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Abstract. The stingless bee Tetragonisca buchwaldi (Friese, 1925) is documented in Ecuador (1925), Costa
Rica (1962), and Panama (1983). This study presents new records for two provinces in Panama and the
first-ever report of the species in Colombia. This last record was obtained in September 2022 in Chocd
Department using pan traps, which were exposed inside the forest. These new records contribute to the
general knowledge of Meliponini, mainly in the biogeographic Chocd region where these bees are under-
sampled.
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INTRODUCTION

Stingless bees belonging to the tribe Meliponini within the family Apidae hold paramount importance within
tropical ecosystems. These bees are important pollinators of native plants and crops (Heard 1999; Slaa et
al. 2006; Paz et al. 2021). Their significance extends back millennia, with evidence of their use in stingless
beekeeping dating back 2,000 years (Quezada-Eudn 2018; Paris et al. 2020). Even today certain cultures
continue to rely on these bees to procure essential products like honey, propolis, and wax (Gonzalez et al.
2018; Quezada-Eudn et al. 2018).

Colombia has approximately 151 species of stingless bees (Camargo et al. 2013; Engel 2022; Ascher
and Pickering 2023; Flérez et al. 2023). However, comprehensive records and taxonomic insights remain
elusive for various stingless bee groups within the country (Gonzélez 2007; Jaramillo et al. 2019; Guevara
et al. 2020), which hamper the understanding of their distribution and impede ecological, behavioral, and
conservation research efforts.

The genus Tetragonisca Moure, 1946 is distributed from Mexico to Argentina and encompasses four dis-
tinct species (Michener 2007; Ascher and Pickering 2023; Camargo et al. 2023). Among them, Tetragonisca
angustula (Latreille, 1811) is the most extensively studied and used in stingless beekeeping (e.g. Nates-Parra
and Rosso-Londofio 2013; Griiter 2020). This species exhibits a broad distribution across the Neotropics
and potentially constitutes a species complex (Camargo et al. 2013). Conversely, Tetragonisca buchwaldi

OPENaACCESS (Friese, 1925) is unsuited for meliponiculture due to its distinct nesting behavior in abandoned mammal
burrows in the ground (Wille 1983). Its distribution remains more confined, with documented occurrences
in Ecuador, Panama, and Costa Rica (Camargo et al. 2013; Ascher and Pickering 2023). While some studies
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Figure 1. Worker of Tetragonisca
buchwaldi. A. Dorsal habitus. B. Lateral
habitus. C. Frontal habitus. D. Collection
labels. E. Inner surface of metatibia and
metatarsus. F. Frontal view of head. Scale
bars: A-C=1mm. E, F=0.5 mm.

To map the records of the species, we used the geographical coordinates associated with specimen
labels and records of T. buchwaldi in the Global Biodiversity Information database (GBIF 2023a). For
records that did not have exact geographical information we used Google Earth (Google, Mountain View,
CA, USA) to acquire geographic coordinates. We generated maps using SimpleMappr (Shorthouse 2010).
The labels of examined specimens were transcribed and added clarifying information are included by us
in square brackets. The symbols: @, @ were used for worker and queen respectively.

The following institutional acronyms for repositories holding specimens examined were used: LABUN,
Laboratorio de Investigacién en Abejas de la Universidad Nacional de Colombia, Bogota, Colombia (R.
Ospina). RPSP, Colegdo Entomoldgica Prof. J.M.F. Camargo, Ribeirdo Preto, Brazil (E.A.B. Almeida).

RESULTS

Tribe Meliponini Lepeletier, 1836
Genus Tetragonisca Moure, 1946

Tetragonisca buchwaldi (Friese, 1925)
Trigona buchwaldi Friese (1925: 40 [Q, @J).
Figures 1, 2

New records (17 =12 ¢). COLOMBIA — CHOCO - San José del Palmar, vereda Playa Rica; 04.9446,
-076.2013; 1120 m elev.; 10-23.1X.2022; J. Alonso leg., pan trap; 19, LABUN43840 « same locality; 04.9447,
-076.2014; 19, LABUN4424.

