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Abstract Associations between bees and termites are

documented infrequently, but records are available for bee

species ranging in behavior from solitary to highly eusocial.

The subtribe Meliponina (stingless bees) is the most com-

mon bee group reported in termite nests, and, for some

species, the occupancy of termite nests may be obligatory.

The records of solitary bees nesting within termite nests

include species of the tribes Emphorini, Centridini, Mega-

chilini, and Paracolletini. Most of these bees can probably

nest in other substrates, and their relationships with termite

nests are presumably opportunistic. This study provides a

review of published records of bees as guests in termite nests,

and also describes the aggregation of nests of Gaesochira

obscura within one nest of Anoplotermes banksi in Brazilian

Amazonia. One termite nest contained at least ten nest

entrances of G. obscura, with burrows 4–6 mm in diameter

and about 10 cm long. Each burrow ended in brood cells in

different stages of food provisioning and larval develop-

ment. As commonly reported for other associations of this

nature, there was no connection between the tunnels of bees

and those of termites. This record adds important data on the

biology of A. banksi. Because this is a single record, it is

impossible to classify G. obscura either as a termitophile or

termitariophile; this species may be opportunistic in relation

to nesting substrate.
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Introduction

A great number of animals can be found in an association

with social insect nests. These animals range from obliga-

tory symbionts to occasional occupants. According to the

host group, these animals can be classified as sphecophiles

(when the hosts are wasps), myrmecophiles (ants), mellito-

philes (bees) or termitophiles (termites) (Wilson, 1971).

Furthermore, other classifications are available according to

the nature of the association, i.e., parasitism, commensalism

or symbiosis (for a detailed discussion, see Kistner, 1979,

1982 and Wilson, 1971).

Many classifications have been proposed according to

the nature of the association between termitophiles and

termites. However, most of these classifications are con-

troversial or not considered as useful (Grassé, 1986). The

term termitophile has been used, basically, in two different

ways (Kistner, 1969): (1) termitophiles sensu lato, for ani-

mals other than termites that live inside the nest of termites

(e.g., Silvestri, 1903); and (2) termitophiles sensu stricto,

used for animals, other than termites, that have obligatory

relationships to the termite society, spending at least part of

their life cycle within the termite colony (e.g., Wilson,

1971). The term termitariophile can be used for facultative

occupants of termite nests (Araujo, 1970; Berg, 1900), or

for those animals that use the termitarium only as a shelter,

and do not interact with their hosts (Constantino and Acioli,
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2006). The latter is equivalent to the term ‘‘alloicoxenus

termitophiles’’ of Silvestri (1903).

Grassé (1986) emphasized the lack of knowledge on the

interactions among termites and their guests. Grassé rec-

ommended a systematic classification, instead of attempting

to group these guests by biological function. Here we review

the data on bees nesting within termite nests, and discuss

the nature of the relationships (facultative vs. obligatory).

Additionally, we describe the first record of a eucerine bee

using a termite nest as substrate. An aggregation of nests of

Gaesochira obscura (Smith, 1879) is reported within the

nest of Anoplotermes banksi Emerson, 1925 (Termitidae,

Apicotermitinae) from the Amazonia, Rondônia, Brazil.

Table 1 lists all bee species known to nest in termite nests,

and literature references for these associations. The classi-

fication of bees adopted here follows Melo and Gonçalves

(2005). All bees are considered under a single family,

Apidae, and the families of Michener’s classifications (2000)

are treated as subfamilies (e.g., Megachilidae, in the classi-

fication of Michener, is treated here as Megachilinae).

Corbiculate bees (Apinae, Apini)

Ratnieks et al. (1991), in observing 30 nests of Apis mellifera

in Central America, found six of them within arboreal nests

of a species of the genus Nasutitermes Dudley, 1890. Apis

mellifera is a very opportunistic bee, which nests in a wide

variety of sites and situations. Bumble bees are primitively

eusocial and normally nest inside empty burrows and cavi-

ties under bunch grass; the use of abandoned termite nests by

these bees was mentioned by Silveira et al. (2002).

Stingless bees, with a few exceptions, have aerial nests.

