
ASIAN MYRMECOLOGY Volume 10, e010008, 2018
ISSN 1985-1944 | eISSN: 2462-2362 © Kôichi Arimoto and Seiki Yamane

INTRODUCTION

The genus Leptogenys Roger, 1861 is the most 
diverse ponerine ant genus, containing 308 spe-
cies and 25 subspecies throughout tropical and 
subtropical regions (Bolton, 2017). In the Ori-
ental region, 71 species and 22 subspecies are 
recognized (Arimoto, 2017a). Xu and He (2015) 
published a key to the 40 Oriental species based 
on worker caste. However, many species remain 
undescribed, even though these ants have inter-
esting features in terms of foraging behavior, 
colony composition, and morphological caste 
differentiation (e.g., Maschwitz et al., 1889; Itô, 
1997). Leptogenys chalybaea (Emery, 1887) was 
described from Sarawak, Malaysia and has been 
recorded from Thailand (Jaitrong and Nabhitab-
hata, 2005). The species was not included in the 
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key of Xu and He (2015). Peeters and De Greef 
(2015) reported self-assembling chain behavior 
for the collective transport of large millipedes in 
a blue Leptogenys species from Cambodia, which 
seems to be closely related to L. chalybaea. The 
group of species related to L. chalybaea, includ-
ing several undescribed species, has not been 
revised taxonomically. This paper describes Lep-
togenys chalybaea and two new related species, 
and proposes the L. chalybaea species group in-
cluding these three species. We provide a key to 
the species in this group. As supporting informa-
tion, we update the key of Xu and He (2015) by 
adding information related to species described 
in Zryanin (2016), Arimoto (2017a, 2017b), and 
the current study.
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MATERIALS AND METHODS

Depositories of the specimens examined are as 
follows:

BMNH The Natural History Museum, Lon-
don, United Kingdom

DNPT National Parks, Wildlife and Plant 
Conservation Department, Bangkok, 
Thailand

FDS Forest Research Centre, Forest Depart-
ment Sarawak, Kuching, Malaysia

KUEC Institute of Tropical Agriculture, Ky-
ushu University, Fukuoka, Japan

MSNG Museo Civico di Storia Naturale Gia-
como Doria, Genova, Italy

THNHM Thailand Natural History Museum, 
National Science Museum, Pathum 
Thani, Thailand

SKYC Seiki Yamane Collection, Kagoshima, 
Japan

VNMN Vietnam National Museum of Nature, 
Ha Noi, Vietnam

 A part of the KUEC collection will be do-
nated to BMNH and MSNG. Specimen identifiers 
are provided for type material of L. atra (LCA001 
to LCA129), L. chalybaea (LCB001, LCB002), 
and L. cyanicatena (LCC001 to LCC160). Colony 
codes are shown in round brackets, and deposito-
ries and type specimen codes are shown in square 
brackets. We also prepared worker specimens of 
L. diminuta (Smith, 1857) as representative of 
the L. diminuta group for comparison with the L. 
chalybaea species group.
 Photographs of the specimens were 
taken with a Canon EOS 7D digital camera with 
a Canon macro photo lens MP-E 65mm (Canon 
Inc., Tokyo, Japan) and then combined using 
the CombineZM software. General structures 
of specimens were observed with an Olympus-
SZX9 stereo microscope (Olympus Corpora-
tion, Tokyo, Japan). Maps were generated using 

DIVA-GIS 7.5.0. Digital images of photographs 
and maps were edited with Adobe Photoshop 7.0 
(Adobe, San Jose, CA, USA). Morphological ter-
minology for male follows Boudinot (2015). The 
terminology of the surface structure follows Har-
ris (1979).
 We provide an updated key to the Ori-
ental Leptogenys species based on the key of Xu 
and He (2015) and incorporating information 
from L. leleji Zryanin (2016), the L. modiglia-
nii species group (L. breviloba, L. curva, L. itoi, 
L. kanaoi, L. malayana, L. modiglianii) in Ari-
moto (2017a), L. aspera (André, 1889) in Arimto 
(2017b), and the L. chalybaea species group (L. 
atra, L. chalybaea, L. cyanicatena) in the current 
study. We modify the opening of the Xu and He 
(2015) key by incorporating the hypostomal tooth 
observed in this study.

MEASUREMENTS AND INDICES

Measurements are shown in millimeters and were 
made with a MR-2 micro ruler (Kenis Limited, 
Osaka, Japan; minimum scale value: 0.05 mm). 
The following measurements are visualized in 
Figures 1 and 2. The ratios were calculated from 
measurements and are denominated indices.

HL Head length: the maximum length of 
head in full-face view, excluding mandi-
ble, measured from the anterior margin 
of the clypeus to nuchal carina.

HLL Head lateral margin length: in full-face 
view, the head length measured from the 
mandible base to nuchal carina.

HLA Anterior head length: in full-face view, 
the head length measured from the man-
dible base to the anterior edge of the eye.

HW Head width: the maximum width of the 
head in full-face view, excluding the eye.

CML Clypeal median lobe length: in full-face 
view, the straight line length measured 
from the anterior margin of the clypeus 
to the anterior margin of the torulus.
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Fig. 1. Measurements of worker of Leptogenys species. A: Head, full-face view; B: mesosoma, lateral view; C: 
petiole, lateral view; D: dorsal view. HL: Head length, HLL: Head lateral margin length, HLA: Anterior head 
length, HW: Head width, CML: Clypeal median lobe length, SL: Scape length, EL: Eye length, PrL: Pronotum 
length, PrH: Pronotum height, PrW: Pronotum width, WL: Weber’s length, PeL: Petiole length, PeH: Petiole 
height, PeW: Petiole width.

CI Cephalic index: HW/HL × 100.

CLI Clypeus index: CML/HL × 100.

SL Scape length: the straight line length of 
the first antennal segment, excluding the 
neck and basal condyle.

SI Scape index: SL/HW × 100.

EL Eye length: the vertical line length of 
compound eye in full-face view.

OI Ocular index: EL/HLL × 100.

PrL Pronotum length: the diagonal length of 
the pronotum in profile, measured from 
the anterior margin of the pronotum 
excluding the collar to the posterior ex-
tremity of the pronotum.

PrH Pronotum height: the maximum height 
of the pronotum in profile, measured 
from the posterior base of the lateral 
margin of pronotum to the highest point 
of the pronotum.

PrW Pronotum width: the maximum width of 
the pronotum in dorsal view.
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Fig. 2. Measurements of male of Leptogenys species. A: Head, full-face view; B: mesosoma, lateral view; C: 
petiole, lateral view; D: dorsal view. HL: Head length, HW: Head width, CML: Clypeal median lobe length, SL: 
Scape length, EL: Eye length, MeL: Mesoscutum length, MeW: Mesoscutum width, WL: Weber’s length, PeL: 
Petiole length, PeH: Petiole height, PeW: Petiole width.

MeL Mesoscutum length: the maximum length 
of the mesoscutum in dorsal view.

MeW Mesoscutum width: the maximum width 
of the mesoscutum in dorsal view.

WL Weber’s length: the diagonal length of 
mesosoma in profile from the anterior 
margin of the pronotum excluding the 
collar to the posterior extremity of the 
propodeal lobe.

PeL Petiole length: the maximum length of the 
petiole in profile, measured from the ante-
riormost margin to posteriormost margin 
of the petiole, including peduncle.

PeH Petiole height: the height of the node in 
profile, measured from the apex of the 
subpetiolar process to the highest point 
of the node.

PeW Petiole width: the maximum width of 
the node in dorsal view.

LPI Lateral petiole index: PeH/PeL × 100.

DPI Dorsal petiole index: PeW/PeL × 100.
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Fig. 3. Collection places of species examined in this study. White circle: L. atra, black triangle: L. chalybaea, 
black circle: L. cyanicatena.

TAXONOMY

Leptogenys chalybaea species group

Species included. Three species: L. atra sp. n., L. 
chalybaea (Emery, 1887), L. cyanicatena sp. n.

Diagnosis. The Leptogenys chalybaea species 
group is defined by the following character states: 
eyes situated in posterior half of head in full-face 
view, apex of median lobe of clypeus truncate, 
and a subrectangular petiolar node higher than 
long in profile.

Description. WORKER (Figs. 4, 8, 10, 15, 
16A, 16C, 16E). Head in full-face view longer 
than wide (CI: 75–87). Mandible without distinct 
teeth; masticatory margin three-fifths as long as 
basal margin. Eye in full-face view situated pos-

terior to mid-length of head; outer margin pro-
truding above or close to lateral outline of head. 
Anterior edge of torulus in full-face view poste-
rior to transverse line extending across mandible 
bases. Lateral margin of clypeus with a shal-
low notch on each side; median lobe of clypeus 
abruptly extends anterad, one-fifth to one-fourth 
of head length; apex of median lobe truncate with 
weak concavity, with two or three peg-like setae. 
Hypostomal tooth absent. Metanotal groove dis-
tinctly impressed. Metapleuro-propodeal suture 
present. Petiolar node high and subrectangular 
(LPI: 121–151) and highest dorsoposteriorly in 
profile; anterior margin inclined anterad, basally 
straight and parallel to posterior margin, but then 
forms a convexity with anterodorsal margin. Sub-
petiolar process consisting of wide rectangular 
anterior lobe and thick posterior extension.
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Fig. 4. Leptogenys atra sp. n., holotype, worker [LCA001]. A: head, full-face view, B: lateral view, C: dorsal view.

