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Abstract: Meliponines, popularly known as stingless bees, present a great diversity of 
species widely distributed in tropical regions. Some species are rationally reared to obtain 
bee products like honey, pollen and wax, and most of them are important pollinators of 
the native and cultivated fl ora in Brazil. Nevertheless, stingless bees are little investigated 
in their natural range throughout the country, especially in NE Brazil. This work is the 
fi rst comprehensive survey sampling stingless bee species throughout the state of Ceará 
investigating their occurrence and distribution in different phytoecological units. In this 
sense, the study evaluated the species richness; the distribution in the diverse types 
of vegetation and relief formations; and reviewed the list of species with occurrence 
already described and incorporated 20 new occurrences for Ceará, increasing the 
number of species reported to the state from 29 to 49. We also indicate rare species and 
those once common but presently threatened mainly due to habitat loss, demonstrating 
the need of conservation efforts and potential for sustainable exploitation of these bee 
species and their habitats through meliponiculture. It also shed light in the potential 
richness of stingless bee species in NE Brazil.

Key words: bee diversity, bee conservation, meliponiculture, stingless bees.

INTRODUCTION

Meliponines (Hymenoptera: Apidae, Apinae, 
Meliponini) are popularly known as stingless 
bees because they cannot sting. These bees are 
widely distributed on the planet, especially in 
the Tropical and Subtropical Zone, with greater 
richness in the Neotropical region (Roubik 1989). 
Many of these bee species can be managed to 
obtain products such as honey, pollen, wax and 
services such as pollination (Contrera et al. 2011, 
Bomfi m et al. 2014).

The rational breeding of these bees is called 
meliponiculture, and has been considered as a 
potential activity for sustainable development, 
since it can help improve the income and quality 
of life of many rural families by selling and 

consuming the products obtained (Jaffé et al. 
2015, Magalhães & Venturieri 2010). In addition, 
meliponines provide a critical ecosystem service 
through pollination of native and/or cultivated 
plants. They are responsible for pollination of 
up to 90% native plant species in ecosystems 
such as the Atlantic forest, contributing to 
the maintenance of biodiversity in natural 
ecosystems (Imperatriz-Fonseca et al. 2012).

However, a general decline in bee 
populations around the world, including Brazil, 
have been reported (IPBES 2016, BPBES/REBIPP 
2019). Several factors, including climate change, 
diseases, invasive species, pesticide misuse, 
deforestation and increased urbanization, 
are reported as responsible for the decline 
of bees, and initiatives to diminish this trend 
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are urgently needed (Potts et al. 2010, IPBES 
2016). Studies on the occurrence and diversity 
of bee species can be used as a basis for 
environmental conservation and the scarcity of 
information on the biodiversity of this group of 
insects is pointed out as one of the obstacle 
for the conservation of native species in the 
neotropical region (Freitas et al. 2009).

In addition to this, the growth and diffusion 
of meliponiculture in Brazil has led to the 
transport of stingless bee species between states 
and regions out of their native range, despite 
federal legislation ruling against the trade and 
transportation of stingless bees to regions 
with different environmental characteristics 
and outside the region of natural occurrence 
of each species, as provided in CONAMA 
Resolution 346/2004 (Brasil 2004). Information 
on the natural occurrence and distribution of 
the species can help the stingless beekeepers 
to practice a more sustainable and ecologically 
correct activity that does not pose risks to local 
native populations of meliponines with an 
indiscriminate transportation of colonies (Vollet 
Neto et al. 2018).

The meliponine fauna of the state is still 
poorly sampled and there is confusion as to 
the number of species native to Ceará. While 
studies conducted by Ducke (1907, 1908, 1910), 
Rocha (1950) and Gonçalves (1973) resulted in a 
total diversity of 31 species, Camargo and Pedro 
(2013) and later Pedro (2014) reduced those 
numbers to 29 and 25 species, respectively. 
These discrepancies are due to corrections 
in the identification of species and their 
actual occurrence in the state. However, there 
are indications that the richness of species 
of meliponines in Ceará is greater than the 
officially registered number, both because the 
majority of the surveys have used occasional 
samplings, and the record of new occurrences 
and new species in recent studies. In the first two 

decades of this century, there was the first report 
of occurrence of Melipona quinquefasciata in 
the Northeastern region (Lima-Verde & Freitas 
2002); a detailed book chapter reviewing 
Ducke’s studies in Ceará, including species of 
meliponines (Westerkamp et al. 2007); the flora 
survey and associated meliponine species in 
the Baturité Massif performed by Lima-Verde et 
al. (2014) and Lima-Verde et al. (2020), the first 
occurrence of Lestrimellita rufa (Mascena et al. 
2017), and the report of two new species, Scaura 
cearensis (Nogueira et al. 2019a) and Paratrigona 
intermedia (Oliveira et al. 2020). In this context, 
this study aimed to carry out a comprehensive 
survey investigating the occurrence and 
distribution of meliponines throughout the 
State of Ceará, in order to gather information 
that contributes to the preservation of species 
and the diversification of the bee species kept 
in the meliponaries.

