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Research Title : Taxonomy of stingless bees (Hymenoptera: Meliponini)

in southern Thailand
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Abstract

Stingless bees (Hymenoptera: Meliponini) belong to the corbiculate bee group
as the honey bees. They are eusocial bees with one queen per colony and thousand
of worker bees performing different tasks. Stingless bees are important pollinators for
food crop productivity, thus in Thailand, farmers usually rent the colonies to help
increasing their crop yield every year. Presently, more than 500 stingless bee species
were described worldwide. In Thailand, 10 genera and 32+ species are reported,
though new species are currently being described. Despite these available data, a
revision of the group including keys and illustrations of important diagnostic characters
is still crucially needed, particularly for taxa in south Thailand. The objective of this
work is to preliminary revise the taxonomy of stingless bees in south Thailand by
examining 331 specimens deposited at the Chulalongkorn University Natural History
Museum that were collected from 2003 to 2018. Seven stingless bee genera and 18
species were recognized: Geniotrigona Moure, 1961 (n=42), Homotrigcona Moure, 1961
(n=2), Heterotrigona Schwarz, 1939 (n=42), Lisotrigona Moure, 1961 (n=1),
Lepidotrigona Schwarz, 1939 (n=26), Tetragonula Moure, 1961 (n=204), and Tetrigona
Moure, 1961 (n=14). Descriptions and diagnostic characters of each species along with
distribution maps and identification key to specific level are provided. Results from

this study are important foundation future study of stingless bee taxonomy in Thailand.

Keywords: Eusocial, Morphology, Distribution, Identification key
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Geniotrigona thoracica Smith, 1857 9113 42 §19819
Heterotrigona itama Cockerell, 1918 37U2U 42 984
Homotrigona fimbriata Smith, 1857 471UU 2 f19819

Lepidotrigona satun Attasopa and Banziger, 2018 37U2U 22 §19814
Lepidotrigona terminata Smith, 1878 1121 3 §19819
Lepidotrigona ventralis Smith, 1878 317U 1 AI9E9

Lisitrigona cacciae Nurse, 1907 712U 1 A79819

Tetragonula atripes Smith, 1857 471U 11 29819

Tetragonula collina Smith, 1857 97U 33 {19819

Tetragonula fuscobalteata Cameron, 1908 311U 3 AI0E9
Tetragonula laeviceps Smith, 1857 31U 51 F79879

Tetragonula malaipanae Engel, 2017 99124 24 f19819
Tetragonula melanocephala Gribodo, 1893 91UU 1 A29E19
Tetragonula pagdeni Schwarz, 1939 91u2U 71 $19814

Tetragonula reepeni Friese, 1918 31U 2 fn981

Tetragonula sirindhornae Michener and Boongird, 2004 37u1u 5 (29874
Tetrigona apicalis Smith, 1857 314U 13 A29874

Tetriscona melanoleuca Cockerell, 1929 97121 1 A29E19
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2 6 wananisnsranesatulsslunaldvesusandlne lae A, Geniotrigona thoracica
Smith, 1857; B, Heterotrigona itama Cockerell, 1918; C, Homotrigona fimbriata Smith,
1857; D, Lepidotrigona satun Attasopa and Banziger, 2018; E, Lepidotrigona
terminata Smith, 1878 ; F, Lepidotrigona ventralis Smith, 1878
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il 7 wansnisnszanesatulsdlunieldvesusemelng e G, Lisitrigona cacciae Nurse,
1907; H, Tetragonula atripes Smith 1857; |, Tetragonula collina Smith 1857; J,
Tetragonula fuscobalteata Cameron 1908; K, Tetragonula laeviceps Smith, 1857; L,

Tetragonula malaipanae Engel, 2017
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A9 8 wansnisnszatedatulsslunialaveslsenalng Iy M, Tetragonula

melanocephala Gribodo, 1893; N, Tetragonula pagdeni Schwarz, 1939; O,
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Tetragonula reepeni Friese 1918; P, Tetragonula sirindhornae Michener and Boongird,

2004; Q, Tetrigona apicalis Smith, 1857; R, Tetrigona melanoleuca Cockerell, 1929
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N1TUTIYILANWULNIBUNTUITIU (A8129NYY)

Material and Method

331 specimens used in this study were borrowed from Chulalongkorn

University Museum of Natural History. Here | stated the name briefly as CUNH.

Specific characters

These characters are used to distinguish Meliponini species in the Oriental or

Indo-Malayan region. | follow the characters which schwarz (1939) used in his paper:

Indo-Malayan species of Tricona, 1939 and Sakagami (1985) used in his paper: Key to

the stingless bee species found or expected from Sumatra, 1985.

(1)

2

(3)

(4)

(5)

(6)

()

(8)

Body length: Measuring from the clypeus of the head to the apical of the
metasoma in millimeter (mm.)

Clypeus: A yellow or reddish brown or black pattern can be found in different
species and hair pattern on this area is one character can be found in some
species.

Head width: Measuring from the frons of head to the apical of the fore wing
in millimeter (mm.)

Hind basitarsi: Patterns of area in common species have hairless spot or
called disc, but some species have hair on this area.

Hind tibia: Patterns and color of hair on anterior and posterior tibia is variety
across species. Hairs on the anterior and posterior tibia can be different in
same species.

Legs: A yellow or reddish brown or black pattern can be found in different
species. Some species may have more than 1 color in their legs.

Malar space: Measuring from the lower rid of the compound eyes to the base
of the mandible compare with the width of scape.