Their association with termitaria is very common; particular

examples are species of Partamona Schwarz, 1939, fre-

quently associated with cavities in termite nests. Camargo

and Pedro (2003) listed 19 species of this genus nesting

within termite nests, and 13 of these are known for nesting

only in termite nests. The other six can also be found in ant

and bird nests, tree trunks, and buildings crevices. Barreto

and Castro (2007) found a spatial aggregated pattern of

Partamona nests in an area of the state of Bahia, Brazil. This

pattern is related to the spatial aggregated pattern of their

nesting substrates, the nests of Constrictotermes cypher-

gaster (Silvestri, 1901) (Termitidae, Nasutitermitinae), as

well as the behavior of parakeets that open cavities in the

termite nest, thus allowing space for bee occupation.

Records are also available for other stingless bee genera.

Many species of Trigona Jurine, 1807 are also reported to live

in termite nests, usually those of Nasutitermes and Corniter-

mes Wasmann, 1897 (Camargo, 1970; Camargo and Posey,

1990; Kerr et al., 1967; Lenko, 1971; Posey and Camargo,

1985; Roubik, 1979; Roubik, 1983; Schwarz, 1948; Silvestri,

1903); but apparently, none of these species of Trigona

are obligatory guests of termites. The only two species of

Aparatrigona Moure, 1951 were reported to necessarily build

their nests in termitaria: A. isopterophila, with no information

about the termite hosts, and A. impunctata, reported in nests of

Nasutitermes similis, N. costalis, and another unidentified

species of termite (Camargo and Moure, 1994). The bee

Scaura latitarsis was also reported as a guest of Nasutitermes

nest (Camargo, 1984). Associations of African stingless bees

with termites are also known: Plebeina hildebrandti (Eardley,

2004; Smith, 1854) and species of Meliponula (Meliplebeia)

and M. (Axestotrigona) (Michener, 2007).

Contrasting with other corbiculate bees, the orchid bees

(Euglossina) are solitary and sometimes communal. There

are records of three species of Euglossina nesting in termite

nests: Eufriesea laniventris, Eufriesea surinamensis and

Euglossa intersecta. Eufriesea laniventris was found in a

nest of Nasutitermes guayanae Holmgren, 1910 in Guyana

(Kimsey, 1982), but there are also records of the occupancy

of ant nests by this bee. Eufriesea surinamensis was recor-

ded occupying abandoned termite nests previously occupied

by Centris trigonoides Lepeletier, 1841 (Centridini, see

below) and Monobia nigripennis Saussure, 1875 (Vespidae)

(Kimsey, 1982). Two nests of Euglossa intersecta were

recorded in termite nests on the side of a dead tree in Peru.

One of the nests had four females, larvae, and pupae; the

second nest was in the initial phase of construction, and

there was only one female (Dodson, 1966).

Centris and its cleptoparasites (Apinae, Centridini

and Ericrocidini)

Among noncorbiculate apines, Centris is the group most

commonly reported in association with termites. Silvestri

(1903) registered a Centris, identified by him as C. (Mela-

centris) thoracica, in epigeal (above-ground) nests of

Armitermes euamignathus (Termitidae, Syntermitinae) and in

arboreal nests of Constrictotermes cyphergaster (Termitidae,

Nasutitermitinae). Centris (Trachina) longimana is another

species recorded in association with termite nests, despite the

lack of identification of the termite species (Roubik, 1983).

Other records for Centris are restricted to the subgenus

Ptilotopus. Gaglianone (2001) reported nests of C. scopipes

in active epigeal mounds of the termite Procornitermes

araujoi (Termitidae, Syntermitinae). Although some active

termites were seen in galleries near the bee nests, the tunnels

of the bee and the termite were isolated from each other,

probably without contact between them. The species

C. sponsa (Laroca et al., 1993) and C. derasa (Bennet, 1964;

Vesey-Fitzgerald, 1939) were found nesting in the arboreal

nests of Microcerotermes spp. (Termitidae, Termitinae).