QUEEN (Figs. 5, 9, 11, 12, 16B, 16D, 16F). 
General morphology similar to worker; without 
ocelli; differs from worker by smaller body size 
except for voluminous gaster, petiolar node in 
profile shorter and higher, simpler-shaped subpe-
tiolar process, and shorter gastral segment I.

MALE (Figs. 6, 13). Known for L. atra and L. 
cyanicatena. See description of each species.

Distribution (Fig. 3). Laos, Vietnam, Myanmar, 
Thailand, Cambodia, Malaysia (Borneo).

Discussion. The L. chalybaea group is most simi-
lar to the L. diminuta group, which Xu (2000) de-
fined for Chinese species, having a worker caste 
with a wide mandibular masticatory margin, high 
and subrectangular petiolar node, and anterior 
margin of the node anteriorly inclined. The L. 
chalybaea and L. diminuta groups are restricted 
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Fig. 5. Leptogenys atra sp. n., paratype, virgin queen [LCA092]. A: head, full-face view, B: lateral view, C: dorsal view.

to the Oriental and Australian regions. The L. 
chalybaea group is sympatric with the L. diminu-
ta group in Southeast Asia, but differs from the 
L. diminuta group in terms of the following char-
acters (the L. diminuta group is in parentheses): 
median lobe of clypeus extends abruptly anterad 
(Fig. 15 D–F) (extends gradually, Fig. 17A); apex 
of clypeal median lobe truncate (Fig. 15 D–F) 
(apex broadly rounded, Fig. 17A); lateral mar-
gin of clypeus medially with shallow notch (Fig. 

15D–F: arrow) (smoothly curved, Fig. 17A); eyes 
in full-face view situated posterior to mid-length 
of head (Figs. 4A, 8A, 10A) (situated near mid-
length of head, Fig. 17A); and subpetiolar process 
consisting of well-developed rectangular anterior 
lobe and thick posterior extension (Fig. 16) (con-
sisting of a small narrow anterior lobe, Fig. 17B).
 We believe that the difference in eye 
position is an important diagnostic character dis-
tinguishing the species groups. The L. chalybaea 
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Fig. 6. Leptogenys atra sp. n., paratype, male [LCA096]. A: head, full-face view, B: lateral view, C: petiole, lateral 
view, D: dorsal view, E: forewing, F: hindwing.

species group is distinguished from the L. diminu-
ta group and from other Oriental congeners in 
that its eyes are situated in the posterior half of 
the head in full-face view.

Biology. Our observations indicate that colo-
nies of this species group contain many ergatoid 
queens. Because the gaster of one queen is ex-

panded more than those of other queens in the 
colony, it is thought that only one queen repro-
duces, whereas the other queens do not reproduce 
but remain in the colon (Figs. 11, 12). We believe 
the virgin queens can either reproduce or function 
as helpers, making them a multi-purpose caste 
like that observed within L. diminuta or the sub-
family Amblyoponinae (Molet et al., 2009). We 
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Fig. 7. Cooperative transportation in Leptogenys atra, in Cuc Phuong National Park, Nho Quan District, Ninh 
Binh Province, North Vietnam. A: Workers transporting an unidentified small animal, B: workers transporting a 
cicada nymph; some workers grasping the legs of other workers, thus forming small chains to transport their prey. 
Photographs by senior author.

could not observe their function as helpers direct-
ly in this study. Leptogenys diminuta has a similar 
colony composition in terms of ergatogynes (Itô 
and Ohkawara, 2000). There is probably an evo-
lutionary relationship between the presence of 
many virgin ergatoid queens and multi-purpose 
queens. Further studies of the development of 
ovaries and spermatheca in each caste are needed 
to obtain a complete picture of the evolution of 
multi-purpose queens in Leptogenys.
 Chain-making behavior for the collec-
tive transport of food was confirmed in L. atra 
and L. cyanicatena (Peeters and De Greef, 2015). 
Among congeners, this behavior occurs only in 
this species group.

Key to the species of the Leptogenys chalybaea 
species group: worker and queen

1. Gastral segments I–II longitudinally striate on 
worker (Fig. 16E) or finely alveolate on queen 
(Fig. 16F) (Laos, Thailand, Cambodia, Myan-
mar) .................................... L. cyanicatena sp. n.
- Gastral segments I–II smooth on worker and 
queen (Fig. 16A–D) ...........................................2

2. Eye length in full-face view more than one-
fourth of head lateral margin length. Outer mar-
gin of eye just breaking lateral outline of head. 
Head and petiolar node smooth except for ante-

rior part of frons and gena weakly longitudinally 
striate (Figs. 8, 9) (Malaysia: Borneo) .................  
.................................L. chalybaea (Emery, 1887)
- Eye length in full-face view less than one-fourth 
of head lateral margin length. Eyes distinctly in-
terrupts lateral outline of head. Head and petiolar 
node striate (Figs. 4, 5) (Vietnam) .......................  
......................................................... L. atra sp. n.

Leptogenys atra Arimoto and Yamane, sp. n.
(Figures 3, 4–7, 15A, D, 16A, B)

Etymology. From the Latin ater, meaning black, 
refers to the black body.

Type material. Holotype. Worker, Cuc Phuong 
National Park, Nho Quan District, Ninh Binh 
Province, North Vietnam, 10–11 VIII 1998, Seiki 
Yamane leg. [VNMN; LCA001]. Paratypes (101 
workers, 7 virgin queens, 20 males). 1 worker, 
Ba Be National Park, Bak Kan Province, North 
Vietnam, VIII 2003, T. Uchiumi leg. [SKYC; 
LCA002]; 6 workers (VN01-SKY-74), Ba Vi Na-
tional Park, Ba Vi District, Ha Noi City, North 
Vietnam, 21°03’ N, 105°22’ E, 400–550 m, 11 
XI 2001, Seiki Yamane leg. [SKYC; LCA003 to 
LCA008]; 1 worker, same place as the former, 11 
XI 2001, Seiki Yamane leg. [SKYC; LCA009]; 6 
workers (Eg02-VN-059), same place, 800 m, 20 
IV 2002, Katsuyuki Eguchi leg. [SKYC; LCA010 
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Fig. 8. Leptogenys chalybaea, lectotype, worker [LCB001]. A: head, full-face view, B: lateral view, C: dorsal 
view, D: labels.
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Fig. 9. Leptogenys chalybaea, virgin queen, non-type specimen. A: head, full-face view, B: lateral view, C: dorsal view.

to LCA015]; 14 workers (Eg99-VN-086), same 
place, 400–600 m, 11 XI 1999, Katsuyuki Eguchi 
leg. [SKYC; LCA016 to LCA029]; 4 workers, 
same place as the holotype, 10 VIII 1998, Hiro-
fumi Ȏkido leg. [SKYC; LCA030 to LCA033]; 
2 workers, 1 virgin queen, same place, 11 VIII 
1998, Hirofumi Ȏkido leg. [SKYC; workers: 
LCA034, LCC035; virgin queen: LCA036]; 6 
workers, same place, 10–11 VIII 1998, Seiki Ya-
mane leg. [SKYC; LCA037 to LCA042]; 1 work-

er, same place, 10–12 VIII 1998, Seiki Yamane 
leg. [SKYC; LCA043]; 2 worker, same place, 
11–13 VIII 1998, Seiki Yamane leg. [SKYC; 
LCA044, LCA045]; 1 worker, same place, 10 XI 
2001, Seiki Yamane leg. [SKYC; LCA046]; 45 
workers, 4 virgin queens, 20 males (AK221), un-
der rotted wood, same place, 20.35° N, 105.60° 
E, 440 m, 8 VIII 2016, Kôichi Arimoto leg. 
[VNMN; workers: LCA047 to LCA091; virgin 
queens: LCA092 to LCA095; males: LCA096 to 
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Fig. 10. Leptogenys cyanicatena sp. n., holotype, worker [LCC001]. A: head, full-face view, B: lateral view, 
C: dorsal view.

LCA115]; 10 workers, 2 virgin queen (VN9902), 
frontier, Pu Hoat, Nghe An Province, Middle 
Vietnam, VI 1999, Bui Tuan Viet leg. [SKYC; 
workers: LCA116 to LCA125; virgin queens: 
LCA126, LCA127]; 1 worker (Code 011), prima-
ry forest, Lung Khung, Pu Hoat Nature Reserve, 
Nghe An Province, Middle Vietnam, 640 m, 20 
XI 1999, Bui Tuan Viet leg. [SKYC; LCA128]; 

1 worker (Code 012), primary forest, Pu Hoat 
Nature Reserve, Nghe An Province, Middle 
Vietnam, 750 m, 22 XI 1999, Bui Tuan Viet leg. 
[SKYC; LCA129].

Distribution (Fig. 3). Vietnam: Bak Kan, Ha 
Noi, Ninh Binh, Nghe An.
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Fig. 11. Leptogenys cyanicatena sp. n., paratype, mated queen [LCC113]. A: head, full-face view, B: lateral view, 
C: dorsal view.

WORKER (Figs. 4, 15A, 15D, 16A). Diagno-
sis. Mandibular basal and masticatory margins 
forming continuous curve; masticatory margin 
curved ventrad near apex. Eye length in full-face 
view less than one-fourth of head lateral margin 
length; eye distinctly interrupts lateral outline of 
head. Apex of clypeal median lobe with two or 
three peg-like setae. Anterior lobe of subpetiolar 

process with rounded posteroventral angle, lack-
ing acute tooth. Body black and with blue luster. 
Head, mesosoma, and petiolar node striate. Gas-
ter smooth.

