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Abstract. The study of relationships between living beings is essential for understanding the functioning of the ecosystem for the 
management and conservation of biota, especially in rich and threatened biomes such as the Brazilian Cerrado. Therefore, this study aims 
to report the occupation of abandoned social wasp's nests by termites in this biome. In this study, the occupation of two abandoned nests 
of Synoeca surinama (L.) by the termite Nasutitermes obscurus (Holmgren), recorded by chance, in April 2023 in a gallery forest with the same 
vegetation type of the Cerrado, located in the Grande Sertão Veredas National Park in southeastern Brazil. Both social wasp nests had their 
cells occupied by termites, which may have been used as a satellite nest for N. obscurus. This is the first record of a termite species occupying 
a social wasp's nests; however, further studies are needed to better elucidate this relationship.
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The Cerrado occupies an area of more than 2 million square kilometers, which is 
approximately 24% of the Brazilian territory (Brasil 2023), being considered a global 
biodiversity hotspot (Myers et al. 2000). However, it is one of the most threatened biomes 
because of anthropogenic activities, mainly by land use (ratter et al. 1997; KlinK & Machado 
2005; sano et al. 2008; Grandinete & noll 2013), which reduced it to less than half of its 
original area (MapBioMas 2021). Additionally, there is the fact that only 8.3% of its area is 
inserted in Conservation Units (santos & chereM 2023), a scenario that puts biodiversity at 
risk. 

Termites are abundant insects in the Cerrado and play several ecological roles, such as 
nutrient cycling and soil aeration, and are even considered as ecosystem engineer species 
(lavelle et al. 1997; constantino 2005). Social wasps are another relevant taxon of social 
insects for the Cerrado due to its significant number (souza et al. 2020; vicente et al. 2020), 
which perform important ecological functions, such as pollination, predation (Mello et al. 
2011; Jacques et al. 2018), and interactions with other animals (souza et al. 2017; Francisco et 
al. 2022; Jacques et al. 2022a, 2022b; souza et al. 2022a, 2022b).

The nests of social wasps (Vespidae: Polystinae) are commonly constructed by mixing 
insect saliva with cellulose obtained by scraping wood (Jeanne 1975; Wenzel 1998). They have 
different architectures (richards & richards 1951) and are found in various environments, 
such as human structures, rocks, gullies, and vegetation (oliveira et al. 2017; Milani et 
al. 2020). These nests are highly resistant (soMavilla et al. 2012), therefore they can be 
occupied by other insects seeking shelter or even a place for their own nesting purposes, 
as documented for ants (richards 1978; BouWMa et al. 2007; souza et al. 2022a, 2022b). 
Despite the lack of information on termite occupation, it is known that termite mounds are 
commonly used for nesting social wasps (zucchi et al. 1995; alMeida et al. 2014). Therefore, 
this study aims to report the occupation of social wasp nests by termites in the Brazilian 
Cerrado.

The records occurred at chance in April 2023, with one nest located near Rio Preto and 
another on the banks of Cachoeira do Mato Grande, both in a gallery forest with the typical 
same vegetation type of the Cerrado, within the Grande Sertão Veredas National Park 
(15°11'16.4"S 45°41'00.9"W), in the northern Minas Gerais, Brazil. Photographs were taken 
using a camera (Nikon 60× Optical Zoom Wide) and termite specimens were collected and 
identified by Dr. Reginaldo Constantino (Universidade de Brasilia - UnB). The specimens 
were then deposited in the Isoptera Collection of the Termite Laboratory at UnB, under 
number 11699. The social wasp species was identified by Dr. Orlando Tobias da Silveira 
(Emílio Goeldi Museum, Belém, Pará). The same active nests had been previously recorded 
approximately two months before as part of a social wasp inventory project in the Grande 
Sertão Veredas National Park (to be published). Wasp specimens were collected at the 
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time. 

Two nests of Synoeca surinama (L.) (Vespidae: Polistinae) 
were recorded without presence of wasps at any time 
of development, but both nests were occupied by the 
termite Nasutitermes obscurus (Holmgren) (Termitidae: 
Nasutitermitinae). Nest 1 had the outer envelope ruptured 
and the cells were sealed by termites, forming tunnels 
between them (Figure 1A, B). The outer envelope of Nest 2 
was intact, with an opening at the top of the nest, which was 
sealed by termites using fecal material (Figure 1C). When 
the outer envelope was removed, the sealed cells were 
observed, also with tunnels, similarly to Nest 1 (Figure 1D). 
The presence of reproductive termites, juveniles and eggs 
was not observed in any of the nests, being collected, in both, 
only soldiers and workers. Consumption of cellulosic material 
from wasp nest cells by termites was also not observed.