PANAMA — COCLE - El Valle; [08.6008, ~080.1303]; 585 m elev.; 13.11980; D. W. Inouye leg.; 19, RPSP —
SAN BLAS - Res. Indigena Kuna [Kuna Indigenous Reserve]; 09.3333, -078.5000; 14-16.VIII.1985; Camargo
leg.; 9 9, RPSP.

A

D Colombia. Chocd, San José del
Palmar. Vda. Playa Rica
4,944644 -76,201341 1120 msnm
10-23 sep 2022

Col: J. Alonso

Cod col: D4T3C2

Colombia, Choco, San Joseé del
Palmar. Vda. Playa Rica.
4,944646663 -76,20134397

1120 msnm  10-23 sep 2022
Col: J. Alonso

Cod col: D2:T2:C2
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Other records (1 = 619). COSTA RICA — SAN JOSE « N. de Quepos; [09.4570, -084.1387]; 30 m elev.;
2.111965; A. Wille leg.; 3P, USP_RPSP0011480-82.

ECUADOR — CoTOPAXI « San Francisco de las Pampas; [-0.4399, -078.9667]; 1597 m elev.; 1X.1984:
G. Onore leg.; 2 Q. RPSP « same locality; 13.X1997, S. Mateus leg; 52 @, RPSP 22.0517, RPSP 22.090,
RPSP 22.091, RPSP 22.1284-RPSP 221330, USP_RPSP00011478, USP_RPSPO0005195 — PICHINCHA « Rio
Palenque, Reserva; [-0.5877, -079.3624]; 1597 m elev.; 11.1983; T.M. Sharkey, L. Masner leg.; Malaise trap;
1Q, RPSP000035 « San Miguel de Los Bancos, 5 km E.; 0.02111, -78.84861; 1120 m elev; 29.1111999; R.
Brooks leg.; 1 sex indet., RPSP010663 RPSP.

PANAMA — COLON - Santa Rita, ridge; [09.3402, -079.7801]; 102 m elev.; 28-31.X11989; D. Roubik leg.;
on Bixa [Bixa sp., Bixaceae]; 2 @, RPSP — PANAMA « Cerro Jefe; [09.2309, -079.3841]; 971 m elev.; 7.1.1980; D.
Roubik leg.; 19, RPSP

Comments. We report new records of 7. buchwaldi from the provinces of Coclé and San Blas in Panama,
as well as the first report of the species from Colombia.

The specimens of T. buchwaldi from Colombia exhibit dark brown metasoma (Figure 1B), although the
specimens from Central America and Ecuador have reddish metasoma. The two specimens from Colombia
were among 442 bees collected using pan traps (one in a yellow pan and the other in a white pan).

“Suelona” probably corresponds to the common name in Cotopaxy given to these bee species for their
nesting habit on the ground (“suelo” in Spanish). A sizable minority of stingless bee species exhibit this
behavior (Griter 2020).

Identification. The genus can be recognized using the keys to genera Meliponini by Silveria et al (2002),
Michener (2007) and Flérez et al. (2023). Tetragonisca can be distinguished from other similar genera by
the presence of a basal sericeous area on the inner surface of the metabasitarsus (Figure 1E) and two apical
mandibular teeth (Figure 1F), unlike Trigona Jurine, 1807, which also present the sericeous area on the
metabasitarsus and present 4-5 apical mandibular teeth. Tetragonisca buchwaldi differs from T. angustula,
the only species previously reported for Colombia in this genus, by having a melanic body coloration and

a slight frontal carina (light yellow body coloration, mainly in the mesosoma and frontal carina absentin 7.
angustula).

DISCUSSION

Tetragonisca buchwaldi had been previously documented in Costa Rica, Panama, and Ecuador. With these
new records in Colombia, its distribution is now definitively known to encompass the entire Chocd bio-
geographic region, stretching from southern Panama to northern Ecuador (Figure 2). This newly recorded
presence significantly contributes to our understanding of the species’ range. Furthermore, this distribu-
tion pattern is mirrored by other stingless bee species, including Lestrimelitta galvisi Guevara, Gonzalez

& Ospina, 2020, Nannotrigona occidentalis Jaramillo, Ospina & Gonzalez, 2019, Nogueirapis mirandula
(Cockerell, 1917), Oxytrigona chocoana Gonzalez & Roubik, 2008, Partamona aequatoriana Camargo, 1980,
Ptilotrigona occidentalis (Schulz, 1904), and Scaura argyrea (Cockerell, 1912) (Jaramillo et al. 2019; Guevara
et al. 2020; Flérez et al. 2023).