Measurements (n=5, holotype in parentheses). 
HL: 1.95–2.10 (2.07), HLL: 1.56–1.70 (1.70), 
HLA: 0.70–0.80 (0.80), HW: 1.67–1.80 (1.80), 
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Fig. 12. Leptogenys cyanicatena sp. n., paratype, virgin queen [LCC114], lateral view.

CML: 0.41–0.45 (0.43), CI: 85–87 (87), CLI: 
21-22 (21), SL: 2.09–2.20 (2.20), SI: 119–122 
(122), EL: 0.35–0.49 (0.38), OI: 21–24 (22), PrL: 
1.22–1.26 (1.26), PrH: 0.87–0.99 (0.95), PrW: 
1.24–1.31 (1.30), WL: 3.12–3.26 (3.26), PeL: 
0.84–0.89 (0.87), PeH: 1.12–1.20 (1.19), PeW: 
0.81–0.85 (0.84), LPI: 132–143 (137), DPI: 93–
101 (96).

Description. Head width in full-face view more 
than 0.8 times as long as its length. Mandibular 
basal and masticatory margins forming continu-
ous curve; masticatory margin curves ventrad 
near apex (Fig. 15A). Eye length in full-face 
view less than one-fourth of head lateral margin 
length; eye distinctly interrupts lateral outline of 
head (Fig. 4A). Antennal scape surpassing pos-
terior head margin by less than two-fifths of its 
length; antennomere XII approximately 3.0 times 
as long as wide. Clypeus without median carina 
(Fig. 15D); apex of clypeal median lobe with two 
or three peg-like setae. Pronotum in dorsal view 
shorter than wide. Propodeal dorsum in profile 
broadly convex; declivity concave, separated 
from dorsum by blunt angle, sometimes forming 

a continuous curve with dorsum; declivity three-
fifths length of dorsum; propodeal spiracle ellip-
tical. Petiole in dorsal view slightly longer than 
wide or almost as long as wide. Anterior lobe of 
subpetiolar process with rounded posteroventral 
angle, without acute tooth (Fig. 16A).
 Head, mesosoma, and petiolar node lon-
gitudinally striate, but head vertex transversely 
striate. Mandible smooth, with few longitudinal 
striae near basal margin. Antennal scape smooth 
basally and becoming weakly imbricate apicad. 
Clypeus with oblique to longitudinal striae. 
Meso-metapleural and metapleuro-propodeal 
sutures impressed and narrow. Mesosternum 
finely alveolate; anterior and posterior edges 
transversely striate. Coxa longitudinally striate 
to slightly alveolate. Petiolar node with shallow 
scalloped depressions, which impressed anterior-
ly and gradually sloping posteriorly. Ventral half 
of petiole laterally with slight alveolate. Gaster 
smooth. Anterior margin of gastral segments II 
with a brief scrobiculate band, but often the band 
obscure ventrally.
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Fig. 13. Leptogenys cyanicatena sp. n., paratype, male [LCC146]. A: head, full-face view, B: lateral view, C: 
petiole, lateral view, D: dorsal view, E: forewing, F: hindwing.

 Body black and with blue luster. Anten-
nal scape, mandible, clypeus, and tibia dark-red. 
Antennomeres II–XII and tarsi red-brown. Coxa 
black; femur and ventral half of petiole black 
tinged with red. Hairs yellow-brown. Antennal 
scape with dense short pubescence and sparse 
erect long hairs. Dorsum of head, pronotum, me-
sosoma, and gaster with abundant erect hairs.

QUEEN (Figs. 5, 16B). Measurements (n=5). 
HL: 1.88–1.93, HLL: 1.52–1.57, HLA: 0.69–
0.77, HW: 1.55–1.62, CML: 0.38–0.43, CI: 
81–85, CLI: 20–23, SL: 1.77–1.85, SI: 112–116, 
EL: 0.32–0.35, OI: 20–23, PrL: 1.01–1.10, PrH: 
0.82–0.89, PrW: 1.15–1.18, WL: 2.77–2.89, PeL: 
0.80–0.84, PeH: 1.33–1.39, PeW: 0.69–0.75, 
LPI: 158–170, DPI: 86–91. Propodeal dorsum 
and declivity forming a continuous curve. Peti-
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Fig. 14. Biology of Leptogenys cyanicatena. A, B: Siem Reap District, Siem Reap Province, Northern Cambo-
dia, C: Si Racha, Chonburi Province, Eastern Thailand; D, E, F: Pluang, Khao Khitchakut, Chantaburi Province, 
Eastern Thailand. A, C: Workers (AK75) cooperatively hunt millipedes (A: Spirostreptida, C: Sphaerotheriida); 
B: colony (AK75) using an abandoned termite nest as its nest; D, E: colony (AK142) nesting on a large ceramic 
plate in a grassland at the forest edge; F: exoskeletons of millipedes (Spirostreptida) found in a nest (AK142). 
Photographs by senior author.
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Fig. 15. Masticatory margin of mandible and clypeus, worker. A, B, C: Masticatory margin of mandible (arrow: 
masticatory margin weakly convex near basal angle). D, E, F: Clypeus, full-face view (arrow: anterior margin 
with blunt angle between lateral and median lobes). A: Leptogenys atra [LCA006]; D: ditto [LCA001]; B, E: L. 
chalybaea, non-type specimens; C: L. cyanicatena [LCC130]; F: ditto [LCC001].

olar node high, trapezoidal in profile, narrowed 
dorsally; dorsal margin truncate. Anterior lobe 
of petiolar process with rounded posteroventral 
angle (Fig. 16B). Petiole and gaster smooth (Fig. 
16B); ventral half of petiole laterally with slight 
alveolate.

MALE (Fig. 6). Measurements (n=5). HL: 
1.39–1.50, HW: 1.31–1.39, CML: 0.48–0.52, CI: 
92–97, SL: 0.39–0.45, SI: 29–34, EL: 0.68–0.76, 
MeL: 1.48–1.55, MeW: 1.43–1.48, WL: 3.10–
3.36, PeL: 0.70–0.78, PeH: 0.91–0.96, PeW: 
0.60–0.69, LPI: 123–131, DPI: 77–94.

Description. Head in full-face view slightly lon-
ger than wide, broader posteriorly; posterior mar-
gin of head broadly convex. Mandible without 
basal angle and teeth; apex rounded. Compound 
eye occupies half of head length. Ocelli small; 
maximum length of lateral ocellus distinctly 
shorter than minimum distance between lateral 
ocellus and eye. Antenna 13 segmented; scape 
length less than half of head width; antennomere 
II shortest; III shorter than scape; XIII more 
than 1.7 times as long as XII. Clypeus with-
out longitudinal median carina; anterior margin 

broadly convex; anterior lateral margin with nar-
row translucent lamella. Mesoscutum in dorsal 
view longer than wide, widest posterior to its 
mid-length, convex in profile; notaulus weakly 
impressed; length of parapsidal line more than 
half of mesoscutal sulcus length; transscutal line 
almost straight to slightly curved. Metapleuro-
propodeal suture present. Propodeal dorsum in 
profile straight, longer than length of declivity; 
declivity separated from dorsum by blunt angle, 
almost straight to broadly convex; propodeal 
spiracle circular. Forewing approximately 3.2 
times as long as wide, approximately 1.3 times as 
long as hindwing length, with stigma. Hindwing 
approximately 3.8 times as long as wide. Petiole 
in profile higher than long; in dorsal view longer 
than wide; node in profile subtrapezoidal, with 
anterior margin inclined posterad, with posterior 
margin inclined anterad; lateral margin convex in 
dorsal view; anterior and dorsal margins convex; 
posterior margin almost straight. Anterior lobe of 
subpetiolar process in profile short, with postero-
ventral angle sharpened but sometimes rounded; 
posterior extension thick, separated from ante-
rior lobe by shallow notch, with ventral margin 
straight to sinuate. Prora small, pointed ventrally, 



18 Kôichi Arimoto & Seiki Yamane

Fig. 16. Petiole and gastral segment I, lateral view. A, B: Leptogenys atra; C, D: L. chalybaea; E, F: L. cyanicatena. 
A, C, E: worker [LCA001, non-type specimen, LCC001]; B, D, F: queen [LCA092, non-type specimen, LCC113].

separated from anteroventral angle of gastral ster-
nite I by distinct indentation.
 Head and propodeum shallowly rugose. 
Posterior cephalic surface and mesonotum with 
shallow scalloped depressions, which impressed 
anteriorly and gradually sloping posteriorly. 
Mandible and clypeus smooth. Pronotum and 
propodeum finely alveolate. Anterior part of me-
soscutum, mesopleuron and petiole slightly al-

veolate. Posterior part of mesoscutum costulate 
and becoming regulate posterad. Mesoscutellar 
disc rugose. Scutoscutellar sulcus and oblique 
mesopleural sulcus scrobiculate. Gastral seg-
ments I–III finely alveolate; constriction between 
segments I and II scrobiculate; segments IV and 
V almost smooth but becoming slightly alveolate 
posterad; segment VI smooth. 
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Fig. 17. Leptogenys diminuta (Smith, 1857), worker, from Borneo in Malaysia. A: head, full-face view; B: lateral 
view; C: dorsal view.

 Body black and with blue luster; man-
dible, antenna, and tarsi red-brown. Coxa and 
femur black; tibia black tinged with red. Hairs 
yellow-brown, erect. Antennal scape with dense 
short pubescence and erect long hairs; antenno-
meres II–XIII with dense short pubescence and 
erect long hairs. Erect hairs of gastral sternites 
denser than those of tergites.