In termites, polychalism is characterized by communication 
between two or more nests of a colony through aerial or 
underground galleries (noirot & darlinGton 2000). Satellite 
nests can serve as a foraging support and food storage area 
(holt & easey 1985). Polychalism has already been observed for 
species of Nasutitermes (Martius 2001). The nest of S. surinama 

may have been used as a satellite nest for N. obscurus, being 
a behavioral strategy to reduce energy expenditure, since 
using an already built and resilient structure is theoretically 
less costly than establishing a new one. These arboreal 
termites seem to be remarkably adaptable and resilient 
in expanding or adapting their colonies to circumstantial 
changes (thorne & haverty 2000). 

These carton nests are composed of fecal material (partially 
digested wood along with salivary and fecal fluids) and are 
built on the tree trunk or around a branch (liGht 1933; eMerson 
1938; thorne et al. 1996). Similar to the nests of Nasutitermes, 
the nests of Synoeca de Saussure are built directly on tree 
trunks (soMavilla et al. 2012). These nests are produced by 
the mixture of insect saliva with cellulose obtained from 
scraping wood (Jeanne 1975; Wenzel 1998). They are highly 
resistant and protected, as they have an outer envelope 
with a single opening at the top (soMavilla et al. 2012). The 
structure and place of construction of these wasp nests may 
have facilitated the use of it by the termites.

The relationship between social wasps and termites is 
reported in different situations, such as the predation of 
Polybia Lepeletier species on workers and reproductive 

Figure. 1. Nest 1 (A and B) and Nest 2 (C and D) of Synoeca surinama (L.) (Vespidae: Polistinae) occupied by the termite Nasutitermes obscurus 
(Holmgren) (Termitidae: Nasutitermitinae). Source: authors.
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termites, including those of the Nasutitermes genus, which 
can be found in large quantities inside wasp nests (richards & 
richards 1951; GoBBi & Machado 1985; noll et al. 1997; prezoto 
et al. 2005; starr 2017). Wasps have also been reported in 
termite nests (zucchi et al. 1995; alMeida et al. 2014); however, 
in the literature, the only information of termites observed 
in social wasp nests was reported by soMMavilla et al. (2012), 
in which soldier termites were frequenting the interior of the 
nest of Polybia procellosa Ducke along with the wasps, but 
this cohabitation relationship between these insects has not 
been elucidated. 

This is the first record of a termite species occupying a 
social wasp nest. However, further studies are needed to 
better elucidate this relationship since it was not possible to 
state whether the termites invaded a still active nest or just 
occupied an abandoned one. Furthermore, understanding 
these relationships between social wasps and termites is 
relevant as it provides a better understanding of ecosystem 
dynamics and termite ethology. This knowledge can be used 
to establish management and conservation actions for biota, 
especially in globally recognized hotspots that are critically 
threatened by agricultural expansion such as the Brazilian 
Cerrado. 

ACKNOWLEDGMENTS

To IFMG – Campus Bambuí and IFSULDEMINAS – Campus 
Inconfidentes for logistics. To IFMG - Campus Bambuí for the 
translation of this article. To the employees of the Grande 
Sertão Veredas National Park for their collaboration during 
the collection period. To the intern who were members of 
the field team and assisted in data collection. To ICMBio for 
granting the collection licenses. 

REFERENCES

Almeida, SM, SR Andena & EJA Silva, 2014. Diversity of 
the Nests of Social Wasps (Hymenoptera: Vespidae: 
Polistinae) in the Northern Pantanal, Brazil. Sociobiology, 
61: 107-114. DOI: https://doi.org/10.13102/sociobiology.
v61i1.107-114

Bouwma, AM, KJ Howard & RL Jeanne, 2007. Rates of Predation 
by Scouting-and-Recruiting Ants on the Brood of a Swarm-
Founding Wasp in Costa Rica. Biotropica, 39: 719-724. 
DOI: https://doi.org/10.1111/j.1744-7429.2007.00321.x 

Brasil, 2003. Ministério do Meio Ambiente. Instituto Brasileiro 
Chico Mendes de Conservação da Biodiversidade Cerrado. 
Available in: <https://www.gov.br/icmbio/pt-br/assuntos/
biodiversidade/unidade-de-conservacao/unidades-de-
biomas/cerrado>.

