Grande, the capital of Mato Grosso do Sul, only 
150 km from Paraná state, and approximately 700 km 
from Pantanal of Cáceres to the north.

In addition to including the previous records of 
this species in Mato Grosso, the Tapajós river basin 
(Figueiredo et al. 2015), and Xingu (Oliveira-Junior et al. 
2015) cited by Henrique et al. (2018), our paper adds eight 
new records from the Amazon forest, Amazon to Cerrado 
transitions, Cerrado, and Pantanal of Mato Grosso. Our 
collections (this study) add a series of males collected 
in Apiacás, Cotriguaçu, Pontes e Lacerda, Reserva do 
Cabaçal, Cáceres, Porto Estrela, Santo Antônio do Lev-
erger, Chapada dos Guimarães, all of them obtained in 
the Amazon–Paraguay drainage divide.

Ramirez et al. (2010) observed recurrent range splits 
connecting the Amazon and the Paraguayan Corridor, 
the Amazon and the Atlantic Forest, and the Amazon and 
the Andes. The Amazon region has the highest species 
diversity (68 species), and the Paraguayan Corridor the 
lowest (17 species). Euglossa imperialis has recently been 
sampled along latitudinal gradients of tropical, evergreen 
forests in central Bolivia at Vila Tunari (18°57′59″S, 
065°24′44″W), Sacta (17°06′03″S, 064°47′02″W), and 
Buena Vista (17°30′49″S, 063°38′16″W) (Abrahamczyk 
et al. 2012). Curiously, this species has not been recorded 
in the dry forests of the mid-south of Mato Grosso state, 
Brazil (Água Milagrosa sinkhole and Jacobina Farm; 

Anjos-Silva 2006) and in central Bolivia (Santa Cruz 
and Rio Seco; Abrahamczyk et al. 2012), which possibly 
indicates a preference for humid rather than dry habitats. 
However, with the addition of the new record for Bolivia 
(Abrahamczyk et al. 2012) and new and old records pre-
sented here, it is possible that the species uses gallery 
forests from the Amazon to the Cerrado to reach the 
Atlantic forest domains (see Ab’Sáber 1971), as previ-
ously document for Eulaema cingulata (Fabricius, 1804) 
(Anjos-Silva 2006a, 2006b, 2007) and Euglossa cognata 
Moure, 1970 (Anjos-Silva 2008). In this scenario, the 
male populations of E. imperialis possibly use the Panta-
nal wetland and the gallery forest as ecological corridors 
from the central Bolivian Amazon domain to reach the 
southeast and the Atlantic forest in Brazil (Rebêlo and 
Garófalo 1991, 1997; Rebêlo 2001; Ramirez et al. 2010; 
Mateus et al. 2015).
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