Discussion. Workers and queens of Leptogenys 
atra is easily distinguished from the other two 
species in the L. chalybaea group, L. chalybaea 
and L. cyanicatena by the body color and sculp-
ture (L. chalybaea and L. cyanicatena in paren-
theses): head longitudinally striate (smooth in L. 
chalybaea; rugose in L. cyanicatena); body black 
and without metallic luster (blue and with metal-
lic luster).
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Biology. A colony (AK221) was found under rot-
ten wood in a grassland next to a walkway near 
the forest in Cuc Phuong National Park. The 
colony contained many virgin queens. Workers 
foraged and cooperatively transported a small 
invertebrate, which could not be identified (Fig. 
7A). Some individuals grasped the legs of oth-
er individuals with their mandibles and made a 
small chain for collective transport of their food 
(Fig. 7B). This chain-making behavior is similar 
to that of L. cyanicatena (Peeters and De Greef, 
2015), although we did not observe any large 
chains consisting of several tens of workers, as 
can be seen in L. cyanicatena.

Leptogenys chalybaea (Emery, 1887)
(Figures 3, 8, 9, 15B, E, 16C, D)

Lobopelta iridescens (Smith, 1858); Mayr, 1872: 
150 (record from Borneo); Mayr, 1878: 665 (key) 
[Misidentification].
 Lobopelta chalybaea Emery, 1887: 432 
(original description; type locality: Sarawak, 
Malaysia); Dalla Tore, 1893: 44 (catalogue; as 
“chalybea”).
 Leptogenys (Lobopelta) chalybaea (Em-
ery, 1887); Emery, 1911: 102 (catalogue); Wheel-
er, 1919: 57 (species list; as “chalybea”); Chapman 
and Capco, 1951: 32 (checklist; as “chalybea”).
 Leptogenys chalybaea (Emery, 1887): 
Bolton, 1995: 230 (catalogue); Bakhtiar and Chi-
ang, 2010: 42 (species list), 48 (key), 52, 55 (dis-
tribution); Pfeiffer et al., 2011: 56 (checklist).

Type material. Lectotype (present designa-
tion). Worker, Sarawak, Borneo, 1865–66, Gia-
como Doria and Odoardo Beccari leg. [MSNG; 
LCB001]. Label data (Fig. 8D): “Borneo/ Sar-
awak/ 1865 66./ Coll. G. Doria”; “TYPUS”; “Lo-
bopelta/ chalybaea/ Em”; “Lobopelta/ iridescens/ 
Sm”; “chalybea/ Em.”; “SYNTYPE/ Leptogenys 
chalybaea/ (Emery, 1887)”; “Museo Civico/ di 
Genova”. Paralectotype. 1 virgin queen, same 
data as the holotype, specimen code: ANTWEB 
CASENT0903954 [MSNG; LCB002].
 Detailed collecting locality of the types 
is unknown. One of the collectors (O. Beccari) is 
not indicated on the data labels, but mentioned in 
the original description.

Non-type material. 1 worker, mixed dipterocarp 
forest, Bukit Pantu, Lambir National Park, Miri 
Division, Sarawak State, Malaysia, 16 I 1993, 
Seiki Yamane leg. [SKYC]; 1 worker, 8 ha plot, 
Lambir, Sarawak State, Malaysia, 13 VII 2004 
[SKYC]; 1 worker, lowland forest, Gunung Mulu 
National Park, Miri Division, Sarawak State, Ma-
laysia, 11 XII 1993, Seiki Yamane leg. [SKYC]; 
1 worker, same place, 14 XII 1993, Seiki Ya-
mane leg. [SKYC]; 2 workers, Mt. Api, same 
park, 100–800 m, 13 XII 1993, Seiki Yamane leg. 
[SKYC]; 4 workers, in soil under rock, lowland 
rainforest, Long Pala, same park, 4 X 1977, Barry 
Bolton leg. (Royal Geographical Society Expedi-
tion) [BMNH]; 1 worker, Poring, Kinabalu Na-
tional Park, Sabah State, Malaysia, 550–650 m, 
16 III 1995, Seiki Yamane leg. [SKYC]: 2 work-
ers, same place, 600 m, 5 IV 1993, Tomonori 
Kikuta leg. [SKYC]; 5 workers (SB13-SKY-02), 
hunting millipede, Monggis Substation, Kinabalu 
National Park, Sabah State, Malaysia, 320 m, 28 
III 2013, Seiki Yamane leg. [SKYC]; 4 work-
ers, 1 queen (SB13-SKY-23), Mt. Tambuyukon, 
Kinabalu National Park, Sabah State, Malaysia, 
29 III 2013, Seiki Yamane leg. [SKYC]; 1 worker, 
Kemantis trail, Sayap Kinabalu, Sabah State, Ma-
laysia, 13 VII 1996, Seiki Yamane leg. [SKYC]; 2 
workers (Eg96-BOR-242), Danum Valley, Sabah 
State, Malaysia, 8 XI 1996, Katsuyuki Eguchi 
leg. [SKYC]; 1 worker, same place, 1 V 2000, 
C. Brühl leg. [SKYC]; 1 worker, Tawau Hills 
National Park, Sabah State, Malaysia, 6 X 1996, 
Fuminori Itô leg. [SKYC].

Distribution (Fig. 3). East Malaysia (Borneo): 
Sarawak, Sabah.

WORKER (Figs. 8, 15B, 15E, 16C). Diagno-
sis. Mandible with basal angle bluntly angular; 
basal margin slightly concave near basal angle; 
masticatory margin straight, but curved ventrad 
near apex. Eye length in full-face view less than 
one-fourth of head lateral margin length; eye out-
er margin close to lateral outline of head. Apex 
of clypeal median lobe with two peg-like setae. 
Anterior lobe of subpetiolar process posteroven-
trally with acute tooth. Body blue and with metal-
lic luster. Head nearly mostly smooth, but ante-
rior part of frons and gena weakly longitudinally 
striate. Mesosternum with few transverse striae. 
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Petiole smooth, sometimes with few longitudinal 
to oblique striae. Gaster smooth.

Measurements (n=5, lectotype in parentheses). 
HL: 2.22–2.47 (2.44), HLL: 1.82–2.04 (2.04), 
HLA: 0.75–0.89 (0.89), HW: 1.68–1.94 (1.94), 
CML: 0.44–0.55 (0.55), CI: 75–80 (79), CLI: 
20–23 (23), SL: 2.52–2.82 (2.72), SI: 140–152 
(140), EL: 0.41–0.47 (0.47), OI: 22–24 (23), PrL: 
1.39–1.53 (1.46), PrH: 0.92–1.10 (0.93), PrW: 
1.33–1.51 (1.48), WL: 3.74–4.03 (4.00), PeL: 
0.99–1.12 (1.12), PeH: 1.27–1.41 (1.36), PeW: 
0.86–1.02 (1.02), LPI: 121–129 (121), DPI: 87–
95 (95).

Redescription. Head width in full-face view less 
than 0.8 times as long as its length. Mandible with 
basal angle bluntly angular, sometimes rounded; 
basal margin slightly concave near basal angle 
(Fig. 15B); masticatory margin straight, but 
curved ventrad near apex (Fig. 15B). Eye length 
in full-face view less than one-fourth of head lat-
eral margin length; outer margin close to lateral 
outline of head (Fig. 8A). Antennal scape sur-
passing posterior head margin by more than two-
fifths its length; antennomere XII approximately 
2.7 times as long as wide. Clypeus without longi-
tudinal median carina (Fig. 15E); apex of clypeal 
median lobe with two peg-like setae. Pronotum 
in dorsal view shorter to longer than wide. Propo-
deal dorsum in profile almost straight; declivity 
separated from dorsum by blunt angle, concave 
and approximately half of length of dorsum; pro-
podeal spiracle elliptical. Petiole in dorsal view 
distinctly longer than wide. Anterior lobe of sub-
petiolar process posteroventrally with acute tooth 
(Fig. 16C).
 Head nearly mostly smooth, but anterior 
part of frons, and gena weakly longitudinally stri-
ate. Head posterior to eye with scalloped depres-
sions, which shallowly impressed posterolater-
ally and sloping anteromedially. Mandible with 
longitudinal to oblique striae. Antennal scape 
smooth basally and becoming weakly imbricate 
apicad. Clypeus smooth, but with few longitudi-
nal to oblique striae near anterior margin. Meso-
soma mostly with weak oblique to longitudinal 
striae; anteroventral margin of mesopleuron with 
distinct transverse coarse costulae; prododeal 
dorsum with scalloped depressions, which shal-

lowly impressed anteriorly and sloping posteri-
orly; propodeal side medially smooth; propodeal 
declivity transversely striate. Meso-metapleural 
suture well impressed, broad and scrobiculate. 
Metapleuro-propodeal suture impressed and nar-
row. Mesosternum with few transverse striae. 
Coxa smooth. Petiole smooth, but node some-
times with few longitudinal to oblique striae; 
subpetiolar process with slight alveolate. Gaster 
smooth; anterior margin of gastral segments II 
with a brief scrobiculate band.
 Body dark-blue to light-blue and with 
metallic luster. Antennal scape dark-blue; anten-
nomeres II–XII red-brown, sometimes anten-
nomeres II–IV blackish. Mandible and clypeus 
dark-red; median lobe of clypeus tinged with blue 
and with metallic luster. Coxa, femur and tibia 
dark-blue, tinged with red; tarsi red-brown. Ven-
tral half of petiole and gastral sternites blackish. 
Hairs yellow-brown. Antennal scape with dense 
short pubescence and with sparse erect long hairs. 
Erect hairs moderate in density on dorsum of 
body.