MATERIALS AND METHODS
Study area
According to the map of biomes of Brazil (IBGE 
2004), the State of Ceará presents a single 
biome, the caatinga, in all its territory. However, 
a detailed examination of the landscape, relief 
formations and environmental characteristics of 
different regions of the state, shows that this does 
not represent all the phytoecological diversity 
present in Ceará (Moro et al. 2015). In this study, 
instead of the political division, we separated 
the sampling regions into Phytoecological 
Units, since this can evidence differences in the 
distribution of species according to the climatic 
and environmental diversity of the territory of 
the State of Ceará.

The study was carried out between March 
2013 and July 2014. We collected data in 122 
sampling sites (Figure 1) distributed across 52 
municipalities in Ceará State, Northeastern 
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region of Brazil .  The state’s territory 
encompasses different geomorphological units, 
from sedimentary sandy terrains to crystalline 
rock outcrops. The main geomorphological 
sections of the state are: Sedimentary Reliefs 
Forms - Coastal flatlands, Fluvial Plains, Inland 
Sedimentary Plateaus (highlands); Crystalline 
Reliefs Forms - Sertaneja Depression lowlands, 
Residual Massif highlands and inselbergs. A 
number of vegetation types, including  the 
Coastal Vegetation Complex, Coastal Savannas, 
Mangroves, Riparian Forest with Palm Trees, 
Humid Forest of the Sedimentary Landscapes, 
Dry Forest of the Sedimentary Landscapes, 

Caatinga Vegetation on Sedimentary Relief, 
Inland Savannas, Caatinga Vegetation on 
Crystalline Relief, Humid forest in the crystalline 
landscapes, Dry forest in the crystalline 
landscapes (Moro et al. 2015). Most of the 
territory, about 68%, is formed by Caatinga 
Vegetation of Crystalline Relief (Moro et al. 
2015). According to the climatic classification of 
Thornthwaite (1948), the State of Ceará presents 
four types of climate: E - Arid, D - Semi-arid, 
C1 - Dry Subhumid and C2 - Moist Subhumid, 
with the semi-arid climate predominating in 
approximately 85 % state territory.

Figure 1. Map of the eleven Phytoecological Units and sampling sites of meliponines (Hymenoptera: Apidae: 
Meliponini) in the State of Ceará in 2013 and 2014. Adapted from Moro et al. (2015).
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Bee sampling, mounting and labeling
Samplings were carried out in eight 
phytoecological units with the exception of 
Coastal Savannas, Riparian Forest with Palm 
Trees and Mangrove. Bees were collected by three 
methods: i. manually in meliponaries established 
in each region, but only from colonies originating 
from natural sites close to the meliponaries 
to avoid possible errors with meliponines 
introduced from other phytoecological units or 
from other states; ii. in natural nests, in hollow 
or dry trunks, termite nests, soil and wooden 
stakes, for example; iii. sweeping flowers in the 
field with an entomological net (Sakagami et al. 
1967). The individuals sampled were killed in a 
killing jar with Ethyl Acetate, then mounted and 
oven dried at 42°C for approximately 48 hours. 
After drying, they were labeled and sent for 
identification by taxonomists.

In addition, we performed a literature review 
on studies dealing with the natural occurrence 
of meliponines and presented an updated list 
of the occurrence of meliponines for the State 
of Ceará (Ducke 1908, 19010, Gonçalves 1973, 
Westerkamp et al. 2007, Lima-Verde 2011, Pedro 
2014, Mascena et al. 2017, Madella-Auricchio 
2018, Nogueira et al. 2019a, Oliveira et al. 2020). 

RESULTS

We identified the natural occurrence of 14 
genera that comprise 34 species of meliponines 
in the State of Ceará. Besides these, we 
also collected other two species that were 
introduced from other states. The genera with 
the highest number of species were Melipona 
Illiger, 1806 and Trigona Jurine, 1807 with six 
species each, followed by Partamona Schwarz, 
1939 (5 species), Scaptotrigona Moure, 1942 (4 
species), Frieseomelitta Ihering, 1912 (3 species), 
Nannotrigona Cockerell, 1922 (2 species), 

Cephalotrigona Schwarz, 1940, Lestrimelitta 
Friese 1903, Oxytrigona Cockerell, 1917, 
Paratrigona Schwarz, 1938, Plebeia Schwarz, 
1938, Scaura Schwarz, 1938, Tetragonisca Moure, 
1946 and Trigonisca Moure, 1950 with only one 
species each (Table I).

Fifty samples were taken in natural nests, 
35 samples in flowers and 316 samples in hives 
in the meliponaries. The number of individuals 
in each sample collected varied according to 
factors such as the size of the colony population; 
the consent of the stingless beekeepers; the 
difficulty of access to nests and individuals; the 
defense system of each species; and the number 
of individuals present in the flowers.