Mandible: Numbers of teeth appear in the mandible and size of teeth that is

well developed or small size.
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(9) Metasoma: Mostly this area is black with various yellow reddish coloration in
different patterns.

(10) Propodeum: Patterns on this area in shiny pattern or hairy area.

(11) Scutum: Patterns of surface on this area differentiate that can be used to
sorting variety species. The pattern of hair on scutum that arrange differently
in each species and color of hairs can be used as well because it is different.

(12) Scutellum: The projectile on this character can be found in some species.
The color of this area varies in unlike species.

(13) Tegula: The color of this character is different in distinct individual species.

(14) Tomenta: one pattern of hairs shorty, thick and flaky that can be differ in
terms of color and area.

(15) Wings: A contrast bicolored of wholly transparent pattern can be found in
different species.

(16) Wing length: Measuring from the tegula to the apical of the fore wing in

millimeter (mm.)
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Geniotrigona thoracica Smith, 1857

(Fig.11)

Systematics.

Genus Geniotrigona Moure 1961

Specimen examine. THAILAND. Chumpon: Sawi District, Chumphon horticultural
research center, 22 January 2018, N. Warrit et al. (29 ; CUNH). Narathiwat: Hara-bara
Sanctuary, 28 February 2017, Ah-meen (199 ; CUNH). Phang Nga: Kura Buri District, 14
June 2015, N. Warrit et al. (19 ; CUNH). Prachuap Khiri Khan: Mueang District, 26 June
2003, N. Warrit (19 ; CUNH). Surat Thani: Phanom District, 27 January 2018, N. Warrit
et al. (199 ; CUNH).

Diagnosis. This specie can distinguish from Meliponini species by its ferruginous color;
clypeus, scutum and metasoma, well developed malar space that make long distance,
body length is long intermediately 7-9 mm. This species is the largest Meliponini

species that can be found in Thailand.

Description. — Female: Structure: Body length 7.3-7.4 mm. and predominantly
reddish. Prosoma: Head entirely black and shiny. Mandibles shinny with 2 moderately
teeth and entirely reddish brown. Clypeus covered entirely reddish brown with some
white hairs. Malar space is well developed that longer than double the width of scape.
Mesosoma: Overall, the integument shiny. Mesoscutum entirely yellow orange with
black hairs. Mesoscutellum short and wholly brownish black with black hairs.
Propodeum medially brownish black and shiny smooth. Tegula reddish brown. Wings
entirely transparent. Legs more or less reddish brown towards their base. Hind basitarsi
with a differentiate disc and very wide, fully two-thirds about as wide as hind tibia.
Posterior fringe of hind tibia mostly consisting of white plumose hairs. Metasoma:

Metasoma lengthy, smooth and brown but pale red at base.
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Heterotrigona itama Cockerell, 1918

(Fig.12)

Systematics.

Genus Heterotricona Schwarz, 1939

Subgenus Heterotrigona Schwarz, 1939

Specimen examine. THAILAND. Songkla: Tone Plew Waterfall, 13 June 2015, N. Warrit
et al. (259 ; CUNH). Songkla: Singhanakhon District, 26 October 2015, N. Warrit et al.
(19 ; CUNH). Phang-nga: Khura Buri District, 14 June 2015, N. Warrit et al. (19 ; CUNH).
Surat_thani: Phanom District, 27 January 2018, N. Warrit et al. (79 ; CUNH). Satun:
Khuan Don District, 25 January 2018, N. Warrit et al. (8% ; CUNH).

Diagnosis. This specie come with predominately black body. Mandible with only

especially 1 tooth. Wings transparent.

Description. — Female: Structure: Body length 6.0-6.1 mm. and entirely black.
Prosoma: Head wholly black and dorsally shiny. Mandibles with only especially 1 tooth
at inner edge of its apex and entirely brownish black to reddish brown. Clypeus
covered entirely black with some white hairs. Malar space scarcely about as long as
the double width of scape. Mesosoma: Overall, the integument shiny. Mesoscutum
and mesoscutellum entirely blackish with black. Mesoscutellum short, not salient.
Propodeum wholly black and glabrous. Tegula brownish black. Wings entirely
transparent with dull brown wing venation. Legs completely black. Hind basitarsi with
a differentiate disc and wide as two-thirds the width of its hind tibia. Hair fringing hind
tibia posterior almost white plumose hairs. Metasoma: Metasoma wholly blackish and

prolix.
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Homotrigona fimbriata Smith, 1857

(Fig.13)

Systematics.
Genus Homotrigona Moure, 1961

Subgenus Homotrigona Smith, 1857

Specimen examine. THAILAND. Chumpon: Tae Sae District, 25 June 2003, N. Warrit.

(19 ; CUNH). Prachuap Khiri Khan: Mueang District, 26 June 2003, N. Warrit (1 ; CUNH).

Diagnosis. This specie come with dominant character is erect black hairs on clypeus.
Body commonly yellowish to pale brown, but legs wholly brownish black. Large

species, usually 8-9 mm. Mandible with 2 well developed teeth.