QUEEN (Figs. 9, 16D). Measurements (n=2). 
HL: 2.11–2.19, HLL: 1.74-1.80, HLA: 0.76, HW: 
1.69–1.74, CML: 0.47-0.49, CI: 79–80, CLI: 
22, SL: 2.24–2.33, SI: 133–134, EL: 0.37-0.38, 
OI: 20-21, PrL: 0.85-0.96, PrH: 0.85-0.96, PrW: 
1.22-1.23, WL: 3.35–3.38, PeL: 0.90–1.00, PeH: 
1.44–1.48, PeW: 0.76–0.78, LPI: 144-164, DPI: 
76–86. Propodeal declivity separated from dor-
sum by blunt angle. Petiolar node high rectangu-
lar in profile; anterior margin parallel in posterior 
margin; dorsal margin truncate. Anterior lobe of 
the petiolar process with rounded posteroventral 
angle. Petiole and gaster smooth. Subpetiolar 
process with slight alveolate (Fig. 16D).

Male. Unknown.

Discussion. Mayr (1872) recorded Lobopelta 
iridescens (Smith, 1858) from Borneo; how-
ever, the specimen had been misidentified. This 
species was described as Lobopelta chalybaea 
Emery 1887 from Sarawak, Malaysia. Sub-
sequently, it has been treated as Leptogenys 
chalybaea, after which Lobopelta was synony-
mized with Leptogenys (Bolton, 1995). Lep-
togenys chalybaea has also been recorded from 
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Thailand (Jaitrong and Nabhitabhata, 2005), but 
that specimen was also misidentified. The Thai-
land species closely resembles L. chalybaea; 
however, they can be distinguished by the con-
figuration of the mandible and eye, clypeus, and 
body sculpture (see discussion of L. cyanicate-
na). Therefore, we determined that the Thailand 
species remains undescribed.

Biology. Leptogenys chalybaea was observed 
nesting in soil under a rock and foraging on the 
forest floor in Borneo, Malaysia. The hunting be-
havior of this species has not been observed. The 
ecology of this species is thought to be similar 
to that of L. cyanicatena, because this species is 
most similar to L. cyanicatena morphologically.

Leptogenys cyanicatena Arimoto and Yamane, 
sp. n.
(Figures 3, 10–14, 15C, F, 16E, F)

Leptogenys chalybaea (Emery, 1887); Jaitrong 
and Nabhitabhata, 2005: 24 (distribution in Thai-
land) [Misidentification].

Etymology. The combination of the Latin cya-
neus, meaning dark blue, and the Latin catena, 
meaning chain, refers to chain behavior for the 
collective transport of large millipedes (Peeters 
and De Greef, 2015).

Type material. Holotype. Worker (AK75), Siem 
Reap District, Siem Reap Province, North Cam-
bodia, 13.4° N, 103.9° E, 40 m, 24 VIII 2012, 
Kôichi Arimoto leg. [THNHM; LCC001]. 

Paratypes (120 workers, 2 mated queens, 22 
virgin queens, 15 males). LAOS. 1 worker, for-
ager on road, Sivilay Village, Naxaithong Dis-
trict, Vientiane Prefecture, Laos, 220 m, 18°15′ 
N, 102°27′ E, 9 VI 2010, Seiki Yamane leg. 
[SKYC; LCC002]. THAILAND. 20 workers 
(MM43), near Accomodation, Doi Suthep, Chi-
ang Mai Province, North Thailand, 18°48’34” N, 
98°54’57” E, 1,200m, 11 VII 2014, Munetoshi 
Maruyama leg. [DNPT; LCC003 to LCC022]; 7 
workers, 1 virgin queen (TH02-SKY-07), Srina-
karin Dam National Park, Kanchanaburi Prov-
ince, West Thailand, 150–200 m, 29 VI 2002, 

Seiki Yamane leg. [SKYC; workers: LCC023 to 
LCC029; virgin queen: LCC030]; 15 workers, 1 
virgin queen (TH-02-SKY-15), same place as the 
former, 29 VI 2002, Seiki Yamane leg. [SKYC; 
worker: LCC031 to LCC045; virgin queen: 
LCC046]; 8 workers (TH14-SKY-92), Kaeng 
Krachan National Park, Phetchaburi Province, 
West Thailand, 28 VI 2014, Sasitorn Hasin & 
Maruyama Maruyama leg. [SKYC; LCC047 to 
LCC054]; 7 workers, (TH99-SKY-22), Dry ev-
ergreen forest, lowland, Sakaerat Envirinmental 
Reserch Station, Nakhon Ratchasima Province, 
Northeast Thailand, 10 VII 1999, Seiki Yamane 
leg. [SKYC; LCC055 to LCC061]; 8 workers 
(TH03-SKY-26), Dry evergreen forest, Lum-
changwat Station, Khao Ang Rue Nai Wild Sanc-
tuary, Chacheongsao Province, East Thailand, 21 
VIII 2003, Seiki Yamane leg. [SKYC; LCC062 
to LCC069]; 3 workers, same place as the for-
mer, 22 VIII 2003, Seiki Yamane leg. [SKYC; 
LCC070 to LCC072]; 10 workers (AK119), 
Bang Phra, Si Racha, Chonburi Province, East 
Thailand, 13.20° N, 100.95° E, 220 m, 13 VI 
2013, Kôichi Arimoto leg. [KUEC; LCC073 to 
LCC082]; 30 workers, 1 mated queen, 15 vir-
gin queens (AK142), Krathing Country Resort, 
Pluang, Khao Khitchakut, Chantaburi Province, 
East Thailand, 12.82° N, 102.13° E, 90 m, 8 III 
2014, Kôichi Arimoto leg. [KUEC; workers: 
LCC083 to LCC112; mated queen: LCC113; vir-
gin queens: LCC114 to LCC128; 5 workers and 
3 virgin queens donated to BMNH (LCC103 to 
LCC107, LCC123 to LCC125), 5 workers and 
3 virgin queens donated to MSNG (LCC108 to 
LCC112, LCC126 to LCC128)]. CAMBODIA. 
1 worker (AK69), Siem Reap District, Siem Reap 
Province, North Cambodia, 22 VIII 2012, Kôichi 
Arimoto leg. [KUEC; LCC129]; 10 workers, 1 
mated queen, 5 virgin queens, 15 males (AK75), 
same colony as the holotype [KUEC; workers: 
LCC130 to LCC139; mated queen: LCC140; vir-
gin queens: LCC141 to LCC 145; males: LCC146 
to LCC160].

Additional material examined. 29 virgin 
queens, 341 workers, 36 pupae, 225 larvae, and 
457 eggs (AK142), Krathing Country Resort, 
Pluang, Khao Khitchakut, Chantaburi Province, 
East Thailand, 12.82° N, 102.13° E, 90 m, 8 III 
2014, Kôichi Arimoto leg. [KUEC].
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Distribution (Fig. 3). Laos: Vientiane. Thailand: 
Chiang Mai, Kanchanaburi, Phetchaburi, Nakhon 
Ratchasima, Chacheongsao, Chonburi, Chanta-
buri. Cambodia: Siem Reap. Myanmar (personal 
communication with Dr. C. Peeters).

WORKER (Figs. 10, 15C, 15F, 16E). Diagnosis. 
Mandible with bluntly angular basal angle; basal 
margin slightly concave near basal angle; masti-
catory margin weakly convex near basal angle. 
Eye length in full-face view more than one-fourth 
of head lateral margin length; outer margin just 
breaking lateral outline of head. Apex of clypeal 
median lobe with three peg-like setae. Anterior 
lobe of subpetiolar process posteroventrally with 
acute tooth. Body blue and with metallic luster. 
Head, mesosoma, and petiolar node distinctly ru-
gose, but anterior part of frons, and gena longitu-
dinally striate; gaster smooth except for longitu-
dinally striate gastral segments I-II.

Measurements (n=5, holotype in parentheses). 
HL: 2.52–2.68 (2.66), HLL: 2.07–2.19 (2.19), 
HLA: 0.90–1.01 (1.01), HW: 2.06–2.18 (2.17), 
CML: 0.51–0.60 (0.60), CI: 81–82 (0.81), CLI: 
20–23 (23), SL: 2.76–2.97 (2.94), SI: 134–136 
(135), EL: 0.55–0.60 (0.58), OI: 27–28 (27), PrL: 
1.51–1.58 (1.51), PrH: 1.03–1.17 (1.14), PrW: 
1.51–1.59 (1.54), WL: 4.00–4.10 (4.10), PeL: 
1.02–1.07 (1.07), PeH: 1.46–1.55 (1.47), PeW: 
0.95–1.05 (0.95), LPI: 137–151 (138), DPI: 89–
102 (89).