Of the total species collected, 70.5% (24) 
were found in beehives in the meliponaries, 
and 29.5% (10) of the species were only found 
in nature, either in a natural nest or on flowers. 
Among the species found in the meliponaries, 
some were very frequent, such as jandaíra 
(Melipona subnitida Ducke 1910) and jati 
(Plebeia cf. flavocincta (Cockerell 1912)). Other 
species, such as Melipona asilvai Moure 1971, 
Frieseomelitta doederleini (Friese 1900) and 
Scaptotrigona spp., although also present in 
meliponaries, were less frequent and when 
present, in smaller number of hives. Finally, 
species such as Trigona pallens (Fabricius 1798) 
and Melipona (Melipona) mandacaia Smith 1863, 
although they have also been collected in hives, 
they are rare in meliponaries of Ceará.

After the identification of the specimens, 
we observed that five species had not been 
previously recorded as natural occurrences for 
state of Ceará, which were Cephalotrigona aff. 
femorata (Smith, 1854); Frieseomelitta languida 
(Moure 1990); Melipona (Michmelia) mondury 
Smith, 1863; Scaptotrigona aff. depilis (Moure 
1942) and Trigonisca aff. extrema (Albuquerque 
& Camargo, 2007). In addition to these new 
records, we also collected three species that 
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Table I. Richness of meliponine species found in the State of Ceará, Brazil, in 2013 and 2014.

Meliponine Species Vernacular 
name *

Number of 
samples

Number of 
individuals

Sampling 
method

Cephalotrigona aff. femorata (Smith, 1854) Mombucão 2 18 Col./NN

Frieseomelitta doederleini (Friese, 1900) Moça branca, 
abelha branca 14 150 Col./NN/EN

Frieseomelitta languida (Moure, 1990) Mocinha preta 2 12 NN

Frieseomelitta varia (Lepeletier, 1836)
Breu, 

zamboque, 
marmelada

12 56 Col./NN

Lestrimelitta tropica (Marchi & Melo, 2006) Limão 1 10 NN

Melipona (Eomelipona) asilvai Moure, 1971 Munduri, rajada 3 14 Col. NN

Melipona (Michmelia) flavolineata Friese, 1900 Uruçu amarelo 2 13 Col. 

Melipona (Melipona) mandacaia Smith, 1863 Mandaçaia 2 21 Col./NN

Melipona (Michmelia) mondury Smith, 1863 Uruçu amarelo 6 81 Col.

Melipona (Melikerria) quinquefasciata Lepeletier, 
1836 Uruçu do chão 3 13 Col./NN

Melipona (Melipona) subnitida Ducke, 1910 Jandaíra 202 1526 Col./NN

Nannotrigona sp. 1 Cockerell, 1922 Iraí, camuengo 2 24 Col.

Nannotrigona sp. 2 Cockerell, 1922 Iraí 4 21 Col.

Oxytrigona tataira (Smith, 1863) Tataira, caga-
fogo 3 16 Col. NN

Partamona ailyae (Camargo, 1980) Mombuca 3 34 NN

Partamona aff. cupira (Smith, 1863) Cupira, boca-
de-sapo 9 61 Col./NN

Partamona aff. rustica (Pedro & Camargo, 2003) Cupira 1 6 NN

Partamona aff. seridoensis Pedro & Camargo, 2003 Cupira 13 115 Col./NN

Partamona sp. Pedro & Camargo, 2003 Cupira 1 5 NN

Paratrigona lineata (Lepeletier, 1836) Jataí da terra, 
jati do chão 1 7 NN

Plebeia cf. flavocincta (Cockerell, 1912) Jati, mosquito, 
mirim 26 154 Col., NN, EN

Scaptotrigona sp. nov. 1 Oliveira & Jesus, in litt. Canudo 14 96 Col.

Scaptotrigona sp. nov. 2 Oliveira & Jesus, in litt. Tubiba 3 38 Col.

Scaptotrigona aff. depilis (Moure, 1942) Canudo, 
mandaguari 19 113 Col.

Scaptotrigona postica (Latreille, 1807) Canudo 14 68 Col.

Scaura sp. nov. Nogueira, in litt. Pegoncito 1 4 NN

Trigona aff. fuscipennis (Friese, 1900) Sanharó, 
sanharão 5 40 NN
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were being considered as new to science 
(Scaptotrigona sp. nov. 1 Oliveira & Jesus, in litt.; 
Scaptotrigona sp. nov. 2 Oliveira & Jesus, in litt.; 
Scaura sp. nov. Nogueira in litt.), the latter being 
confirmed later as a new species S. cearensis 
(Nogueira et al 2019a).

Only two species, Plebeia cf. flavocincta 
and Trigona spinipes, were found in all eight 
phytoecological units listed in table II. Melipona 
flavolineata, Cephalotrigona aff. femorata, 
Trigona guianae, Nannotrigona sp. 1 and sp. 
2 were only found in the Humid forest of the 
Crystalline Landscapes and Dry Forest of the 
Crystalline Landscapes, which are present in the 
Residual Massif highlands of the State. Melipona 
mondury and Trigona recursa were found in the 
Humid Forest of the Sedimentary Landscapes 
and Dry Forest of the Sedimentary Landscapes. 
Other species such as Partamona sp., Scaura 
cearensis, Trigona sp., Tetragonisca angustula 
and Melipona mandacaia were collected in only 
one phytoecological unit each (Table II).