Description. — Female: Structure: Body length 7.1-7.2 mm and predominantly
yellowish brown. Prosoma: Head wholly yellowish brown and shin. Mandibles with 2
large well- developed teeth and entirely brown. Clypeus yellow with dominant erect
black hairs and some white hairs. Malar space relatively shorter or about as long as
width of scape. Mesosoma: Thorax shiny and predominantly yellow to brown.
Mesoscutum and mesoscutellum entirely yellowish brown with white or silver hairs.
Mesoscutellum short, not salient. Propodeum wholly brown and shiny smooth. Tegula
yellow. Wings entirely transparent with dull yellow wing venation. Legs predominantly
dark brown to paler. Hind basitarsi with a differentiate bristleless area at the base or
disc and very narrow compare to hind tibia or not much wider than half of hind tibia.
Hair fringing hind tibia posterior almost white plumose hairs. Metasoma: Metasoma
rounded and brown but pale brown at base. Apical abdominal segments shorter than

base.
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Lepidotrigona satun Attasopa and Banziger, 2018
(Fig.14)

Systematics.

Genus Lepidotrigona Schwarz, 1939

Specimen examine. THAILAND. Satun: Khuan Don District, Thale Ban National Park, 25
January 2018, N. Warrit et al. (229 ; CUNH).

Diagnosis. As the other new Lepidotrigona species recently found in Thailand in 2018,
this species also come with predominantly black head, mesosoma and metasoma.
There are 2 characters to distinguish from Lepidotricona species by its tomanta
absent at mesoscutellum and posterior fringe of hind tibia wholly consisting of black

simple hairs. All of thorax tessellate.

Description. — Female: Structure: Body length 3.9-4.1 mm. and entirely brownish
black. Prosoma: Head all black and tessellate. Mandibles with 2 small teeth and
entirely yellowish brown. Clypeus black with lots of white hairs. Malar space not short,
about as long as width of scape. Mesosoma: Thorax not shiny, wholly tessellate and
predominantly dark brown to black with small punctures and some tomenta.
Mesoscutum entirely black with lots of yellow tomenta at edge, but mesoscutellum
without tomenta and not projectile. Propodeum wholly brown tessellate. Tegula
brownish black.. Propodeum wholly black and tessellate. Tegula brownish black. Wings
transparent with brown wing venation. Legs predominantly black, pale brown at apical
part espically tarsi. Hind basitarsi with a differentiate disc and wide as two-thirds the
width of its hind tibia. Hair fringing hind tibia posterior only black simple hairs.

Metasoma: Metasoma lengthy and black with some brown at base.
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Lepidotrigona terminata Smith, 1878
(Fig.15)

Systematics.

Genus Lepidotrigona Schwarz, 1939

Specimen examine. THAILAND. Prachuap Khiri Khan: Mueang District, 26 June 2003, N.

Warrit (2% ; CUNH). Satun: Khuan Don District, Thale Ban National Park, 25 January
2018, N. Warrit et al. (19 ; CUNH).

Diagnosis. This specie can be distinguish from Lepidotricona species group by its
tomenta on mesoscutellum, no another species have tomenta on this area. Body with
more yellow organ such as coxa, tronchanter and sternites. Hind tibia apically distinctly

but not markedly expanded. All of thorax tessellate.

Description. — Female: Structure: Body length 5.1-5.3 mm. and entirely brownish
black. Prosoma: Head wholly black and tessellate. Mandibles with 2 small teeth and
entirely brownish black. Clypeus black with lots of white hairs. Malar space relatively
long or about as long as width of scape. Mesosoma: Thorax shiny and predominantly
yellow to brown. Mesoscutum and mesoscutellum entirely yellowish brown with white
or silver hairs. Mesoscutellum short, not salient. Propodeum wholly brown tessellate.
Tegula brownish black. Wings transparent with dull brown wing venation. Legs
predominantly dark brown, pale brown at apical part. Hind basitarsi with a differentiate
disc and wide as two-thirds the width of its hind tibia. Hind tibia at apical part flatter
out than base but not emphatically expanded. Hair fringing hind tibia posterior only
simple hairs. Metasoma: Metasoma lengthy, apical abdominal segment pale yellow

contrast to brownish black base.
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Lepidotrigona ventralis Smith, 1878
(Fig.16)

Systematics.

Genus Lepidotrigona Schwarz, 1939

Specimen examine. THAILAND. Ranong: Kaper District, Klong naka Sanctuary, 14
January 2004, N. Warrit et al. (19 ; CUNH).

Diagnosis. This specie look resemble as Lepidotrigona satun but hind tibia with white
simple hairs instead of black simple hairs. Coxa, trochanter and sternites at apical
entirely pale yellow. There is little tomenta found only at mesoscutum, not found at

mesoscutellum. All of thorax tessellate.

Description. — Female: Structure: Body length 3.9-4.0 mm and entirely brownish
black. Prosoma: Head wholly black and tessellate. Mandibles with 2 small teeth and
entirely brownish black. Clypeus wholly black with lots of white hairs. Malar space
about as long as width of scape. Mesosoma: Thorax tessellate and predominantly black
with small punctures. Mesoscutum entirely black with some light yellow tomenta at
edge, but mesoscutellum without tomenta and not projectile. Propodeum wholly
brown tessellate. Tegula brownish black. Wings transparent with dull yellowish brown
wing venation. Legs predominantly dark brown, but basitarsi and tarsi pale brownt to
yellow. Hind basitarsi with a differentiate disc and wide as two-thirds the width of its
hind tibia. Posterior fringe of hind tibia mostly consisting of black simple hairs and some
white simple hairs. Metasoma: Metasoma lengthy, at least 2-3 apical abdominal

segment in sternite site pale yellow contrast to brownish black base.
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Lisitrigona cacciae Nurse, 1907

(Fig.17)

Systematics.

Genus Lepidotrigona Moure, 1961

Specimen examine. THAILAND. Prachuap Khiri Khan: Mueang District, 26 June 2003, N.
Warrit (19 ; CUNH).