Description. Head width in full-face view ap-
proximately 0.8 times as long as its length. Man-
dible with bluntly angular basal angle; basal mar-
gin slightly concave near basal angle (Fig. 15C); 
masticatory margin weakly convex near basal 
angle (Fig. 15C: arrow). Eye length in full-face 
view more than one-fourth of head lateral margin 
length; outer margin just breaking lateral outline 
of head (Fig. 10A). Antennal scape surpassing 
posterior head margin by more than two-fifths its 
length; antennomere XII approximately 2.6 times 
as long as wide. Clypeus with longitudinal me-
dian carina (Fig. 15F), sometimes the carina un-
defined; apex of clypeal median lobe with three 
peg-like setae. Pronotum in dorsal view slightly 
longer than wide, sometimes slightly shorter than 
wide. Propodeal dorsum in profile broadly con-

vex; declivity concave to almost straight, forming 
continuous curve, sometimes separated from dor-
sum by blunt angle; declivity two-fifths length of 
dorsum; propodeal spiracle elliptical. Petiole in 
dorsal view longer than wide, sometimes slightly 
shorter than wide. Anterior lobe of subpetiolar 
process posteroventrally with acute tooth (Fig. 
16E).
 Head, mesosoma, and petiolar node 
distinctly rugose; anterior part of frons and gena 
longitudinally striate. Mandible with fine longi-
tudinal striae near basal margin. Antennal scape 
slightly alveolate basally and becoming distinctly 
imbricate apicad. Clypeus with oblique to lon-
gitudinal striae. Meso-metapleural suture well 
impressed and wide, posteriorly with rugose 
sculpture. Metapleuro-propodeal suture well im-
pressed. Mesosternum smooth. Coxa finely al-
veolate. Petiolar node with well-impressed scal-
loped depressions; lateral face of petiolar node 
with longitudinal striae, (Fig. 16E). Ventral half 
of petiole and gastral segments III–V smooth but 
partly with slight alveolate. Gastral segments I–II 
longitudinally striate (Fig. 16E). Anterior margin 
of gastral segments II with a brief scrobiculate 
band.
 Body dark-blue and with metallic luster. 
Antennal scape dark-blue; antennomere II red-
brown; antennomeres III–XII black and apically 
red-brown. Mandible and clypeus dark-red; me-
dian lobe of clypeus tinged with blue and with 
metallic luster. Coxa, femur and tibia dark-blue, 
tinged with red; tarsus red-brown. Ventral half of 
petiole and gastral sternites blackish. Hairs red-
brown. Antennal scape moderately with short pu-
bescence and sparsely with erect long hairs. Erect 
hairs moderate in density on dorsum of body

QUEEN (Figs. 11, 12, 16F). Measurements 
(n=5). HL: 2.40–2.49, HLL: 1.95–2.04, HLA: 
0.84–0.92, HW: 1.91–1.98, CML: 0.50–0.57, CI: 
79–80, CLI: 21–23:, SL: 2.33–2.59, SI: 122–133, 
EL: 0.55–0.60, OI: 27–30, PrL: 1.31–1.43, PrH: 
0.96–1.15, PrW: 1.38–1.45, WL: 3.61–3.77, PeL: 
0.95–1.00, PeH: 1.73–1.77, PeW: 0.72–0.77, 
LPI: 174–185, DPI: 75–81. Propodeal dorsum 
and declivity forming a continuous curve. Peti-
olar node in profile high trapezoidal, narrowed 
dorsally; dorsal margin convex. Anterior lobe 
of the petiolar process with acute posteroventral 
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angle. Petiole and gastral segments I-II finely al-
veolate (Fig. 16F). Scrobiculate band of gastral 
segments II with finely alveolate sculpture. Gas-
tral segments III–V smooth.

MALE (Fig. 13). Measurements (n=5). HL: 
1.63–1.70, HW: 1.19–1.26, CML: 0.48–0.53, CI: 
73–75, SL: 0.40–0.48, SI: 33–39, EL: 0.94–1.01, 
MeL: 1.59–1.74, MeW: 1.50–1.65, WL: 3.56–
3.85, PeL: 0.86–0.96, PeH: 1.12–1.23, PeW: 
0.72–0.76, LPI: 120–140, DPI: 78–89.

Description. Head in full-face view distinctly 
longer than wide; posterior margin distinctly 
prominent. Mandible without basal angle and 
teeth apex rounded. Compound eye occupies 
three-fifths of head length. Ocelli large; maxi-
mum length of lateral ocellus greater than mini-
mum distance between lateral ocellus and eye. 
Antenna 13 segmented; scape less than half of 
head width; antennomere II shortest; III longer 
than scape; XIII more than 1.5 times as long as 
XII. Clypeus roughly keeled on midline; anterior 
margin broadly convex; anterior lateral margin 
with narrow translucent lamella. Mesoscutum in 
dorsal view longer than wide, widest posterior to 
mid-length, in profile strongly convex; notaulus 
weakly impressed; length of parapsidal line more 
than half of mesoscutal length; transscutal line 
almost straight to slightly curved. Metapleuro-
propodeal sulcus present. Propodeal dorsum and 
declivity forming continuous curve; propodeal 
spiracle circular. Forewing approximately 2.9 
times as long as wide, approximately 1.2 times 
as long as hindwing length; vein Sc+R+Rs often 
connected with costal vein, sometimes not con-
nected; with stigma. Hindwing approximately 3.6 
times as long as wide. Petiole in profile higher 
than long, in dorsal view longer than wide; node 
in profile subtrapezoidal, with anterior margin 
inclined posterad, with posterior margin inclined 
anterad; in dorsal view lateral margin convex; 
anterior, dorsal, and posterior margins almost 
straight to slightly convex. Anterior lobe of sub-
petiolar process in profile broadly rectangular, 
with posteroventral right angle; posterior exten-
sion thin, broadly and smoothly curved between 
anterior lobe. Prora small, pointed ventrally, sep-
arated from anteroventral angle of gastral sternite 
I by distinct indentation.

 Head and propodeum roughly rugose. 
Mandible and clypeus smooth. Pronotum longi-
tudinally striate. Mesoscutum smooth anteriorly 
and transversely striate posteriorly. Mesoscutel-
lum longitudinally striate. Mesopleuron with few 
striae. Scutoscutellar sulcus longitudinally stri-
ate. Petiole smooth; dorsal margin with a median 
longitudinal striae. Constriction between gastral 
segments I and II scrobiculate; gastral segments 
I–II almost smooth but weakly and very finely al-
veolate; III–V smooth.
 Body black, tinged with red and with 
blue luster; clypeus, mandible, antennae and legs 
red-brown. Hairs yellow-brown, erect. Antennal 
scape with dense short pubescence and erect long 
hairs; antennomeres II–XIII densely covered with 
short pubescence. Erect hairs of gastral sternites 
denser than those of tergites.

Discussion. Leptogenys cyanicatena was origi-
nally recorded as Leptogenys chalybaea (Emery, 
1887) from Thailand (Jaitrong and Nabhitab-
hata, 2005). Leptogenys cyanicatena is clearly 
similar to L. chalybaea in having a blue body 
with metallic luster, but is differentiated from L. 
chalybaea by the following contrasting charac-
ters of the worker and queen castes (L. chalybaea 
in parentheses): masticatory margin of mandible 
weakly convex near basal angle (Fig. 15C: ar-
row) (straight, but curved near apex, Fig. 15B); 
eye larger (OI: 27–28 in worker, 27–30 in queen) 
(smaller, OI: 22–24 in worker, 20–21 in queen); 
outer margin of eye in full-face view just break-
ing lateral outline of head (close to lateral outline 
of head); head rugose (smooth, partly striate), 
mesosoma and petiole rugose (striate); gastral 
segments I–II longitudinally striate in worker 
(Fig. 16C) or with finely alveolate in queen (Fig. 
16D) (smooth, Figs. 16A, 16B).
 We examined specimens of L. cyani-
catena from four areas: Laos, north Thailand, 
south Thailand and Cambodia (Fig. 3). In the 
specimens from north Thailand, body color was 
paler blue than in those from the other three ar-
eas. However, body part measurements showed 
no significant variation between the populations. 
We concluded that the observed variation in body 
color represents geographical variation.
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Biology. Many workers of a colony (AK75) in 
Cambodia were observed cooperatively hunting a 
large millipede (Spirostreptida) (Fig. 14A). This 
colony used an abandoned termite nest as its nest 
in the forest (Fig. 14B). The colony was too large 
to collect in its entirety, but we estimated that 
it contained about 1,000 individuals. A colony 
(AK119) in Eastern Thailand was observed co-
operatively hunted a small millipede (Sphaeroth-
eriida) (Fig. 14C). Another colony (AK142) 
from Eastern Thailand nested on a large ceramic 
plate left in a grassland at the edge of a forest 
(Fig. 14D, E). The colony was composed of one 
mated queen, 44 virgin queens, 371 workers, 36 
pupae, 225 larvae, and 457 eggs. This nest did not 
contain any males, and was probably premature. 
Exoskeletons of millipedes (Spirostreptida) were 
also found in the nest (Fig. 14F).
 This species has a small range of prey: 
millipedes belonging to four orders (Polydesmida, 
Spirostreptida, Spirobolida, and Sphaerotheriida) 
and earthworms (Peeters and De Greef, 2015). 
Chain behavior in this species functions for the 
collective transport of large millipedes (Peeters 
and De Greef, 2015; short videos of hunting can 
be seen at “https://vimeo.com/album/3490590/”).

COMPARATIVE MATERIAL

Leptogenys diminuta (Smith, 1857)
(Figure 17)

10 workers (AK92), under rotted wood, mixed 
dipterocarp forest, Lambir Hills National Park, 
Miri, Sarawak, East Malaysia (Borneo), Malay-
sia, 4.20°N, 114.04°E, 60m, 12 X 2012, Kôichi 
Arimoto leg. [FDS]; 10 workers (AK108), in lit-
ter, same place as the former, 15 X 2012, Kôichi 
Arimoto leg. [FDS].

Remarks. This species is recorded widely in 
Asian countries, and divided into more than 10 
subspecies. In this study, we examined specimens 
of nominotypical subspecies from the type local-
ity, Borneo, Malaysia for comparison with the L. 
chalybaea species group.