Humid forest of the Crystalline Landscapes 
was the phytoecological unit with the largest 
number of genera (10) and species (19), followed 
by the Dry Forest of the Crystalline Landscapes 
(eight genera and 18 species), Humid Forest of 
the Sedimentary Landscapes and Dry Forest of 
the Sedimentary Landscapes, both with (seven 
genera) (14 species), Caatinga Vegetation on 
Crystalline Relief (seven genera and 13 species), 
coastal vegetation complex (seven genera and 
10 species), Caatinga Vegetation on Sedimentary 
Relief (four genera and seven species) and 
Inland Savannas (four genera and six species) 
(Figures 2 and 3).

Up to now, studies on the occurrence of 
meliponines in Ceará presented richness varying 
between 18 and 29 species and the number of 
genera between 11 and 15 (Table III). Here, we 
present an extended and updated list adding our 
results to the findings of older (Ducke 1908, 1910, 
Gonçalves 1973, Westerkamp et al. 2007, Lima-
Verde 2011, Pedro 2014) and more recent studies 

Trigona spinipes (Fabricius, 1793) Arapuá, irapuá 10 64 NN/EN

Trigona pallens (Fabricius, 1798) Olho de vidro 2 12 Col./ EN

Trigona recursa (Smith, 1863) Vamos embora, 
feiticeira, purga 5 51 NN

Trigona guianae (Cockerell, 1910) Bunda de vaca, 
cú de vaca 4 28 NN, EN

Trigona sp. Jurine, 1807 Bunda de vaca, 
cú de vaca 1 12 EN

Tetragonisca angustula (Latreille, 1811) Jataí 2 10 Col., NN

Trigonisca aff. extrema (Albuquerque & Camargo, 
2007) Lambe olhos 2 8 NN, EN

Melipona fasciculata (Smith, 1854) ** Tiúba 3 28 Col.

Melipona scutellaris (Latreille, 1811) ** Uruçu 
nordestina 4 40 Col.

Total 401 2969
*Source: Information from stingless beekeepers of the State of Ceará and Moure catalog (Camargo & Pedro 2013).
** Species introduced from another State.
Sampling method: Col.= Direct collection in colonies in meliponaries; NN = Collection in natural nest; EN = Collection using an 
entomological net on flowers. 

Table I. Continuation
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Table II. Occurrence of meliponine species in eight phytoecological Units of the State of Ceará in 2013 and 2014.

Meliponine Species
Phytoecological Units 

CVC DFC HFC CCR CVS HFS DFS IS
Cephalotrigona aff. femorata x x

Frieseomelitta doederleini x x x x x
Frieseomelitta languida x x

Frieseomelitta varia x x x x x x
Lestrimelitta tropica x

Melipona (Eomelipona) asilvai x x
Melipona (Michmelia) flavolineata x x
Melipona (Melipona) mandacaia x
Melipona (Michmelia) mondury x x

Melipona quinquefasciata x x x
Melipona (Melipona) subnitida x x x x x

Nannotrigona sp. 1 x x
Nannotrigona sp. 2 x x
Oxytrigona tataira x x
Partamona ailyae x x x

Partamona aff. cupira x x x
Partamona aff. rustica x

Partamona aff. seridoenses x x x x
Partamona sp. x

Paratrigona lineata x
Plebeia cf. flavocincta x x x x x x x x

Scaptotrigona sp. nov. 1 x x x x x x
Scaptotrigona sp. nov. 2 x x x
Scaptotrigona aff. depilis x x x x x x

Scaptotrigona postica x x x x x
Scaura sp. nov. Nogueira, in litt. x

Trigona aff. fuscipennis x x x x
Trigona spinipes x x x x x x x x
Trigona pallens x x
Trigona recursa x x
Trigona guianae x x

Trigona sp. x
Tetragonisca angustula x
Trigonisca aff. extrema x x
Melipona fasciculata ** x
Melipona scutellaris ** x x x

Phytoecological Units: CVC - Coastal Vegetation Complex; DFC - Dry Forest of the Crystalline Landscapes; HFC - Humid forest of 
the Crystalline Landscapes; CCR- Caatinga Vegetation on Crystalline Relief; CVS - Caatinga Vegetation on Sedimentary Relief; HFS 
- Humid Forest of the Sedimentary Landscapes; DFS- Dry Forest of the Sedimentary Landscapes; IS – Inland Savannas.
** Species introduced from other States.
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(Mascena et al. 2017, Nogueira et al. 2019a, Oliveira 
et al. 2020), elevating these figures to a total of 
49 species distributed in 18 genera (Table IV). 
However, it is worthy to stress that 49 species is 
a conservative figure once we did not include in 
the count a species reported as Plebeia emerina 
by Ducke (1910) and later restated as Plebeia 
sp. in Westerkamp et al (2007) because we had 
no access to the specimens collected to know 
whether this is a distinct species or not to other 
Plebeia species occurring in Ceará. We also did 
not take in account for the total number of 
stingless bee species in Ceará two potential new 
species collected in our study, Scaptotrigona 
sp. nov. 1 Oliveira & Jesus, in litt.; Scaptotrigona 
sp. nov. 2 Oliveira & Jesus, in litt, because they 
are not valid yet as new species. Therefore, the 
richness of meliponines in the state of Ceará 
can rise up to 52 species. 