Diagnosis. This specie come with small body size. There is body length approximately
less than 3 mm. Mesoscutum and mescoscutellum glabrous with extremely small

punctures. Hind tibia consisting of only simple hairs. Abdomen curled and small.

Description. — Female: Structure: Body length 2.3-2.4 mm. and entirely brownish
black. Prosoma: Head wholly dark brown and shiny. Mandibles with 2 teeth and
entirely brown. Clypeus light brown with some light yellow hairs. Malar space relatively
very short or shorter than width of scape. Mesosoma: Thorax glabrous and entirely
brown to black. Mesoscutum and mesoscutellum predominantly dark brown with little
light yellow hairs. Mesoscutellum short. Propodeum wholly brown and smooth. Tegula
wholly yellow. Wings transparent with yellow wing venation. Legs predominantly
brown, pale brown at apical part especally hind basitarsi and tarsi. Hind basitarsi with
a differentiate disc and very narrow compare to hind tibia or not much wider than half
of hind tibia. Hind tibia also narrow. Hair fringing hind tibia posterior only black simple
hairs. Metasoma: Metasoma curled and small, abdominal segments at apical part

explicitly short and narrow.
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Tetragonula atripes Smith, 1857

(Fig.18)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonilla Smith, 1857

Specimen examine. THAILAND. Narathiwat: Hara-bara Sanctuary, 28 February 2017,

Ah-meen (9% ; CUNH). Satun: Khuan Don District, Thale Ban National Park, 25 January
2018, N. Warrit et al. (2% ; CUNH).

Diagnosis. This specie come with honey yellow brown body but parts of legs from
femur down entirely black no matter hind tibia, hind basitarsi and tarsi. Apical

metasomal tergite more dark. Basal half of wing more black than apical wins.

Description. — Female: Structure: Body length 5.7-5.9 mm and predominantly honey
yellow brown. Prosoma: Head wholly yellow. Mandibles with 2 moderately teeth and
basally yellow brown contrast to dark brown at apical part. Clypeus light yellow like
other part of haed. Malar space short or about as long as the width of scape.
Mesosoma: Thorax glabrous and entirely yellow. Mesoscutum and mesoscutellum
wholly yellow with some black hairs. Mesoscutellum not short, slightly projectile.
Propodeum entirely brown and shiny. Wings bicolored, basally dark brown contrast to
milky white apical part. Tegula and wing venation wholly yellow brown. Legs
predominantly black from femur down. Hind basitarsi with a bristleless area or
differentiate disc and wider than half of hind tibia. Posterior fringe of hind tibia mostly
consisting of white plumose hairs. Metasoma: Metasoma lengthy and yellow brown

but dorsally at base darker than ventral part.
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Tetragonula collina Smith, 1857
(Fig.19)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonilla Smith, 1857

Specimen examine. THAILAND. Chumpon: Sawi District, Chumphon horticultural
research center, 22 January 2018, N. Warrit et al. (49 ; CUNH). Narathiwat: Hara-bara
Sanctuary, 28 February 2017, Ah-meen (275 ; CUNH). Phang Nga: Mueang District, 14
July 2003, N. Warrit. (1% ; CUNH). Surat Thani: Phanom District, 27 January 2018, N.
Warrit et al. (1% ; CUNH).

Diagnosis. This specie can be distinguish Tetragonula species group by its black
mesoscutum, mesoscutellum, legs, tegula. Wing bicolored and especially its

mesoscutellum emphatically projectile.

Description. — Female: Structure: Body length 4.7-4.8 mm. and predominantly black.
Prosoma: Head wholly black. Mandibles with 2 moderately teeth and brownish black.
Clypeus light black like other part of head. Malar space short or about as long as the
width of scape. Mesosoma: Thorax glabrous and entirely black. Mesoscutum and
mesoscutellum wholly black with some black hairs. Propodeum entirely black and
shiny. Wings bicolored, contrast between the dark brown basal and whitish apical of
the wing. Tegula and wing venation wholly brownish black. Mesoscutellum not short,
emphatically projectile. Legs wholly black. Hind basitarsi with a bristleless area or
differentiate disc and wider than half of hind tibia. Posterior fringe of hind tibia mostly

consisting of white plumose hairs. Metasoma: Metasoma lengthy and black.
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Tetragonula fuscobalteata Cameron, 1908

(Fig.20)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonula Moure, 1961

Specimen examine. THAILAND. Chumpon: Tae Sae District, 25 June 2003, N. Warrit.
(39 ; CUNH).

Diagnosis. This specie look resemble as Tetragonula pagdeni but smaller and
mesosctal hairs and mesoscutellar hairs light yellow to white without black hairs.

Mesoscutum with light hair bands and anterior hind tibia with white hairs.

Description. — Female: Structure: Body length 2.5-2.6 mm and wholly brown.
Prosoma: Head wholly black. Mandibles with 2 moderately teeth and brown. Face with
many white hairs and clypeus light dark brown. Malar space very short or about shorter
than the width of scape. Mesosoma: Thorax glabrous and entirely black with lots of
white hairs. Mesoscutum and mesoscutellum wholly brown and glabrous with white
hairs. Mesoscutellum not short, projectile. Propodeum brown and smooth. Wings
wholly transparent. Tegula and wing venation wholly light brown. Legs wholly brown.
Hind basitarsi with a differentiate disc and narrow or not wider than half of hind tibia.
Anterior fringe of hind tibia with white simple hairs but posterior fringe of hind tibia
mostly consisting of white plumose hairs. Metasoma: Metasoma rounded and smooth.