Preliminary key to the Oriental species of the 
genus Leptogenys based on the worker caste

1. Hypostomal tooth present and visible in full-
face view ............................................................2
- Hypostomal tooth absent .................................9

2. Median lobe of clypeus without apical median 
extension. Body surface mostly with shagreened 
sculpture, without standing long hairs ...............3
- Median lobe of clypeus with apical median ex-
tension. Body surface mostly with areolate-ru-
gose sculpture, covered with standing long hairs 
............................................................................4

3. Head, mesosoma and gaster finely punctate, 
not pruinose (Sri Lanka, Indonesia, Madagascar) 
...........................................................L. falcigera
– Head, mesosoma and gaster densely pruinose, 
not punctate (Sri Lanka) ....................L. pruinosa

4. Petiole in profile longer than or almost as long 
as high (LPI: 94–102); dorsal face of node subho-
rizontal (Malaysia) ........................... L. breviloba
- Petiole in profile higher than long (LPI: 103–
122); dorsal face of node distinctly sloping ante-
riad .....................................................................5

5. Head in full-face view shorter (CI: 88–101). 
Mandible curved near base, becoming straight 
apically. Clypeus with lateral lobe .....................6
- Head in full-face view longer (CI: 77–83). Man-
dible distinctly curved throughout. Clypeus with-
out lateral lobe ....................................................8

6. Head in full-face view almost as long as wide 
(CI: 98–101). Antennal scape distinctly long (SL: 
1.83–1.95; SI: 115–121), surpassing posterior 
margin of head by two-fifths of its length. Median 
clypeal extension with truncate apex (Malaysia) .  
......................................................... L. malayana
- Head in full-face view longer than wide (CI: 
88–95). Antennal scape long (SL: 1.40–1.80; SI: 
99–110), surpassing posterior margin of head 
by one-fifth to one-third of its length. Median 
clypeal extension with convex apex ..................7
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7. Head in full-face view slightly longer than 
wide (CI: 93–95). Clypeus with blunt angle be-
tween lateral lobe and median extension. Petiole 
in profile distinctly higher than long (LPI: 109–
118); anterior face of node ventrally vertical and 
dorsally forming continuous curve with dorsum 
(Malaysia) .................................................. L. itoi
- Head in full-face view distinctly longer than 
wide (CI: 88–90). Clypeus smoothly incurved 
between lateral lobe and median extension. Peti-
ole in profile slightly higher than long (LPI: 103–
108); node with anterior and dorsal faces forming 
continuous curve (Indonesia) ........L. modiglianii

8. Petiolar node with anterior and dorsal faces 
forming continuous curve. Gastral segment II 
covered with scalloped depressions, which close 
to each other. Body covered with understory layer 
of short dense hairs (Indonesia) ............. L. curva
- Anterior face of petiolar node ventrally vertical 
and dorsally forming continuous curve with dor-
sum. Gastral segment II smooth. Short hairs not 
forming understory layer (Malaysia) ... L. kanaoi

9. Petiolar dorsal margin ends in blunt pointed 
tooth that projects beyond posterior margin (Viet-
nam) .........................................................L. leleji
- Petiolar dorsal margin ends without pointed 
tooth .................................................................10

10. Masticatory margin of mandible with more 
than two teeth and denticles in addition to the api-
cal one .............................................................. 11
– Masticatory margin of mandible usually eden-
tate, at most with one tooth in addition to the api-
cal one ..............................................................24

11. Head dorsum rugose throughout. First gastral 
segment coarsely reticulate-rugose (Myanmar, 
Laos, Vietnam, Thailand)  .....................L. aspera
– Head dorsum punctate or mostly smooth and 
shiny, if anteriorly striate then at least posterior 
half smooth and shiny. First gastral segment 
smooth and shiny .............................................12

12. Head quadrate or subquadrate in full-face 
view, about as broad as long. Petiolar node longi-
tudinally compressed and squamiform in lateral 
view, acute at summit, without distinct dorsal 
margin, the node above anterior and posterior 

articulations at least 2 times as broad as long in 
dorsal view .......................................................13
– Head rectangular in full-face view, distinctly 
longer than broad. Petiolar node longitudinally 
thickened or elongate, roughly triangular or cubi-
cal in lateral view, dorsal margin long or narrowly 
convex, always distinct, the node above anterior 
and posterior articulations at most 1.5 times as 
broad as long in dorsal view ............................15

13. Head dorsum sparsely punctate throughout. 
Posterior head margin straight in full-face view. 
Apex of clypeus acutely toothed (India) ..............  
......................................................... L. dentilobis
– Head dorsum smooth and shiny. Posterior head 
margin weakly to strongly concave in full-face 
view. Apex of clypeus convex .........................14

14. Posterior head margin weakly concave, an-
terior half of head dorsum longitudinally striate, 
the striations reaching posterior eye margin. An-
tennal segments IV–VI about as broad as long. 
Subpetiolar process broad and triangular. Body 
color reddish brown (Myanmar, India, China) ....
........................................................... L. birmana
– Posterior head margin strongly concave, anteri-
or third of head dorsum longitudinally striate, the 
striations not reaching posterior eye margin. An-
tennal segments IV–VI longer than broad. Subpe-
tiolar process narrow and cuneiform. Body color 
brownish black (India, Sri Lanka, Vietnam) ........  
.................................................. L. processionalis

15. Petiolar node longitudinally elongate and hor-
izontally triangular, distinctly longer than high in 
lateral view, about twice as long as broad in dor-
sal view. Masticatory margin of mandible with 14 
irregular teeth and denticles (Laos) ......................  
............................................ L. khammouanensis
– Petiolar node longitudinally thickened, erectly 
triangular or subcubical, about as high as long or 
distinctly higher than long in lateral view, about 
as broad as long or distinctly broader than long 
in dorsal view. Masticatory margin of mandible 
with less than 10 teeth and denticles ................16

16. Petiolar node erectly triangular in lateral 
view, dorsal and anterior margins form a single 
arch, the two margins not separated by a distinct 
blunt angle ........................................................17
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– Petiolar node subquadrate in lateral view, dorsal 
and anterior margins not forming a single arch, 
the two margins separated by a distinct blunt 
angle .................................................................18

17. Head largely sparsely punctate and opaque. 
Posterior head margin weakly convex in full-face 
view. Metanotal groove not impressed in lateral 
view. Head, mesosoma and petiole black, gaster 
blackish brown (India) .......................L. moelleri
– Head smooth and shiny. Posterior head mar-
gin weakly concave in full-face view. Metanotal 
groove distinctly impressed in lateral view. Body 
color reddish brown (Vietnam, China) .................  
........................................................... L. davydovi

18. Petiolar node thickly trapezoidal in lateral 
view, dorsal margin as long as or longer than an-
terior margin. Body color brownish yellow .....19
– Petiolar node thinly trapezoidal in lateral view, 
dorsal margin distinctly shorter than anterior 
margin. Body color reddish brown to black .....20

19. Dorsal margin of petiolar node about as long 
as anterior margin in lateral view; the node rela-
tively narrow in dorsal view, about 1.2 times as 
broad as long. Declivity of propodeum without 
transverse striation (Myanmar, China) .................  
......................................................L. crassicornis
– Dorsal margin of petiolar node longer than an-
terior margin in lateral view; the node relatively 
broad in dorsal view, about 1.4 times as broad 
as long. Declivity of propodeum with transverse 
striation (India) .....................................L. emiliae

20. Head dorsum sparsely punctate throughout ...  
..........................................................................21
– Head dorsum mostly smooth and shiny ........22

21. Head dorsum largely sparsely punctate. An-
tennae relatively shorter, scape surpassing poste-
rior head corner by about one fifth of its length, 
antennal segments III–VI about as broad as long. 
Metanotal groove not impressed in lateral view. 
Body color brownish black (India, Myanmar) .....  
.............................................................. L. roberti
– Head dorsum finely sparsely punctate. Anten-
nae relatively longer, scape surpassing posterior 
head corner by about one third of its length, an-

tennal segments III–VI distinctly longer than 
broad. Metanotal groove distinctly impressed in 
lateral view. Body color black (Sri Lanka) ..........  
............................................................L. yerburyi

22. Head distinctly longer than broad in full-face 
view, about 1.4 times as long as broad, posterior 
margin weakly convex. Inner margin of mandible 
distinctly denticulate (India) ................... L. dalyi
– Head slightly longer than broad in full-face 
view, at most 1.2 times as long as broad, posterior 
margin straight or weakly concave. Inner margin 
of mandible edentate ........................................23

23. Mandible with 5 teeth on the masticatory mar-
gin. Subpetiolar process semicircular, rounded at 
apex. Body color reddish brown (China) .............  
............................................................... L. strena
– Mandible with 7–8 teeth and denticles on the 
masticatory margin. Subpetiolar process trian-
gular, angled at apex. Body color black (India, 
Myanmar, China) ...............................L. lucidula

24. Eye located posterior to mid-length of head ..  
..........................................................................25
- Eye located near mid-length of head .............27

25. Gastral segments I–II longitudinally striate 
(Laos, Thailand, Cambodia, Myanmar) ...............
............................................ L. cyanicatena sp. n.
- Gastral segments I–II smooth ........................26

26. Eye length in full-face view more than one-
fourth of head lateral margin length. Outer mar-
gin of eye just breaking lateral outline of head. 
Head and petiolar node smooth except for ante-
rior part of frons and gena weakly longitudinally 
striate (Malaysia) ............................L. chalybaea
- Eye length in full-face view less than one-fourth 
of head lateral margin length. Eyes distinctly in-
terrupts lateral outline of head. Head and petiolar 
node striate (Vietnam) ..................... L. atra sp. n.