DISCUSSION

This work was the first comprehensive survey 
of meliponines in the state of Ceará. Not 
surprisingly, the number of species found 
indicates a high richness of stingless bees, 
sampling and identifying many more species 
than already reported in other scattered surveys 
of this group of bees in the state (Ducke 1908, 
1910, Gonçalves 1973, Westerkamp et al. 2007). 
Although Trigona and Melipona were dominant 
in species richness, 12 other genera were also 
observed, which shows the varied presence 
of meliponine groups in the studied regions. 
Despite Ceará shows poorer in species diversity 
than the Amazonian biome (Kerr et al. 2001), it 
bears similar richness to the Cerrado region and 
the Cerrado-Amazon transition zone, in the State 
of Tocantins (Costa-Neto et al. 2016), and higher 
number of bee species than its neighboring 

Figure 2. Representation of the number of meliponine species in eight phytoecological unit of the State 
of Ceará in 2013 and 2014. Phytoecological Units: HFC - Humid forest of the Crystalline Landscapes; DFC 
- Dry Forest of the Crystalline Landscapes; HFS - Humid Forest of the Sedimentary Landscapes; DFS- Dry 
Forest of the Sedimentary Landscapes; CCR- Caatinga Vegetation on Crystalline Relief; CVC - Coastal 
Vegetation Complex; CVS - Caatinga Vegetation on Sedimentary Relief; IS – Inland Savannas.
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State of Rio Grande do Norte (Carvalho & Zanella 
2017). 

The number of samples collected in 
this study was only possible with the help of 
stingless beekeepers, since the fragmentation of 
habitats promoted by the strong deforestation 
in many regions of the state made it in many 
cases easier to find colonies in meliponaries 
than in wild nests. Also, the elimination of trees 
of larger trunk and stem diameters or that 
naturally provide cavities that serve as a nesting 
substrate for most meliponine species affects 
the survival of natural populations (Venturieri 
2009). These may be important points to explain 
the difficulty to find wild nests of many stingless 
bee species in Ceará. Indeed, we found twice as 
many species in hives as only in nature. However, 
long-term studies in Panama and Ecuador with 
many years of study and collecting have found 
that the total species of meliponines comes out 
to be 50% more than what was originally thought 

(Roubik 2018, Roubik & Moreno Patiño 2018, Vit et 
al. 2018). This seems to indicate that beekeepers 
usually focus on those species which respond 
well to being kept in hives, produce more honey 
or are not aggressive and do not know much 
about many species that live, or once lived, near 
them. Therefore, a long-term study may find 
even more meliponine species in Ceará.

The richness of species (24) found in 
meliponaries evidences the potential for 
diversification of meliponiculture in the state, 
although the activity is still mainly based on 
the breeding of M. subnitida (Felix 2015). This 
is probably due to its wide distribution, good 
demand and value added to its honey. The higher 
number of species with the possibility of being 
bred and managed tends to diversify the number 
of products obtained from the activity, which 
can even improve the income and/or expand 
market niches for the stingless beekeepers (Jaffé 
et al. 2015). Other species which beekeeping 

Figure 3. Representation of the abundance of meliponine genera in eight phytoecological units of the 
State of Ceará in 2013 and 2014. Phytoecological Units: HFC - Humid forest of the Crystalline Landscapes; 
DFC - Dry Forest of the Crystalline Landscapes; HFS - Humid Forest of the Sedimentary Landscapes; DFS- 
Dry Forest of the Sedimentary Landscapes; CCR- Caatinga Vegetation on Crystalline Relief; CVC - Coastal 
Vegetation Complex; CVS - Caatinga Vegetation on Sedimentary Relief; IS – Inland Savannas.
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potential is already recognized in Brazil, such 
as F. doederleini, M. asilvai and Scaptotrigona 
spp. (Yamamoto et al. 2007, Souza et al. 2009), 
are still poorly explored in the state but their 
breeding could help diversify the meliponine 
production in Ceará.

Although we find many species in 
meliponaries of Ceará, some are extremely rare 
as is the case of T. pallens and M. mandacaia. 
The latter species, once considered relatively 
common in several regions of the state and 
reported as abundant in some regions such as 
Cariri and Araripe (Gonçalves 1973), has nowadays 
become rare not only in meliponaries but also in 
nature, indicating a strong populational decline 
with an imminent risk of local extinction.

Despite the previous occurrence surveys in 
Ceará, we found five new occurrences for the 
state (C. aff. femorata; F. languida; M. mondury; 
S. aff. depilis and T. aff. extrema). This reinforces 
the importance of this study for the knowledge 
of the local bee fauna and can help both the 
meliponiculture and the preservation and 
conservation of these species, since the lack 
of knowledge about the richness, diversity and 
distribution of bees has been pointed out as 
one of the problems for the conservation of 
species native to the Neotropical region (Freitas 

et al. 2009). The three species (Scaptotrigona sp. 
nov. 1 Oliveira & Jesus, in litt.; Scaptotrigona sp. 
nov. 2 Oliveira & Jesus, in litt.; Scaura cearensis 
Nogueira et al 2019a) found in this study and 
being described as new species, as well as the 
recently described new species Paratrigona 
intermedia (Oliveira et al 2020), reinforces the 
relevance of these surveys and further evidence 
the richness of the ecosystems of the State of 
Ceará. The discovery of new species makes it 
possible to initiate studies on biology, behavior 
and management for both conservation and 
beekeeping purposes.