Bennet (1964) found more than one nest of C. derasa in the

142 T. F. Carrijo et al.

123



Table 1 Records of bees nesting within termite nests

Bee species Termite species Reference

APINAE

APINI, APINA

Apis mellifera Linnaeus, 1758 Nasutitermes sp. Ratnieks et al. (1991)

APINI, BOMBINA

Bombus spp. Unknown Silveira et al. (2002)

APINI, EUGLOSSINA

Eufriesea surinamensis (Linnaeus, 1758) Unknown Kimsey (1982)

Ef. Laniventris (Ducke, 1902)a Nasutitermes guayanae (Holmgren, 1910) Kimsey (1982)

Euglossa intersecta Latreille, 1838 Unknown Dodson (1966)

APINI, MELIPONINA

Aparatrigona isopterophila (Schwarz, 1934) Unknown Camargo and Moure (1994)

A. impunctata (Ducke, 1916) Nasutitermes similis, Emerson, 1935;

Nasutitermes costalis (Holmgren, 1910)

Camargo and Moure (1994)

Meliponula (Meliplebeia) spp. Unknown Michener (2007)

M. (Axestotrigona) spp. Unknown Michener (2007)

Partamona nhambiquara Pedro and Camargo, 2003 Unknown Camargo and Pedro (2003)

P. batesi Pedro and Camargo, 2003 Nasutitermes sp. Camargo and Pedro (2003)

P. vicina Camargo, 1980 Unknown Camargo and Pedro (2003)

P. mourei Camargo, 1980 Amitermes excellens Silvestri, 1923 Camargo and Pedro (2003)

P. pearsoni (Schwarz, 1938) Nasutitermes peruanos (Holmgren, 1910);

Amitermes excellens Silvestri, 1923

Camargo and Pedro (2003)

P. ferreirai Pedro and Camargo, 2003 Termes hispaniolae (Banks, 1918) Camargo and Pedro (2003)

P. gregaria Pedro and Camargo, 2003 Nasutitermes tatarendae (Holmgren, 1910);

Nasutitermes acangussu Bandeira and Fontes,

1979; Amitermes excellens Silvestri, 1923

Camargo and Pedro (2003)

P. testacea (Klug, 1807)a Syntermes spinosus (Latreille, 1804) Camargo and Pedro (2003)

P. auripennis Pedro and Camargo, 2003a Unknown Camargo and Pedro (2003)

P. combinata Pedro and Camargo, 2003 Nasutitermes kemneri Snyder & Emerson in

Snyder, 1949; Microcerotermes strunki
(Sörensen, 1884); Microcerotermes sp.

Camargo and Pedro (2003)

P. chapadicola Pedro and Camargo, 2003 Unknown Camargo and Pedro (2003)

P. seridoensis Pedro and Camargo, 2003 Unknown Camargo and Pedro (2003)

P. cupira (Smith, 1863) Constrictotermes cyphergaster (Silvestri, 1901) Camargo and Pedro (2003);

Barreto and Castro (2007)

P. mulata Moure and Camargo, 1980a Unknown Camargo and Pedro (2003)

P. ailyae Camargo, 1980 Syntermes molestus (Burmeister, 1839); Termes
medioculatus Emerson in Snyder, 1949

Camargo and Pedro (2003)

P. criptica Pedro and Camargo, 2003 Unknown Camargo and Pedro (2003)

P. rustica Pedro and Camargo, 2003a Constrictotermes cyphergaster (Silvestri, 1901);

Nasutitermes corniger (Motschulsky, 1855)

Camargo and Pedro (2003);

Barreto and Castro (2007)

P. orizabaensis (Strand, 1919)a Unknown Camargo and Pedro (2003)

P. peckolti (Friese, 1901)a Unknown Camargo and Pedro (2003)

Plebeina hildebrandti (Friese, 1900) Unknown Smith (1854); Eardley (2004)

Scaura latitarsis (Friese, 1900) Nasutitermes sp.; Nasutitermes rippertii
(Rambur, 1842)

Camargo (1984); Silvestri

(1903)

Trigona cilipes (Fabricius, 1804)a Nasutitermes sp. Kerr et al. (1967); Roubik

(1979); Wille and Michener

(1973)

T. chanchamayoensis Schwarz, 1948 Nasutitermes brevioculatus (Holmgren, 1910) Schwarz (1948)

T. ferricauda Cockerell, 1917 Nasutitermes corniger (Motschulsky, 1855) Roubik (1983)
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termite nest, with many abandoned cells. Ramos et al.

(2007) described one nest of C. maranhensis in a nest of

Amitermes amifer (Termitidae, Termitinae).