Constantino, R, 2005. Padrões de diversidade e endemismo 
de térmitas no bioma Cerrado, pp. 319-333. In: Scariot 
AO, JCS Silva & JM Felfili (Eds.). Biodiversidade, ecologia, 
e conservação do cerrado, Brasília, Ministério do Meio 
Ambiente.

Emerson, AE, 1938. Termite Nests-A Study of the Phylogeny 
of Behavior. Ecological Monographs 8: 247-284. DOI: 
https://doi.org/10.2307/1943251

Francisco, SCC, GC Jacques & LCP Silveira, 2022. Ocorrência 
de Megaselia scalaris Loew (Diptera: Phoridae) em ninhos 
de Mischocyttarus cassununga Von Ihering (Hymenoptera: 
Vespidae: Polistinae). EntomoBrasilis, 15: e995. DOI: 
https://doi.org/10.12741/ebrasilis.v15.e995

Gobbi, N & VLL Machado, 1985. Material capturado e 
utilizado na alimentação de Polybia (Myrapetra) paulista 
Ihering, 1896 (Hymenoptera, Vespidae). Anais da 
Sociedade Entomológica do Brasil, 14: 189-195. DOI:  
https://doi.org/10.37486/0301-8059.v14i2.383 

Grandinete, YC & FB Noll, 2013. Checklist of Social 
(Polistinae) and Solitary (Eumeninae) Wasps from a 

Fragment of Cerrado "Campo Sujo" in the State of Mato 
Grosso do Sul, Brazil. Sociobiology, 60: 101-106. DOI:  
https://doi.org/10.13102/sociobiology.v60i1.101-106

Holt, JA & JF Easey, 1985. Polycalic colonies of some 
mound building termites (Isoptera: Termitidae) in 
Northeastern Australia. Insectes Sociaux, 32: 61-69. DOI:  
https://doi.org/10.1007/bf02233226 

Jacques, GC, SCC Francisco & LCP Silveira, 2022a. First 
record of Elasmus polistis (Hymenoptera: Eulophidae), 
parasitoid of Polistes versicolor (Hymenoptera: Vespidae), 
in Minas Gerais, Brazil. Sociobiology, 69: 1-5. DOI:  
https://doi.org/10.13102/sociobiology.v69i1.7678

Jacques, GC, WD Ferreira, PA Moura, GT Guedes & MM 
Souza, 2022b. Nesting of the keyhole wasp Pachodynerus 
nasidens (Latreille, 1812) (Vespidae, Eumeninae) 
in a nest of a paper wasp (Vespidae, Polistinae). 
Journal of Hymenoptera Research, 93: 125-130. DOI:  
https://doi.org/10.3897/jhr.93.91298

Jacques, GC, TG Pikart, VS Santos, LO Vicente & LCP Silveira, 
2018. Niche overlap and daily activity pattern of social 
wasps (Vespidae: Polistinae) in kale crops. Sociobiology, 
65: 312-319. DOI: https://doi.org/10.13102/sociobiology.
v65i2.2670

Jeanne, RL, 1975. The adaptiveness of social wasps nest 
architecture. The Quarterly Review of Biology, 50: 267-
287.

Klink, CA & RB Machado, 2005. A conservação do Cerrado 
brasileiro. Megadiversidade, 1: 147-155. 

Lavelle, P, D Bignell, M Lepage, V Wolters, PA Roger, P Ineson, 
OW Heal & S Dhilion, 1997. Soil function in a changing 
world: the role of invertebrate ecosystem engineers. 
European Journal of Soil Biology, 33: 159-193.

Light, SF, 1933. Termites of western Mexico. University of 
California Publications in Entomology, 6: 79-164.

MapBiomas, 2021. Collection 6.0 of the annual series of 
land use and land cover maps of Brazil. Brazilian annual 
land use and land cover mapping project. Available in:  
<https://brasil.mapbiomas.org/>. 

Martius, C, 2001. Nest architecture of Nasutitermes termites 
in a white water floodplain forest in Central Amazonia, 
and a field key to species (Isoptera, Termitidae). Andrias, 
15: 163-171.