Color of abdomen very variable, usually ligsht brown to yellow.
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Tetragonula laeviceps Smith, 1857

(Fig.21)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonula Moure, 1961

Specimen examine. THAILAND. Chumpon: Tae Sae District, 25 June 2003, N. Warrit.
(19 ; CUNH). Phang Nga: Kura Buri District, 14 June 2015, N. Warrit et al. (29 ; CUNH).
Phang Nea: Mueang District, 14 July 2003, N. Warrit. (19 ; CUNH). Prachuap Khiri Khan:

Kui Buri Distrit, Kui Buri national park, 19 January 2014, N. Warrit et al. (19 ; CUNH).
Songkla: Tone Plew Waterfall, 13 June 2015, N. Warrit et al. (59 ; CUNH). Songkla:
Singhanakhon District, 26 October 2015, N. Warrit et al. (39 ; CUNH). Surat thani: Ko
Sanui District, 17 July 2003, N. Warrit. (19 ; CUNH). THAILAND. Surat thani: Phanom
District, 27 January 2018, N. Warrit et al. (3% ; CUNH). Satun: Khuan Don District, Thale
Ban national park, 25 January 2018, N. Warrit et al. (359 ; CUNH).

Diagnosis. This specie come with black to brown body, anterior hind tibia consisting

of only black hairs. Wing transparent not bicolored. Mesoscutellum slightly projectile.

Description. — Female: Structure: Body length 4.1-4.2 mm. and wholly brown.
Prosoma: Head wholly black. Mandibles with 2 moderately teeth and brown. Face with
some white hairs and clypeus dark brown. Malar space very short or about shorter
than the width of scape. Mesosoma: Thorax glabrous and entirely black with lots of
white hairs. Mesoscutum and mesoscutellum wholly brown and glabrous with white
hairs, mesoscutellum projectile. Propodeum black and smooth. Wings wholly
transparent. Tegula and wing venation entirely brown. Legs wholly black. Hind basitarsi
with a differentiate disc and narrow or shorter than half of hind tibia. Anterior fringe of
hind tibia with only black simple hairs but posterior fringe of hind tibia mostly consisting
of white plumose hairs. Metasoma: Metasoma lengthy. Color of abdomen very

variable, usually dark brown to black.
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Tetragonula malaipanae Engel, 2017

(Fig.22)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonula Moure, 1961

Specimen examine. THAILAND. Phang-nga: Khura Buri District, 14 June 2015, N. Warrit
et al. (19 ; CUNH). Prachuap Khiri Khan: Mueang District, 26 June 2003, N. Warrit (39 ;
CUNH). Ranong: Koh Phayam, 16 January 2014, N. Warrit et al. (19 ; CUNH). Surat thani:
Phanom District, 27 January 2018, N. Warrit et al. (199 ; CUNH).

Diagnosis. This specie come with entirely black on head, propodeum and mesoscutum
but body predominantly honey yellow brown to light brown that make this specie

differ to other honey yellow brown stingless bees group.

Description. — Female: Structure: Body length 4.3-4.5 mm. and predominantly honey
yellow brown but some parts black. Prosoma: Head entirely black, face with many
white hairs. Mandibles with 2 moderately teeth and brown. Clypeus entirely yellow.
Malar space very short, not wide as the width of scape but the base of the mandible
separated from the rim of eyes. Mesosoma: Thorax glabrous and entirely brownish
black with some white hairs. Mesoscutum with dense puntures and particularly black
but mesoscutellum variable color from yellow brown to brown, both character shiny
with white hairs. mesoscutellum slightly projectile. Propodeum especially black and
glabrous. Wings transparent. Tegula honey yellow brown but wing venation brown.
Legs all yellow brown, hind basitarsi with a differentiate disc and narrow or no wide as
half of hind tibia. Posterior fringe of hind tibia mostly consisting of white plumose hairs.
Metasoma: Metasoma lengthy and glabrous. apical abdominal segment brown or

darker contrast to yellow brown base.
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Tetragonula melanocephala Gribodo, 1893

(Fig.23)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonula Moure, 1961

Specimen examine. THAILAND. Songkla: Tone Plew Waterfall, 13 June 2015, N. Warrit
etal. (19 ; CUNH).

Diagnosis. This specie come with body wholly honey yellow brown except head that
predominantly black. The color of propodeum and mesoscutum both entirely yellow

brown as characters that can distinguish from other honey brown stingless bees group.

Description. — Female: Structure: Body length 4.9-5.0 mm. and wholly honey yellow
brown. Prosoma: Head all brownish black, face with many white hairs. Mandibles with
2 moderately teeth and light brown. Clypeus and supraclypeal area wholly yellow.
Malar space very short or shorter than the width of scape but the base of the
mandible separated from the rim of eyes. Mesosoma: Thorax shinny and entirely
yellow brown with some white hairs. Mesoscutum shiny and entirely brown to yellow
with white hairs and some black hairs, mesoscutellum yellow and slightly projectile.
Propodeum honey yellow brown and glabrous. Wings transparent. Tegula and wing
venation wholly yellow brown. Legs yellow basally yellow brown but brown to dark
at apical part from hibd tibia down. Hind basitarsi with a differentiate disc and narrow
or not wide as half of hind tibia. Posterior fringe of hind tibia mostly consisting of white
plumose hairs. Metasoma: Metasoma lengthy, smooth and glabrous, color of abdomen

honey yellow brown and darker at apical parts.
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Tetragonula pagdeni Schwarz, 1939
(Fig.24)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonula Moure, 1961