Although it is premature to claim an obligatory associ-

ation of these species, the records clearly point to the use of

termite nests as substrate for Centris (Ptilotopus). This

tendency is repeated by the available records of cleptopar-

asitic bees associated with Ptilotopus: Acanthopus excellens

Schrottky, 1902 (Gaglianone, 2001; Laroca et al., 1993;

Pickel, 1928), and A. palmatus (Olivier, 1789) (Bennet,

1964; Rozen, 1969) which emerged from Centris nests

within termite nests.

Gaesochira (Apinae, Eucerini)

Eucerini is a worldwide bee tribe (although absent in Oce-

ania) with 33 genera and approximately 750 species

(Michener, 2007). Its nesting biology and detailed

descriptions of larvae have been studied for at least nine

taxa, genus or subgenus (i.e., Michelette et al., 2000; Rozen,

1965, 1991; Rozen and Ayala, 1987). The nests are usually

excavated in the ground. The main burrow is more or less

vertical with lateral burrows each ending in a cell; the cells

are vertical, elongate, and lined with a wax-like material

(Rozen, 1991; Michener, 2007). The eucerine genus Gaes-

ochira has only one described species, G. obscura, known

from Colombia and Brazil (states of Amazonas, Pará and

Rondônia). Its biology has been heretofore unknown.

Nests of A. banksi were studied during an expedition on 10

September 2010, to the banks of Madeira River, municipality

of Porto Velho, state of Rondônia, Brazil. The expedition was

coordinated by PROBIOTA Consultoria Ambiental during

Wildlife Conservation Program/Entomological Monitoring

Subprogram of Santo Antônio Energia. Santo Antônio En-

ergia is the concessionaire responsible for build and operating

Santo Antônio Hydroelectric Power Plant in Madeira River,

as well as implementing its Environmental Programs.

Anoplotermes banksi builds arboreal nests and occurs in

Amazonian rain forests from French Guiana (Emerson,

Table 1 continued

Bee species Termite species Reference

T. fuscipennis Friese 1900 Nasutitermes ephratae (Rambur, 1842);

Nasutitermes brevioculatus (Holmgren, 1910)

Roubik (1983)

T. guianae Cockerell, 1910 Unknown Wille and Michener (1973)

T. pallens (Fabricius, 1798) Nasutitermes sp.; Nasutitermes rippertii
(Rambur, 1842)

Roubik (1983), Silvestri (1903)

T. recursa Smith, 1863 Cornitermes bequaerti Emerson, 1952 Camargo (1970); Camargo and

Posey (1990); Lenko (1971);

Posey and Camargo (1985)

CENTRIDINI

Centris (Melacentris) thoracica Lepeletier, 1841b Unknown Silvestri (1903)

C. (Ptilotopus) sponsa Smith, 1854 Microcerotermes bouvieri (Desneux, 1904) Pickel (1928)

C. (P.) derasa Lepeletier, 1841 Microcerotermes sp. Vesey-Fitzgerald (1939);

Bennet (1964); Callan (1977)

C. (P.) scopipes Friese, 1899 Procornitermes araujoi Emerson, 1952 Gaglianone (2001)

C. (P.) maranhensis Ducke, 1910 Amitermes amifer Silvestri, 1901 Ramos et al. (2007)

C. (Trachina) longimana Fabricius, 1804 Unknown Roubik (1983)

EMPHORINI

Ancylosceles sp.c Cornitermes cumulans (Kollar in Pohl, 1832) Costa et al. (2009)

EUCERINI

Gaesochira obscura Anoplotermes banksi Emerson, 1925 This study

COLLETINAE

Leioproctus (Leioproctus) nigrofulvus Cockerell,

1914

Coptotermes lacteus (Froggatt, 1898) Maynard and Rao (2010)

MEGACHILINAE

Megachile (Callomegachile) pluto Smith, 1860 Microcerotermes amboinensis Kemner, 1931 Messer (1984)

a Can be found in substrates other than termite nests
b Possibly incorrect identification
c No information about the bee identification
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1925; Bourguignon et al., 2009) to the Brazilian state of

Rondônia. It feeds on humus (Bourguignon et al., 2009) and,

according to Martius and Ribeiro (1996), the nest density of

A. banksi can reach 18 nests/ha (15% of all epigeal termite

nests) in some localities of Amazonia. Along Madeira River

banks, at Rondônia, the nest density of this species is also

very high (Carrijo, pers. obs.). The nests of this termite are

dark gray or brown and are made from feces, fine mineral

soil (Martius and Ribeiro, 1996), and probably some wood

pieces. The nest is very solid and hard, with the inner walls

dark, probably composed of more feces then the lighter

outer walls.