The occurrence of T. pallens, C. aff. femorata 
and T. aff. extrema, bee species typical of the 
Amazon biome, and also bee species typical of 
the Atlantic forest, such as M. mondury, may 
be explained by ancient climatic variations in 
the Pleistocene that allowed the merge of the 
Amazon biome and Atlantic forest in the Brazilian 
Northeast. Later, following numerous climatic 
events, such as glaciations, orogenic processes 
and erosions, there were still remains of altitude 
humid areas that maintained characteristics 
and elements as plant species common to the 
biomes of Amazon Forest and Atlantic forest 
that allowed the survival of these bee species 
in such ecosystems although surrounded by 

Table III. Number of genera and species cited in the main studies and in the present study on the occurrence of 
meliponines for the State of Ceará.

Source Number of genera Unidentified species Species identified Total species

Ducke 1908, 1910 15 1 21 22

Gonçalves 1973 11 5 19 24

Westerkamp et al. 2007 11 0 18 18

Lima-Verde 2011 11 7 13 20

Camargo & Pedro 2013 14 0 29 29

Pedro 2014 12 0 25 25

Present study 14 7 27 34
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Caatinga or Cerrado (Andrade-Lima 1982, Santos 
et al. 2007, Ribeiro-Silva et al. 2012). 

In the case of the species Scaura cearensis, it 
was found only in the Meruoca mountain range, 
a formation with an altitude of 700 - 900 meters 
and characteristics of wet forest, surrounded by 
the Sertaneja Depression lowlands (Caatinga 
Vegetation on Crystalline Relief) on all sides, 
that may have acted as a natural barrier causing 
the geographic isolation of this group of bees 
of the genus Scaura, which for a long time 
under the environmental characteristics of this 
region allowed for speciation (Nogueira et al. 
2019b). Residual massifs such as those of the 
Meruoca and the Baturité mountain ranges 
originated from orogenic and erosion processes 
can function as refuges and also allow the 
emergence of new animal species (Mantovani 
2007, Brandão & Freitas 2014).

Regarding the distribution of T. spinipes 
and Plebeia aff. flavocincta, these bees were 
found in all the phytoecological units sampled, 
showing a wide geographic plasticity and 
adaptability. Trigona spinipes is recognized for 
being able to adapt to different types of natural 
and altered landscapes (agricultural or urban). 
This success in the expansion and colonization 
of several areas is probably due to its general 
foraging characteristics and the fact that it does 
not depend on hollows of trees for nesting, 
since it constructs external nests, in addition 
to presenting very populous colonies (up to 
more than one hundred thousand individuals) 
(Almeida & Laroca 1988), strong jaws, sharp 
teeth and highly defensive behavior that is quite 
efficient against natural enemies. These factors 
can contribute to guarantee adaptive success, 
but on the other hand reduce the possibility 
of beekeeping and exploitation of its products 
(Shackleton et al. 2015, Jaffé et al. 2016).

In the case of Plebeia aff. flavocincta, 
this bee also presents wide distribution and 

reproductive, survival and occupation success 
in diverse habitats. However, its strategies are 
different from T. spinipes, ranging from using 
camouflage to go unnoticed by predators, 
generalist foraging habits and using various 
types of nesting substrates, such as small cavities 
of trees, spaces in brick walls, fence posts and 
even cavities of dry and empty coconuts, in 
addition, it has a short interval of time to swarm 
(Martins et al. 2004, Witter et al. 2007, Silva et al. 
2019). Due to its wide occurrence throughout the 
territory of Ceará, low defensiveness and good 
resilience, this species can be recommended 
for beginners in meliponiculture, even in urban 
areas.

In relation to the species distribution, 
some occur only in regions of Humid forest of 
the Crystalline Landscapes and Dry Forest of 
the Crystalline Landscapes, as is the case of 
M. flavolineata, C. aff. femorata, T. guianae and 
Nannotrigona sp. 1 and sp. 2, while M. mondury 
and T. recursa were only found in Humid Forest 
of the Sedimentary Landscapes and Dry Forest 
of the Sedimentary Landscapes. About 80% 
of the Ceará State is covered by caatinga, and 
the fact that these species were not found in 
the caatinga suggests dependence on specific 
climatic and environmental conditions of these 
mountain ranges and their surroundings, such 
as higher relative humidity, higher rainfall 
levels, lower temperatures, higher altitudes and 
vegetation typical of these locations (Tabarelii & 
Santos 2004). For this reason, it is ill advised to 
transport and breed these species in areas with 
environmental characteristics different from 
those described previously, since it can impede 
the colony’s survival.