Specimen examine. THAILAND. Chumpon: Sawi District, Chumphon horticultural
research center, 22 January 2018, N. Warrit et al. (169 ; CUNH). Chumpon: Lang Suan
District, 15 July 2003, N. Warrit. (39 ; CUNH). Chumpon: Tae Sae District, 25 June 2003,
N. Warrit. (1% ; CUNH). Phang Nga: Kura Buri District, 14 June 2015, N. Warrit et al. (49
; CUNH). Phang Nga: Tukuapa District, 14 June 2015, N. Warrit et al. (169 ; CUNH).
Phang Nea: Mueang District, 14 July 2003, N. Warrit. (6% ; CUNH). Prachuap Khiri Khan:
Pranburi Distrit, 21 January 2018, N. Warrit et al. (159 ; CUNH). Prachuap Khiri Khan:
Mueang District, 26 June 2003, N. Warrit (25 ; CUNH). Satun: Khuan Don District, 25
January 2018, N. Warrit et al. (69 ; CUNH). Surat thani: Phanom District, 27 January
2018, N. Warrit et al. (2% ; CUNH).

Diagnosis. This specie can be distinguish from Tetragonula fuscobalteata by mesosctal
hairs and mesoscutellar hairs light yellow to white but especially with black hairs.
Moreover, its body obviously larger than Tetragonula fuscobalteata. Anterior hind

tibia with white hairs.

Description. — Female: Structure: Body length 3.5-3.6 mm. and wholly black.
Prosoma: Head entirely black. Mandibles with 2 moderately teeth and black. Face with
many white hairs and clypeus brownish black but ventral part brown to yellow. Malar
space very short or about shorter than the width of scape. Mesosoma: Thorax glabrous
and entirely black with lots of white hairs. Mesoscutum and mesoscutellum wholly
black and glabrous with white hairs, mesoscutellum slightly projectile. Propodeum
black and smooth. Wings entirely transparent. Tegula and wing venation brown. Legs

basally black but dark brown at apical parts. Hind basitarsi with a differentiate disc and
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narrow or shorter than half of hind tibia. Anterior fringe of hind tibia with white simple
hairs but posterior fringe of hind tibia mostly consisting of white plumose hairs.
Metasoma: Metasoma lengthy. Color of abdomen very variable, usually dark brown to

black.
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Tetragonula reepeni Friese, 1918

(Fig.25)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonula Moure, 1961

Specimen examine. THAILAND. Phang Nea: Kura Buri District, 14 June 2015, N. Warrit
et al. (29 ; CUNH).

Diagnosis. This specie resemble to Tetragonula laeviceps but body larger and paler
such as legs, wing venation, abdomen and especially clypeus yellow brown. Wing

uniformly transparent.

Description. — Female: Structure: Body length 4.4-4.6 mm. and wholly brown.
Prosoma: Head entirely black, face with many white hairs. Mandibles with 2 moderately
teeth and brown. Clypeus yellow. Malar space very short that shorter than the width
of scape. Mesosoma: Thorax glabrous and entirely black with lots of white hairs.
Mesoscutum and mesoscutellum black and shiny with white hairs, mesoscutellum not
short, slightly projectile. Propodeum brown and glabrous. Wings transparent. Tegula
and wing venation wholly yellow brown. Legs all brown, hind basitarsi with a
differentiate disc and narrow or shorter than half of hind tibia. Anterior fringe of hind
tibia with black simple hairs but posterior fringe of hind tibia mostly consisting of white
plumose hairs. Metasoma: Metasoma lengthy and glabrous, color of abdomen usually

brown.
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Tetragonula sirindhornae Michener and Boongird, 2004

(Fig.26)

Systematics.
Genus Tetragonula Moure, 1961

Subgenus Tetragonula Moure, 1961

Specimen examine. THAILAND. Phang Nga: Kura Buri District, 14 June 2015, N. Warrit
et al. (29 ; CUNH). Prachuap Khiri Khan: Mueang District, 26 June 2003, N. Warrit (19 ;

CUNH). Ranong: Mueang District, Ngow Waterfall Natural Park, 16 July 2003, N. Warrit.
(29 ; CUNH).

Diagnosis. This specie look resemble as between Tetragonula malaipanae and
Tetragonula melanocephala that consisting of both characters from them that are
yellow brown propodeum and black mesoscutum. These different colors on the

same organs that make different species.

Description. — Female: Structure: Body length 3.6-3.7 mm. and entirely honey yellow
brown. Prosoma: Head whlloy brownish black, face with many white hairs. Mandibles
with 2 moderately teeth and dark brown. Clypeus and supraclypeal area wholly
yellow. Malar space very short or shorter than the width of scape. Mesosoma: Thorax
shinny and entirely yellow brown with many white hairs. Mesoscutum glarous and
entirely black with white hairs but mesoscutellum wholly yellow and slightly projectile.
Propodeum honey yellow brown and shiny. Wings transparent with wing venation
wholly brown or darker. Tegula all yellow. Legs yellow or little darker at apical parts.
Hind basitarsi with bristleless area or a differentiate disc and narrow or not wide as half
of hind tibia. Hair fringing hind tibia posterior mostly white plumose hairs. Metasoma:
Metasoma lengthy, smooth and g¢labrous, color of abdomen light brown and honey

yellow brown at basal parts.
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Tetrigona apicalis Smith, 1857
(Fig.27)

Systematics.

Genus Tetrigona Moure, 1961

Specimen examine. THAILAND. Narathiwat: Hara-bara Sanctuary, 28 February 2017,
Ah-meen (139 ; CUNH).