The nest of A. banksi associated with G. obscura

was found at the geographic coordinates 9�1001600S,

64�3700500W. The termite nest (Fig. 1) was 20 cm wide and

30 cm long, was 20 cm above the soil level, at the base of a

tree trunk of 1.3 m in diameter. At least ten entrances of the

nests of G. obscura were visible, apparently randomly

positioned on the surface of the termite nest (Figs. 1, 2). The

entrances were circular, 6–7 mm in diameter (Fig. 3). The

burrows, also circular, were 4–6 mm in diameter, and

extended downward as much as 10 cm from the entrance;

although most were 5–7 cm long. A linear series of vertical

cells extended downward from each tunnel; the longest such

series consisted of seven cells (Figs. 4, 5).

The nests of Centris (Ptilotopus) are very similar to that

described here for Gaesochira. As described by Corville

et al. (1983), ‘‘Burrows enter the walls of the termite nest

horizontally, but after a short distance they descend verti-

cally, approximately parallel to the outer surface of the

carton. Cells are stacked on top of each other in the vertical

section’’.

The nests of G. obscura were in different stages of

development and many adults were found inside the termite

nest, making difficult to infer if they were recently emerged

or were just cooperating to build the nests and laying eggs.

The cells had 5–7 mm in diameter and 7–10 mm in length,

with a shiny inner surface (Figs. 4, 5). The cells were full to

the middle, or few after the middle, with a soft dark yellow

pollen mass provision (Figs. 5, 6c). There were no con-

nections between the cells and burrows of the bees, and the

galleries of the termites, suggesting a lack of interaction

between host and guest species (Fig. 6).

With this first encounter of G. obscura in an Anoplo-

termes nest, it is impossible to classify the associated bee

either as a termitophile or termitariophile. It is plausible

that G. obscura is opportunistic in relation to the nesting

substrate, which would make it a termitariophile. It is

particularly interesting that, despite the high density of

nests, A. banksi infrequently has guest animals associated

with its nests, if compared to other termite species that build

epigial or arboreal nests (Carrijo, unpubl. data). Anoplo-

termes is a soldierless genus and the guest bee is probably

not looking for defense of the termite individuals (but see

discussion below, in overview section), but the nest of

this species is quite hard, and could give protection to the

bees.

Gaesochira has an unusual morphology among the

Eucerini, due to the flattened clypeus and extremely long

tibial spurs. Other feature, the elongate scutellum, is indic-

ative of a possible relationship with Platysvastra Moure,

1967 and Florilegus (Floriraptor) Moure and Michener,

1965 (Moure, 1967; Michener, 2007); unfortunately, no

comprehensive phylogenetic study for Eucerini is available,

and the phylogeny of Apinae (Cardinal et al., 2010) does not

include the genera cited above. Without any observation of

nest building, it is impossible to link the anatomical struc-

tures of Gaesochira to the kind of substrate. The basitibial

and pygidial plates are not developed enough in comparison

to other eucerines to infer a direct adaptation to a hard sub-

strate such as the Anoplotermes nest. We speculate that the

long tibial spurs might in some way assist in locomotion in

tunnels.

The larva of G. obscura conforms well to the description

of Eucerini larvae presented by Rozen (1965), which have

very uniform larval morphology (i.e., Rozen, 1991): labrum

extremely broad, bearing a pair of low tubercles, mandibles

apically bifid, and tenth abdominal segment small, trian-

gular in lateral view and apically pointed.

Leioproctus (Colletinae, Paracolletini)

Maynard and Rao (2010) reported an association between

the solitary Leioproctus (Leioproctus) nigrofulvus and the

epigeal nest of Coptotermes lacteus in Australia. The

authors speculate that L. (L.) nigrofulvus should be an

obligatory commensal, since there were available nests of

other termite species (Nasutitermes sp.), but the bee was not

using them to nest. The authors also speculate that the bee

was probably using the termite nest for protection and

access to thermostable sites. In contrast, the termite does not

appear to be either positively or negatively affected by the

presence of the bee.