The opposite is observed with M. subnitida, 
M. asilvai and M. mandacaia that were not found 
in any of the wet forest regions of the State. In 
the case of M. subnitida, this probably occurs 
because this species evolved in the caatinga and 
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Table IV. List of meliponines species with occurrence recorded in the State of Ceará according to the literature. [1] 
Ducke 1907; [2] Ducke 1908; [3] Ducke 1910; [4] Gonçalves 1973; [5] Westerkamp et al. 2007; [6] Lima-Verde 2011; [7] 
Pedro 2014; [8] Mascena et al. 2017; [9] Oliveira et al. 2020; [10] Lima-Verde & Freitas 2002; [11] Camargo & Pedro 
2013; [12] Nogueira et al. 2019a; [present study].

Species recorded Vernacular name Source 
Camargoia cf. nordestina (Camargo, 1996) Mombuca [5; 7]
Cephalotrigona aff. femorata (Smith, 1854) Mombucão Present study

Cephalotrigona capitata (Smith, 1854) Mombucão [2; 3; 6; 7]
Frieseomelitta doederleini (Friese, 1900) Moça branca [2; 3; 4; 6; 5; 7; present study]

Frieseomelitta francoi (Moure, 1946)  [6]
Frieseomelitta languida (Moure, 1990) Mocinha preta Present study
Frieseomelitta varia (Lepeletier, 1836) Marmelada [2; 3; 4; 6; 5; present study]

Geotrigona aequinoctialis (Ducke, 1925) Mombuca [2; 3; 7; 4]
Lestrimelitta limao (Smith, 1863) Limão [2; 3, 4; 5; 7]
Lestrimelitta rufa (Friese, 1903) Limão [8]

Lestrimelitta rufipes (Friese, 1903) Limão [7]
Lestrimelitta tropica (Marchi & Melo, 2006) Limão [4; 6; 7; present study]

Leurotrigona muelleri (Friese, 1900) Lambe olhos [3; 5]
Melipona (Eomelipona) asilvai Moure, 1971 Manduri [5; 7; present study]

Melipona (Melikerria) quinquefasciata Lepeletier, 1836 Uruçú do chão [7; 10; present study]
Melipona (Michmelia) scutellaris Latreille, 1811 Uruçú [4; 5; 7]

Melipona flavolineata (Friese, 1900) Uruçú amarelo [2; 3; 7; present study]
Melipona mandacaia (Smith, 1863) Mandaçaia [4; 7; present study]

Melipona marginata Lepeletier, 1836 Manduri [3; 4; 7]
Melipona (Michmelia) mondury Smith, 1863 Uruçu amarelo Present study

Melipona rufîventris (Lepeletier, 1836) Uruçú amarelo [2, 3; 4; 6; 5]
Melipona subnitida (Duck, 1910) Jandaíra [2; 3; 4; 5; 7; present study]

Nannotrigona punctata (Smith, 1854) Camuengo [5]
Nannotrigona testaceicornis (Lepeletier, 1836) Iraí [2; 3]

Oxytrigona tataira (Smith, 1863) Tataíra [3; 4; 5; 6; present study]
Paratrigona intermedia (Oliveira, Madella-Aurichio & Freitas, 2020) Jati do chão [9]

Paratrigona lineata (Lepeletier, 1836) Jati da terra [4; 7; present study]
Partamona ailyae (Camargo, 1980) Mombuca [6; 7; present study]

Partamona cupira (Smith, 1863) Cupira [2; 3; present study]
Partamona aff. rustica (Pedro & Camargo, 2003) Cupira Present study
Partamona seridoensis (Pedro & Camargo, 2003) Cupira [4; 7; present study]

Partamona testacea (Klug, 1807) Cupira [4; 5; 7]
Plebeia flavocincta (Cockerell, 1912) Jati, mosquito [6; 5; present study]

Scaptotrigona bipunctata (Lepeletier, 1836) Canudo [2; 3; 4; 5; 7]
Scaptotrigona aff. depilis (Moure, 1942) Canudo Present study
Scaptotrigona postica (Latreille, 1807) Canudo [11; present study]

Scaptotrigona tubiba (Smith, 1863) Tubiba [4; 5]
Scaura cearensis (Nogueira, Santo Júnior, Oliveira & Oliveira 2019) Pegoncito [12; present study]

Tetragona dorsalis (Smith, 1854) Borá [2; 3; 7]
Tetragonisca angustula (Latreille, 1811) Jataí [2; 3; present study]

Trigona fulviventris (Guérin, 1844) Cú de vaca [6; 5]
Trigona fuscipennis (Friese, 1900) Sanharó [2; 3; 4; 6; 5; present study]
Trigona guianae (Cockerell, 1910) Cú de vaca [2; 3; 7; present study]
Trigona pallens (Fabricius, 1798) Olho de vidro Present study

Trigona recursa (Smith, 1863) Vamos embora [4; 7; este trabalho]
Trigona spinipes (Fabricius, 1793) Arapuá [1; 2; 3, 4; 6; 7; present study]
Trigonisca duckei (Friese, 1900) Lambe olhos [2, 3; 7; present study]