Mello, MAR, GMM Santos, MR Mechi & MG Hermes, 
2011. High generalization in flower-visiting networks 
of social wasps. Acta Oecologica, 37: 37-42. DOI:  
https://doi.org/10.1016/j.actao.2010.11.004

Milani, LR, GC Jacques, MA Clemente, EL Coelho & MM 
Souza, 2020. Influência de fragmentos florestais sobre 
a nidificação de vespas sociais (Hymenoptera, Vespidae) 
em cafeeiro. Revista Brasileira de Zoociências, 21: 1-12. 
DOI: https://doi.org/10.34019/2596-3325.2020.v21.29157

Myers, N, RA Mittermeier, CG Mittermeier, GAB 
Fonseca & J Kent, 2000. Biodiversity hotspots for 
conservation priorities. Nature, 403: 853-858. DOI:  
https://doi.org/10.1038/35002501 

Noirot, C & JPEC Darlington, 2000. Termite nests: Architecture, 
regulation and defense, pp. 121-140. In: Abe, T, DE 
Bignell & M Higashi (Eds.). Termites: Evolution, Sociality, 
Symbiosis, Ecology. Kluwer Academic Plublications, 
Dordrecht.

Noll, FB, R Zucchi & S Mateus, 1997. Morphological caste 
differences in the neotropical swarm-founding and 
polygynous Polistine wasp Polybia scutellaris. Studies 
on Neotropical Fauna and Environment, 32: 76-80. DOI: 
https://doi.org/10.1080/01650521.1997.9709608

Oliveira, TCT, MM Souza & EP Pires, 2017. Nesting habits of 
social wasps (Hymenoptera: Vespidae) in forest fragments 
associated with anthropic areas in southeastern Brazil. 
Sociobiology, 64: 101-104. DOI: https://doi.org/10.13102/
sociobiology.v64i1.1073

https://www.entomobrasilis.org
https://doi.org/10.13102/sociobiology.v61i1.107-114
https://doi.org/10.13102/sociobiology.v61i1.107-114
https://doi.org/10.1111/j.1744-7429.2007.00321.x
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/cerrado
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/cerrado
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/unidade-de-conservacao/unidades-de-biomas/cerrado
https://doi.org/10.2307/1943251
https://doi.org/10.12741/ebrasilis.v15.e995
https://doi.org/10.37486/0301-8059.v14i2.383
https://doi.org/10.13102/sociobiology.v60i1.101-106
https://doi.org/10.1007/bf02233226
https://doi.org/10.13102/sociobiology.v69i1.7678
https://doi.org/10.3897/jhr.93.91298
https://doi.org/10.13102/sociobiology.v65i2.2670
https://doi.org/10.13102/sociobiology.v65i2.2670
https://brasil.mapbiomas.org/
https://doi.org/10.1016/j.actao.2010.11.004
https://doi.org/10.34019/2596-3325.2020.v21.29157
https://doi.org/10.1038/35002501
https://doi.org/10.1080/01650521.1997.9709608
https://doi.org/10.13102/sociobiology.v64i1.1073
https://doi.org/10.13102/sociobiology.v64i1.1073


4 | 4

Occupation of Synoeca surinama (L.) (Vespidae, Polistinae) nests by…  Jacques et al. (2023)

Prezoto, F, MAP Lima & VLL Machado, 2005. Survey of preys 
captured and used by Polybia platycephala (Richards) 
(Hymenoptera: Vespidae: Epiponini). Neotropical 
Entomology, 34: 849-851. DOI: https://doi.org/10.1590/
S1519-566X2005000500019 

Ratter, JA, JF Ribeiro & S Bridgewate, 1997. The Brazilian 
cerrado vegetation and threats to its biodiversity. Annals 
of Botany, 80: 223-230. DOI:  https://doi.org/10.1006/
anbo.1997.0469

Richards, OW & MJ Richards, 1951. Observations on the 
social wasps of South America (Hymenoptera Vespidae). 
Transactions of the Royal Entomological Society of London, 
102: 1-169. DOI: https://doi.org/10.1111/j.1365-2311.1951.
tb01241.x

Richards, OW, 1978. The social wasp of the Americas. London: 
British Museum of natural History.

Sano, EE, R Rosa, JLS Brito & LG Ferreira, 2008. Mapeamento 
semidetalhado do uso da terra do Bioma Cerrado. 
Pesquisa Agropecuária Brasileira, 43: 153-156. DOI: 
https://doi.org/10.1590/S0100-204X2008000100020

Santos, SA & LFS Cherem, 2023. Spatial and temporal structure 
of Cerrado Conservation Units: combined heterogeneity 
for conservation. Sociedade e Natureza, 35: 1-15. DOI: 
https://doi.org/10.14393/SN-v35-2023-65504x

Somavilla, A, ML de Oliveira & OT Silveira, 2012. Guia de 
identificação dos ninhos de vespas sociais (Hymenoptera, 
Vespidae, Polistinae) na Reserva Ducke, Manaus, 
Amazonas, Brasil. Revista Brasileira de Entomologia, 
56: 405-414. DOI: https://doi.org/10.1590/s0085-
56262012000400003