Megachile (Megachilinae, Megachilini)

In Indonesia, nests of Megachile (Callomegachile) pluto,

the largest known bee, were found in inhabited Microce-

rotermes amboinensis nests, despite the abundance of

potential nesting sites. This bee appears to be rare and not

found in any other substrate beyond that nest. This associ-

ation is not yet understood, and Messer (1984) speculated

that it may be related to microclimate or protection from

predators and parasites.
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Overview of bee-termite associations

An association between a bee and a nest of Apicotermitinae

is provided here for the first time. The Apicotermitinae from

the Neotropics are all soldierless termites with poorly known

biology (Constantino, 2005; Eggleton, 2000); A. banksi is no

exception. Despite the lack of soldiers, this species is not

defenseless; the workers of A. banksi can be aggressive and

also defecate in response to threat (Sobotnı́k et al., 2010;

Carrijo and Santos, pers. obs.). Also, the arboreal nests of this

species are built of a relatively hard soil. Similarly, the

pantropical termitine genus Microcerotermes can build a

very hard carton nest (Constantino, 1999; Roisin and

Pasteels, 2000). Microcerotermes have proportionally fewer

soldiers and the hardness of the nest may also be the reason

why some bees search for the nests of this termite.

Because of the diversity of other animals that uses their

nests as guests, some termite species are considered as

keystone species (Redford, 1984). Many species of the

subfamily Syntermitinae build epigeal nests of soil, and these

nests host a great variety of guest animals (Costa et al., 2009;

Costa and Vanin, 2010). However, in comparison to nests of

Nasutitermitinae, the nests of Syntermitinae have fewer bee

species. Most bee species are associated with termites of the

genus Nasutitermes (Fig. 7), the most speciose genus in the

Neotropics (Constantino, 1999). Nasutitermes species nor-

mally build soft carton nests, and soldiers of these species

have reduced mandibles (Constantino, 1999). Despite this,

the defense of soldiers of Nasutitermitinae is one of the most

ecologically successful among termites (Higashi and Abe,

1997); they have a frontal gland associated with a frontal tube

(nasus) and a small frontal pore in the tip of the nasus, which

is used as a weapon to project a sticky chemical secretion that

is irritating and toxic to arthropod predators (Deligne et al.,

1981; Prestwich, 1984). The successfully armed soldiers and

relative abundance of Nasutitermes may be the reason that it

is an attractive host for bees (Fig. 7).

Bees that nest on soil must often deal with the serious

problem of excessive humidity (Michener, 2007), especially

in the tropics. Nesting in cavities such as in rotten wood or

in the nests of social insects may allow them to avoid the

problem of too much of moisture. This may explain the

habit of nesting in termite nests. Another benefit might be

the protection system offered by the termites, especially in

the cases of Nasutitermes. Thus, the relationship between

these organisms can be seen as an opportunity for the bee,

and not harmful for termites.

The primary costs of bee nests for termites may be the use

of space. Corville et al. (1983) remarked that after the new

adults of Centris emerge from the termite nest, the termites

incorporate the old bee cells into their nest. This suggests

that the bee does not negatively influence the termite colony

and probably is commensal, without any important disad-

vantage for the hosts. Most species associated with termites

are eusocial bees, and the space cost for the host species is

probably higher, at least in terms of the space that is used by

a whole colony of stingless bees. Despite this, most species

of Meliponina reported as termitariophiles or termitophiles

are known to be very aggressive and may help defend the

termite colony from possible aggressors or predators; some

of these associations may, therefore, be true mutualisms.

Acknowledgments We are very grateful to PROBIOTA Consultoria
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gênero Partamona Schwarz, 1939 (Hymenoptera, Apidae, Api-

nae) - bionomia e biogeografia. Rev. Bras. Entomol. 47: 311–372

Camargo J.M.F. and Posey D.A. 1990. O conhecimento dos Kayapó
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de cupins (Insecta: Isoptera) que ocorrem no Brasil. Pap. Avulsos
Zool. 40: 387–448

Constantino R. 2005. Padrões de diversidade e endemismo de térmitas
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