Diagnosis. This specie look resemble as Tetrigona melanoleuca but clypeus reddish
yellow, body color less melanic, malar space not well developed or about as long as
width of scape that longer than malar space of Tetricona melanoleuca. All parts of

antenna wholly yellow and Fore wing bicolored.

Description. — Female: Structure: Body length 4.7-4.9 mm. and entirely reddish
brown. Prosoma: Head wholly brownish black and shiny. Mandibles with 2 well
developed teeth and entirely brown. Face black but clypeus reddish yellow. Antenna
wholly yellow. Malar space not short or about as long as width of scape. Mesosoma:
Thorax glabrous and wholly black. Mesoscutum entirely brownish black with black
hairs. Mesoscutellum brown and not salient but with lots of yellow hairs. Propodeum
wholly brown and shiny. Tegula wholly yellowish orange. Wings with brown wing
venation and bicolored, basally light brown contrast to milky white apical part. Legs
predominantly reddish brown, paler at apical part from the hind tibia down. Hind
basitarsi with a differentiate disc and very narrow or shorter than half of hind tibia.
Posterior fringe of hind tibia mostly consisting of plumose hairs. Metasoma: Metasoma

lengthy and brown, pale reddish brown at base.
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Tetrigona melanoleuca Cockerell, 1929

(Fig.28)

Systematics.

Genus Tetrigona Moure, 1961

Specimen examine. THAILAND. Chumpon: Tae Sae District, 25 June 2003, N. Warrit.
(19 ; CUNH).

Diagnosis. This specie come with Fore wing bicolored, Face and clypeus wholly black,
body color more melanic. Malar space not well developed and very short, the rim of
the eyes separated from the inner angle of the mandible by less than the width of
scape. Scape brownish black and flagellomere surface brown at the upper part, not

all yellow.

Description. — Female: Structure: Body length 5.0-5.2 mm. and entirely reddish
brown. Prosoma: Head wholly black and shiny. Mandibles with 2 well developed teeth
and entirely brown. Clypeus all black. Malar space very short or shorter than the width
of scape. Mesosoma: Thorax glabrous and black. Mesoscutum and mesoscutellum
wholly black and not salient but with some black hairs. Propodeum entirely brown
and smooth. Tegula wholly brown. Wings with brown wing venation and bicolored,
basally dark brown contrast to milky white apical part. Legs predominantly brownish
black, paler at apical part such as hind basitarsi, tarsi. Hind basitarsi with a differentiate
disc and very narrow or shorter than half of hind tibia. Posterior fringe of hind tibia

mostly consisting of plumose hairs. Metasoma: Metasoma lengthy and brownish black.
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sUIsudmiuiunviinvestulsslumaldvasdsemalny

(Identification key of Meliponini species in southern Thailand)

®* Key to classify sex of bee
1. Metasoma 6 segment; antenna 10 flagellomere; corbiculate hind tibia....female

- Metasoma 7 segment; antenna 11 flagellomere; not corbiulate hind tibia....male

®* Key to female Meliponini species in southern Thailand
1. Head and mesosoma dorsally tessellate, Not shiny.....cccocovveeeciceeeceeeeee 2
- Head and mesosoma shiny or glabrous......cccceieeeeee e al
2. Both mesoscutellum and mesoscutellum covered with tomenta........cccocvcvviennce
........................................................................................ Lepidotrigona terminata Smith, 1878
- Mesoscutum covered with tomenta, but tomenta on mesoscutellum absent.....3
3. Posterior fringe of hind tibia consisting of especially only black hairs.....................
............................................................... Lepidotrigona satun Attasopa and Bénziger, 2018
- Posterior fringe of hind tibia not consisting of black hairs and some white hairs....
.......................................................................................... Lepidotrigona ventralis Smith, 1878
4. Hind tibia consisting of only simple hairs. Small stingless bee, body length
shorter than 3 MM, Lisitrigona cacciae Nurse, 1907
- Hind tibia consisting of mostly plumose hairs and some simple hairs. Larger

stingless bee, body length longer than 3 MM 5
5. Mandible with specifically only 1 tooth

- MaNdible With 2 TN 6
6. Clypeus with white hairs and dominantly erect black hairs, Mandibles with 2
large well- developed teeth.......cccooevvienicninnns Homotrigona fimbriata Smith, 1857
- Clypeus with only white hairs, Mandibles with 2 moderately teeth.........cccccceeene. 7
7. Body predominantly ferruginous or reddish brown color.......ccooovivinnicnicnnnee. 8
- Body not predominantly ferruginous or reddish brown color..........ccccccvevininiines 10

8. Malar space well developed, longer than width of scape

........................................................................................... Geniotrigona thoracica Smith, 1857



- Malar space not well developed, about as long as width of scape or shorter...
9. Malar space obviously very short or shorter than width of scape, body color

MOre MELANIC. i Tetrigona melanoleuca Cockerell, 19

29

- Malar space about as long as than width of scape, body color less melanic..........