Souza, MM, LA Junqueira, GS Teofilo-Guedes, GC Jacques & 
JC Zanuncio, 2022a. Predation of neotropical social wasp 
nests by ants. Brazilian Journal of Biology, 84: 1-2. DOI: 
https://doi.org/10.1590/1519-6984.260674

Souza, MM, LA Junqueira, GC Jacques, GS Teófilo-Guedes & 
JC Zanuncio, 2022b. Camponotus renggeri (Formicidae) 
predated Agelaia vicina (Vespidae) nest and occupied 
Parachartergus pseudapicalis (Vespidae) nest. Sociobiology, 

69: 1-4. DOI: https://doi.org/10.13102/sociobiology.
v69i2.7883

Souza, MM, GS Teófilo-Guedes, ET Bueno, LR Milani & ASB de 
Souza, 2020. Social wasps (Hymenoptera, Polistinae) from 
the Brazilian savanna. Sociobiology, 67: 129-138. DOI: 
https://doi.org/10.13102/sociobiology.v67i2.4958

Souza, MM, AG Brunismann & EP Pires, 2017. Nesting 
associations between Chartergus globiventris Saussure 
(Hymenoptera: Vespidae) and Tolmomyias sulphurescens 
Spix (Passeriformes: Tyrannidae) in southeastern Brazil. 
EntomoBrasilis, 10: 51-53. DOI: https://doi.org/10.12741/
ebrasilis.v10i1.638

Starr, CK, 2017. First observations of a social wasp preying 
on termite workers. Sociobiology, 64: 225-227. DOI:  
https://doi.org/10.13102/sociobiology.v64i2.1559

Thorne, BL, MS Collins & KA Bjorndal, 1996. Architecture and 
nutrient analysis of arboreal carton nests of two neotropical 
Nasutitermes species (Isoptera: Termitidae) with notes on 
embedded nodules. The Florida Entomologist, 79: 27-37. 
DOI: https://doi.org/10.2307/3495751 

Thorne, BL & MI Haverty, 2000. Nest Growth and Survivorship 
in Three Species of Neotropical Nasutitermes (Isoptera: 
Termitidae). Environmental Entomology, 29: 256-264. DOI: 
https://doi.org/10.1093/ee/29.2.256

Vicente, LO, GC Jacques, MM Souza & BS Corrêa, 2020. Riqueza 
de vespas sociais (Hymenoptera: Vespidae) de Cerrado no 
sudeste do Brasil. Nature and Conservation, 131-11. DOI: 
https://doi.org/10.6008/CBPC2318-2881.2020.004.0001

Wenzel, JW, 1998. A generic key to the nests of hornets, 
yellowjackets, and paper wasps worldwide (Vespidae, 
Vespinae, Polistinae). American Museum Novitates, 
3224:1-39.

Zucchi, R, SF Sakagami, FB Noll, ME Vechi, MV Baio & S Mateus, 
1995. Agelaia vicina, a swarm-founding polistinae with the 
largest colony size among wasps and bees. Journal of the 
New York Entomological Society, 103: 129-137.

**********

https://doi.org/10.1590/S1519-566X2005000500019
https://doi.org/10.1590/S1519-566X2005000500019
https://doi.org/10.1006/anbo.1997.0469
https://doi.org/10.1006/anbo.1997.0469
https://doi.org/10.1111/j.1365-2311.1951.tb01241.x
https://doi.org/10.1111/j.1365-2311.1951.tb01241.x
https://doi.org/10.1590/S0100-204X2008000100020
https://doi.org/10.14393/SN-v35-2023-65504x
https://doi.org/10.1590/s0085-56262012000400003
https://doi.org/10.1590/s0085-56262012000400003
https://doi.org/10.1590/1519-6984.260674
https://doi.org/10.13102/sociobiology.v69i2.7883
https://doi.org/10.13102/sociobiology.v69i2.7883
https://doi.org/10.13102/sociobiology.v67i2.4958
https://doi.org/10.12741/ebrasilis.v10i1.638
https://doi.org/10.12741/ebrasilis.v10i1.638
https://doi.org/10.13102/sociobiology.v64i2.1559
https://doi.org/10.2307/3495751
https://doi.org/10.1093/ee/29.2.256
https://doi.org/10.6008/CBPC2318-2881.2020.004.0001

	bookmark=id.gjdgxs
	bookmark=id.30j0zll