27. Head dorsum striate throughout .................28
– Head dorsum punctate throughout or mostly 
smooth and shiny, at most punctate or rugose an-
terior to eyes .....................................................29
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28. Clypeus with distinct longitudinal central ca-
rina. Sides of pronotum smooth, finely rugulose 
or finely reticulate; sides of mesothorax, metatho-
rax and propodeum irregularly rugose (India, Sri 
Lanka, Myanmar, China, Philippines, Malaysia, 
Singapore, Indonesia, New Guinea, Solomon Is-
lands) .................................................L. diminuta
– Clypeus without longitudinal central carina. 
Mesosoma regularly longitudinally striate (India, 
Myanmar, Thailand, Vietnam, China, Malaysia, 
Indonesia, New Guinea) ......................... L. kitteli

29. Head dorsum punctate throughout…30
– Head dorsum mostly smooth and shiny, at most 
punctate or rugose anterior to eyes ..................42

30. First gastral segment mostly punctate ........31
– First gastral segment smooth and shiny ........35

31. Head roughly rectangular in full-face view, 
not widening anteriorly, posterior margin roundly 
convex. Anterior apex of clypeus strongly con-
vex ....................................................................32
– Head roughly trapezoidal in full-face view, 
distinctly widening anteriorly, posterior margin 
nearly straight. Anterior apex of clypeus truncate 
or nearly truncate .............................................33

32. Posterior head margin weakly convex in full-
face view. Dorsum of promesonotum almost 
straight in lateral view, metanotal groove narrow-
ly impressed. Petiolar node trapezoidal in dorsal 
view, anterolateral corners narrowly rounded. 
Head, mesosoma, and petiole densely reticulate-
rugose. Body color blackish brown. Total length 
4–5 mm (India, Sri Lanka) ................L. hysterica
– Posterior head margin strongly convex in full-
face view. Dorsum of promesonotum moderately 
convex in lateral view, metanotal groove widely 
impressed. Petiolar node nearly semicircular in 
dorsal view, anterolateral corners rounded. Head, 
mesosoma, and petiole densely punctate. Body 
color blackish brown. Total length 7.9–8.5 mm 
(China) ........................................ L. hezhouensis

33. Antennae relatively shorter, only one fourth of 
length of scape surpassing posterior head corner, 
segments 3 and 4 about equal. Anterior margin 

of petiolar node straight and vertical, anterodor-
sal corner narrowly rounded. Total length 5.2–5.7 
mm (China) ........................................... L. yandii
– Antennae relatively longer, one third or half of 
length of scape surpassing posterior head corner, 
segment 3 distinctly longer than segment 4. An-
terior margin of petiolar node weakly convex and 
slope, anterodorsal corner broadly rounded .....34

34. Eyes larger and occupying one third of head 
side. Antennae shorter, about one third of scape 
length surpassing posterior head corner. Head 
dorsum finely densely punctate. Dorsa of meso-
soma, petiole and first gastral segment sparsely 
punctate with interspaces relatively shiny; sides 
of mesosoma and petiolar node longitudinally 
rugose, posterior two thirds of side of first gas-
tral segment smooth and shiny, second gastral 
segment smooth and shiny. Total length 5–6 mm 
(India, Philippines) .....................L. punctiventris
– Eyes smaller and occupying one fourth of head 
side. Antennae longer, nearly half of scape length 
surpassing posterior head corner. Head, meso-
soma, petiole and first gastral segment densely 
punctate with interspaces coarsely reticulate-
rugose and dull, second gastral segment sparsely 
punctate. Total length 9–10 mm (Myanmar, In-
dia, China) .......................................L. binghamii

35. Petiolar node roughly conical in lateral view, 
without distinct dorsal margin, broader than long 
in dorsal view (India) .........................L. jeanettei
– Petiolar node roughly trapezoidal in lateral 
view, dorsal margin long and slope down ante-
riorly, as broad as long or longer than broad in 
dorsal view… 36

36. Clypeus truncate at apex (China) ...................  
................................................... L. huapingensis
– Clypeus convex at apex, not truncate ...........37

37. Dorsal faces of head, mesosoma and petiolar 
node densely punctate and opaque ...................38
– Dorsal face of head loosely punctate with inter-
spaces relatively shiny, dorsal faces of mesosoma 
and petiolar node smooth and shiny .................39
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38. Inner margin of mandible roundly convex, 
basal corner bluntly angled. Pronotum densely 
punctate with sides longitudinally striate. An-
terodorsal corner of petiolar node broadly round-
ed in lateral view. Body color black. Robust spe-
cies with total length 7.1–7.8 mm (China) ...........  
......................................................... L. zhuangzii
– Inner margin of mandible nearly straight, basal 
corner rounded without clear angle. Pronotum 
finely rugulose with sides smooth and shiny. 
Anterodorsal corner of petiolar node narrowly 
rounded in lateral view. Body color blackish 
brown. Slender species with total length 4.5–5.0 
mm (China) .............................................L. laozii

39. Antennal segments relatively shorter, seg-
ment III about 1.5 times as long as broad, about 
as long as segment IV ......................................40
– Antennal segments relatively longer, segment 
III about 2.4–2.9 times as long as broad, distinct-
ly longer than segment IV ................................41

40. Petiolar node higher than long in lateral view, 
with anterodorsal corner narrowly rounded. Me-
sopleuron and metapleuron mostly smooth and 
shiny. Body color black to blackish brown. Total 
length 4.5–5.2 mm (China) .................L. mengzii
– Petiolar node as high as long in lateral view, 
with anterodorsal corner broadly rounded. Meso-
pleuron and metapleuron mostly densely rugose 
and opaque. Body color reddish brown. Total 
length 5.6–6.4 mm (China) ................... L. rufida

41. Basal corner of mandible bluntly angled. 
Anterodorsal corner of petiolar node narrowly 
rounded. Body color black. Relatively smaller 
species with total length 5.5–5.7 mm (India) .......
............................................................... L. lattkei
– Basal corner of mandible rounded without 
clear angle. Anterodorsal corner of petiolar node 
broadly rounded. Body color blackish brown. 
Relatively larger species with total length 6.4–6.7 
mm (India) ....................................L. transitionis

42. Body color blackish brown, with metallic 
green iridescence. Total length 6.7 mm (India) ...
..................................................... L. stenocheilos
– Body color reddish brown to black, without me-
tallic green iridescence .....................................43

43. Petiolar node strongly elongate in lateral 
view, about 1.5 times as long as high ...............44
– Petiolar node moderately to weakly elongate in 
lateral view, less than 1.2 times as long as high ...  
..........................................................................45

44. Antennal scape relatively shorter, surpass-
ing posterior head corner by about two fifths of 
its length. Petiolar node elongate trapezoidal in 
lateral view, with very short but distinct anterior 
margin. Body color reddish brown. Relatively 
smaller species with total length 6.5–7 mm (In-
dia) ................................................ L. assamensis
– Antennal scape very long, surpassing posterior 
head corner by half of its length. Petiolar node tri-
angular in lateral view, without anterior margin. 
Body color black. Large species with total length 
13–13.5 mm (China) ............................L. pangui

45. Petiolar node moderately elongate, as long as 
high or distinctly longer than high in lateral view 
..........................................................................46
– Petiolar node weakly elongate, distinctly higher 
than long in lateral view, about 1.3–1.4 times as 
high as long ......................................................49

46. Clypeus truncated at apex. Lager species with 
total length 8–11 mm .......................................47
– Clypeus convex at apex. Smaller species with 
total length 4.5–7 mm ......................................48

47. Dorsal faces between eyes and antennal sock-
ets smooth and shiny, without longitudinal ru-
gae. Propodeal declivity transversely striate, not 
smooth. Petiolar node relatively broader in dorsal 
view, about 1.3 times as long as broad. Relatively 
smaller species with total length 8–10 mm (India, 
Sri Lanka, Philippines, China) .........L. chinensis
– Dorsal faces between eyes and antennal sock-
ets longitudinal rugose and opaque. Propodeal 
declivity smooth and shiny, without transverse 
striations. Petiolar node relatively narrower in 
dorsal view, about twice as long as broad. Rela-
tively larger species with total length 9–11 mm 
(Indonesia, Vietnam, China) ...........L. kraepelini



30 Kôichi Arimoto & Seiki Yamane

48. Petiolar node distinctly longer than high in 
lateral view. Sides of mesothorax, metathorax, 
and propodeum mostly smooth and shiny. Body 
color black. Relatively larger species with total 
length 5.9–6.3 mm (Vietnam, Myanmar, India, 
Sri Lanka, Bangladesh, Philippines, Singapore, 
Indonesia, China) .............................. L. peuqueti
– Petiolar node as high as long in lateral view. 
Sides of mesothorax, metathorax, and propode-
um mostly irregularly rugose and opaque. Body 
color black, gaster blackish brown. Relatively 
smaller species with total length 4.5 mm (Japan, 
China, Taiwan) ...................................L. confucii

49. Clypeus truncated at apex. Eyes relatively 
smaller and occupying one fourth of head side. 
Petiolar node relatively longer in lateral view, 
about 1.3 times as high as long, dorsal margin 
distinctly longer than anterior margin, anterodor-
sal corner narrowly rounded, the node obviously 
longer than broad in dorsal view (China) ............  
......................................................... L. laeviterga
– Clypeus pointed and strongly convex at apex. 
Eyes larger and occupying one third of head side. 
Petiolar node relatively higher in lateral view, 
about 1.4 times as high as long, dorsal margin 
as long as anterior margin, anterodorsal corner 
broadly rounded, the node as broad as long in 
dorsal view (China) ................................L. sunzii
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