..................................................................................................... Tetrigona apicalis Smith, 1857

10. Body entirely honey yellowish brown...........ccoeeviieecnceeeee, 11

- Body not entirely honey yellowish Brown...........ccoeerirneeeess
11. Legs obviously black. Wing bicolored, basal half of wing darker contrast to
milky apical half.......ooo s Tetragonula atripes Smith, 18

- Legs yellowish brown, wing transparent not bicolored.........c.cccoovcviinininnaee

57

12. Head emphatically black............. Tetragonula melanocephala Gribodo, 1893

- Head not emphatically black, but yellow brown...........ccinince

13. Propodeum dark brown to black........... Tetragonula malaipanae Engel, 20

17

- Propodeum not black, but honey yellowish brown..........cccccoeviiennicne,

.................................................. Tetragonula sirindhornae Michener and Boongird, 2004

14. Fore wing bicolored, basally more darker than apical part........cccocevierninene

................................................................................................. Tetragonula collina Smith, 1857

- Fore wing uniformly tranSpPar@nt.. ..o
15. Anterior hind tibial hairs NOt BlaCK.......ccieiiiiecrce e
- Anterior hind tibial hairs Wholly Black.......cccoooiiiiiiice

16. Fore wing longer than 4 mm.....ccccceevvennee. Tetragonula pagdeni Schwarz, 1939

- Fore wing shorter than 4 mm........... Tetragonula fuscobalteata Cameron, 19

17. Body more dark, legs brownish black, clypeus black.........ccccevriicrnniicnnns

08

............................................................................................ Tetragonula laeviceps Smith, 1857

- Body less dark, legs wholly reddish brown, clypeus yellow........c.cccooivniinivnicnnes

................................................................................................ Tetragonula reepeni Friese, 19

18
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m‘wﬁ 11 Geniotrigona thoracica Smith, 1857, Female. A, Lateral view; B, Dorsal view;
C, Head in frontal view; D, Malar space in anterolateral view; E, Mesosoma in dorsal

view F, Forewing and hindwing.



mwﬁ 12 Heterotricona itama Cockerell, 1918, Female. A, Lateral view; B, Dorsal
view; C, Head in frontal view; D, Teeth on mandible in anterolateral view ; E,

Mesosoma in dorsal view F, Malar space in anterolateral view.
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mwﬁ 13 Homotrigona fimbriata Smith, 1857, Female. A, Lateral view; B, Dorsal view;
C, Head in frontal view; D, Erect black hairs on clypeus in anterolateral view; E, Teeth

on mandible in frontal.
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mwﬁ 14 Lepidotrigona satun Attasopa and Banziger, 2018, Female. A, Lateral view;

B, Dorsal view; C, Mesosoma in dorsal view; D, Head in frontal view; E, Hind tibia,

show posterior simple hairs; F, Sixth sternite.



mwﬁ 15 Lepidotrigona terminata Smith, 1878, Female. A, Lateral view; B, Dorsal
view; C, Mesosoma in dorsal view; D, Head in frontal view; E, Hind tibia, show

posterior simple hairs.
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mwﬁ 16 Lepidotrigona ventralis Smith, 1878, Female. A, Lateral view; B, Dorsal view;
C, Mesosoma in dorsal view; D, Head in frontal view; E, Hind tibia, showing posterior

some white simple hairs and sixth sternite.
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0.5 mm

m‘w*ﬁ 17 Lisitrigcona cacciae Nurse, 1907, Female. A, Lateral view; B, Dorsal view; C,

Mesosoma in dorsal view; D, Hind tibia, showing posterior white simple hairs.
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mwﬁ 18 Tetragonula atripes Smith, 1857, Female. A, Lateral view; B, Dorsal view; C,

Mesosoma in dorsal view; D, Head in frontal view; E, Legs showing wholly black.
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mwﬁ 19 Tetragonula collina Smith, 1857, Female. A, Lateral view; B, Dorsal view; C,

Mesosoma in dorsal view; D, Head in frontal view; E, forewing and hindwing.
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mwﬁ 20 Tetragonula fuscobalteata Cameron, 1908, Female. A, Lateral view; B,

Dorsal view; C, Mesosoma in dorsal view; D, Head in frontal view.



54

mwﬁ 21 Tetragonula laeviceps Smith, 1857, Female. A, Lateral view; B, Dorsal view;

C, Mesosoma in dorsal view; D, Head in frontal view.
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ANl 22 Tetragonula malaipanae Engel, 2017, Female. A, Lateral view; B, Dorsal

view; C, Mesosoma in dorsal view; D, Head in frontal view.
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mwﬁ 23 Tetragonula melanocephala Gribodo, 1893, Female. A, Lateral view; B,

Dorsal view; C, Mesosoma in dorsal view; D, Head in frontal view.
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E ,'

mwﬁ 24 Tetragonula pagdeni Schwarz, 1939, Female. A, Lateral view; B, Dorsal view;
C, Mesosoma in dorsal view; D, Head in frontal view; E, Hind tibia, Showing anterior

white hairs.
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mwﬁ 25 Tetragonula reepeni Friese, 1918, Female. A, Lateral view; B, Dorsal view; C,
Mesosoma in dorsal view; D, Head in frontal view; E, Hind tibia, Showing light brown

color
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E

m‘wﬁl 26 Tetragonula sirindhornae Michener and Boongird, 2004, Female. A, Lateral
view; B, Dorsal view; C, Mesosoma in dorsal view; D, Head in frontal view; E, Hind

tibia, Showing honey yellow brown color
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mwﬁ 27 Tetrigona apicalis Smith, 1857, Female. A, Lateral view; B, Dorsal view; C,
Head in frontal view; D, Mesosoma in dorsal view; E, Malar space in anterolateral

view; F, Forewing and hindwing.
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mwﬁ 28 Tetrigona melanoleuca Cockerell, 1929, Female. A, Lateral view; B, Dorsal

view; C, Mesosoma in dorsal view; D, Malar space in anterolateral view; E, Forewing

and hindwing
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