Trigonisca aff. extrema (Albuquerque & Camargo, 2007) Lambe olhos Present study
Trigonisca pediculana (Fabricius, 1804) Lambe olhos [4; 6; 7]
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is adapted to conditions of high temperature, 
low relative humidity and has a very close 
relation with the plants of this biome (Leal et 
al. 2003, Imperatriz-Fonseca et al. 2017). As in 
the wet mountains, the temperature remains 
around 20°C at night and there is high humidity 
during the rainy season, this should hinder the 
development of M. subnitida in these regions. 
Nevertheless, with the elevation of temperature 
in the Northeast due to climatic changes, these 
altitude refuges may become, in the future, areas 
with adequate conditions for conservation of 
the species (Carvalho et al. 2017, Jaffé et al. 2019). 

In the case of Scaptotrigona, we found 
four species that showed distribution in the 
territory of Ceará from the regions of wet forest 
and dry forest, Inland Savannas and coastal 
vegetation complex and, in rare occasions, areas 
of caatinga. In addition, these species occur 
more frequently in areas of wet and dry forests 
and appear to be better developed and more 
productive in these regions, where beekeepers 
reported productivity of three liters of honey/
colony/year. The fact that these species also 
occur on the coast in more humid places, such 
as the municipality of Fortaleza and more 
frequently in mountains, suggests a certain 
dependence on areas with higher relative 
humidity. Although they are resilient species 
with good reproductive success, there are 
few breeders of these species in the caatinga 
area. More studies are required to evaluate 
the productive and adaptive performance of 
these species in environments similar to that of 
caatinga. In addition to providing bee products, 
Scaptotrigona species are also considered to be 
excellent potential pollinators for agricultural 
use (Bomfim et al. 2013).

In turn, M. scutellaris is a species which was 
already considered rare in many regions of the 
State more than 45 years ago (Gonçalves 1973). 
In this study, it was found only in meliponaries 

and the colonies were introduced from another 
state (Pernambuco). Despite the efforts made, 
it was not possible to find wild nests, which 
suggests that this species no longer exists in 
natural conditions in Ceará. Besides this, M. 
fasciculata was also introduced from another 
state (Maranhão) and has adapted well to 
the coastal region of Ceará. However, it has 
never been reported the natural occurrence 
of this species in the territory of Ceará, which 
raises a concern about competition with local 
species and the possibility of transmission of 
diseases and/or parasites to native populations 
as reported to the spillover infection of a 
Frieseomelitta varia colony by Pyemotes tritici 
mites from a Tetragonisca angustula colony 
brought from a different region (Menezes et 
al. 2009), and Deformed Wing Virus (DWV) from 
Apis mellifera to Melipona subnitida in NE Brazil 
(Souza et al. 2019).

Based on the richness of species found in 
this study and their distribution, it is clear to 
the stingless beekeepers that it is possible to 
diversify the species they breed, regardless of 
the region of the state they are and without 
the need to bring species that do not occur in 
areas similar to their breeding grounds. As the 
natural occurrence of some species is limited 
to some phytoecological units of the state, it 
is advisable that those interested in initiating 
meliponiculture activities and/or diversifying 
their beekeeping activities to choose species 
that occur naturally in these regions or 
occur in regions with similar environmental 
characteristics. This can help to avoid a series of 
ecological problems, from the non-adaptation 
of a species to a new place with different 
climatic and environmental characteristics, 
competition between introduced and native 
species for space and resources, extinction of 
native species until disease transmission for 
local native bee populations that may be caused 



JÂNIO A. FELIX & BRENO M. FREITAS MELIPONINES OF THE STATE OF CEARÁ, BRAZIL

An Acad Bras Cienc (2021) 93(3) e20190767 14 | 17 

by the uncontrolled transport of meliponine 
species from one region to another (Vollet Neto 
et al. 2018).

The review of studies on the stingless bee 
species already recorded in the State of Ceará, 
together with new occurrences described in 
this study showed that Ceará presents a rich 
meliponine biodiversity, since Brazil with its huge 
territorial extension and all its diverse conditions 
climatic and environmental conditions is home 
to 244 species of meliponines already validated 
plus other 89 new species to be described, 
totaling 333 species so far (Pedro 2014), with 49 
(15.01%) of them found in the territory of Ceará. 
Our data emphasize the need for detailed 
studies throughout the Brazilian territory to 
expand the knowledge about the diversity of 
this group of bees.

CONCLUSIONS

The fauna of meliponines in the State of Ceará 
is rich and diverse, and composed of at least 
49 species, a greater number than previously 
reported.

Although meliponines occur all over Ceará, 
the natural distribution of the species is not 
homogeneous and is strongly linked to the 
environmental conditions of the phytoecological 
units of the state.

Species of meliponines once considered 
common in the state are threatened or locally 
extinct in the wild, being no longer possible 
to find them outside meliponaries. Urgent 
measures are needed to conserve the remaining 
species.

The high richness and wide distribution of 
meliponines in the State of Ceará indicates a 
good potential for the expansion of sustainable 
meliponiculture, and also the possibility of 
developing the activity in any region of the State.
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