The distribution of T. buchwaldi appears to be closely tied to the environmental conditions unique to
the lowland Pacific rainforest. The nests of this species are susceptible to melting when exposed to direct
sunlight, leading to a continuous need for reconstruction. Conversely, these bees have evolved efficient
adaptations for thriving within tropical rainforests, exhibiting a preference for soft, moderately shallow
(15-35 cm), and well-drained soils (Wille 1966). Furthermore, their distribution may well be constrained by
the biogeographical region of Chocé (de Camargo 2012).

The Colombian Pacific region remains significantly undersampled in terms of its melittofauna, leading
to an underestimation of its biodiversity. This is particularly evident when considering the limited number of
preserved specimens from the family Halictidae documented in GBIF (2023b). Interestingly, the Halictidae
stands out as one of the most diverse and prolific families within the entirety of Colombian ecosystems
(Gonzalez and Engel 2004; Smith-Pardo and Gonzalez 2007). The dearth of research groups dedicated to
studying bees within this region may be closely tied to the scant information available.

The underestimated bee diversity within the Colombian biogeographic Chocd region can be attributed
not only to limited sampling efforts but also to the inherent biases associated with each bee collection
method employed. Sweep netting emerges as the most efficient technique, yielding a greater quantity and
diversity of bee specimens, particularly in open ecosystems, although it encounters challenges in forested
environments (Laroca and Orth 2002; Gutiérrez-Chacdn et al. 2018). Nevertheless, this approach can be
supplemented using Van Someren traps, which demonstrate effectiveness in forested settings (Smith-Pardo
and Gonzalez 2007). Moreover, scent-baited traps are specialized tools for capturing orchid bees (Williams
and Dodson 1971).

Additional methods such as Malaise traps and pan traps, while less proficient in capturing multitude of
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Figure 2. Map with the records of
Tetragonisca buchwaldi. New records (red
triangles) and previous records (yellow
circles).

species, have demonstrated their capacity to capture species that may elude other techniques (Roulston
et al. 2007). Alonso-Alarcon et al. (in prep.) conducted field sampling of bees in Tatamd National Park,
employing 135 color traps during 24-hour activity periods. Using this method, these authors collected 442
individuals, of which only two were T. buchwaldi; no other specimens of this species were captured using
Vian Someren tramps and entomological nets in that study. These results for the capture of . buchwaldi
show the low representativeness within the converted area sampled, which corresponds to the expansion
zone of the Tatamd National Park.

Furthermore, we examined collections from Bogota D.C., with over 3000 Tetragonisca specimens and
primarily acquired using entomological nets. All of these specimens were identified as 7. angustula or
nearby morphospecies. We propose an expanded adoption of alternative collection methods, as empirical
evidence suggests their combined usage serves to complement one another, providing a more compre-
hensive insight into the broader spectrum of bee community diversity within a given locality (Rhoades et al.
2017; Prendergast et al. 2020).

In conjunction with preceding studies (e.g. Gonzalez and Roubik 2008; Jaramillo et al. 2019; Guevara
et al. 2020; Engel 2022), our new data underscore a persistent gap in our understanding of wild bees in
Colombia. This knowledge deficit extends even to the corbiculate groups, which have received relatively
more attention (Bonilla-Gémez and Nates-Parra 1992; Ospina-Torres and Sandino-Franco 1997; Gonzalez
and Griswold 2011; Jaramillo et al. 2019; Guevara et al. 2020). The observed deficiency should catalyze
heightened taxonomic investigation across various bee groups within the country. Such endeavors will
facilitate the construction of a robust knowledge foundation, enabling the pursuit of studies encompassing
ecology, genetics, and biogeography. Furthermore, this knowledge accumulation can pave the way for
informed policy making aimed at conserving both species and terrestrial ecosystems.
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