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Flanged Bombardier Beetles from Laos (Carabidae, Paussinae)

by Peter Nagel

Abstract. The Paussinae of Laos were recently studied based on new material collected by the Natural History
Museum Basel. Two species are described as being new to science, Lebioderus brancuccii sp.nov., and
Paussus tanxangensis sp.nov., and two species are new records for Laos. All species are shown in drawings.
To date nine species are known from Laos, four of which have been added by the NHMB collecting trips, and

a fifth new record is based on other museum collections.

Key words. Laos - Paussinae - Lebioderus - Paussus - taxonomy- new species - myrmecophiles -
distribution records

Introduction

Within the Oriental Region, Indochina is less well explored concerning the insect
fauna than the Indian Subcontinent. Within Indochina, Laos is the least explored country,
especially when compared to the insect fauna of the adjacent regions of Thailand. In
contrast to neighboring countries, Laos still harbour large areas of forest, with relatively
little disturbance and the presence of pristine habitats. However, demographic increases
combined with forest burning, clearing for cultivation, and logging are major current
threats to the Laotian environment. Therefore there are strong concerns for the survival
of the high and unique biodiversity of this country which is situated in the centre of the
Indo-Burma Hotspot (Mittermeier et al. 2004).

In order to contribute to the documentation of the Laotian insect fauna as a basis for
furthering our understanding and consequentially the conservation efforts, Dr. Michel
Brancucci, Natural History Museum Basel, has conducted collecting trips to Laos in
2003, 2004, 2007 and 2009. Dr. Michel Brancucci is continuing his efforts in the coming
years. We look forward to his further findings as Laos represents still one of the few
"white spots" on the terrestrial biodiversity map.

Paussinae have a predominantly pan-tropical distribution. They comprise about 800

species. Their currently used common name "flanged bombardier beetles" has been
introduced by Moore (2006) and refers to two main characteristics of the group, i.e. the

elytral subapical fold ("flange of Coanda") and the ability of explosive discharge of the
defensive liquid. The more derived tribes Protopaussini and Paussini are obligate
myrmecophiles while association with ants occurs only exceptionally in the more basal
Ozaenini (Moore 2006, 2008, Geiselhardt et al. 2007).

The Paussinae of Laos have not yet been an object of special faunistic or taxonomic
treatment. Fowler (1912) and Andrewes (1929) provided keys, descriptions, and

distribution data on the "Paussidae" (Protopaussini and Paussini in current
nomenclature) and "Ozaeninae" (Ozaenini in current nomenclature) of the Indian
subcontinent and Burma. Andrewes (1930) presented a catalogue of the Carabidae

including the Ozaenini of most parts of Southeast Asia, including all Indochina.
Scattered new records of Paussini are included in the monograph of Luna de Carvalho
(1989). Recently, new species or records of Paussini from South and Southeast Asia have
also been published (Saha et al. 1995, Maruyama 2005, 2009, Maruyama et al. 2008).
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The aim of this paper is the description of the Paussinae collected in the course of
collecting trips of M. Brancucci to Laos. Furthermore, a list is compiled of species

reported to occur in Laos based on literature data and unpublished records of the present
author.

Material and Methods

The specimens were collected during the collecting trips of M. Brancucci in the

years 2003 and 2009. They are dry-mounted and glued to pinned cards. They form part
of the collections of NHMB and were provided to me on loan for study. Paussines were
only recorded by means of collecting by hand and by means of flight intercept traps.

The identification profited considerably from the comprehensive collections of
Paussinae at NHMB and BGUB. The investigation of specimens was mainly done by
means of the Leica M205 C stereomicroscope.

All drawings show the specimens with the appendages of the right side shown at

their broadest view while the left antenna and legs are shown at a distortion of 90

degrees, i.e., they are shown at their narrowest view. I chose this type of display for
flanged bombardier beetles because of their often-flattened legs and three-dimensionally
sculptured antennae. With this type of presentation the figures serve as a direct aid for
identification (cf. Nagel 2006).

Abbreviations

BGUB Coll. Nagel in Biogeographische Sammlung, Universität Basel

MNHN Muséum National d'Histoire Naturelle, Paris

NHMB Naturhistorisches Museum Basel

NMPC National Museum, Prague
ZSM Zoologische Staatssammlung, München

Paussinae collected by NHMB expeditions in Laos

Lebioderus brancuccii sp.nov. (Figs 1-2)

Type material. Holotype, male (NHMB); Label 1: Laos-NE, Xieng Khouang prov., 19°38.2'N 103°20.2'E,
Ban Na Lam —> Phou Sane Mt., 20.-30.V.2009, 1420m, D.Hauck leg.; Label 2: Secondary mountain forest,

flight intercept trap, Laos 2009 Expedition, NHMB Basel, NMPC Prague; Paratype female (NHMB); label 1 :

Laos-NE, Xieng Khouang prov., 19°38.2'N 103°20.2'E, Ban Na Lam —> Phou Sane Mt., 20.-30.V.2009,
1420m, M.Brancucci leg.; Label 2 as in holotype specimen.

Description. Holotype, male: Body length 7.9 mm from tip of head to tip of elytra,
width across mid-elytra 3.24 mm; body chestnut brown, glossy with head and pronotum
slightly more matte; overall appearance glabrous with only the few inconspicuous, thin,
long, erect setae of the series umbilicata of the elytra, the tarsal pubescence and the short

apical trichomes of the antennal teeth more obvious; elytral disc glabrous with scattered,
short, flat lying, brownish setae towards the basal and lateral parts; along the midline of
each elytron with one row of hardly discernible three to four long, thin, erect setae

similar to the series umbilicata; antennae, head, pronotum and pygidium with
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pubescence similar to the basal and lateral parts of the elytra; femora with a similar type
of pubescence but more scattered; tibiae and surface of tarsi virtually glabrous.

Head rugose dorsally, much broader than the strongly constricted neck; along the

midline with distinct and complete longitudinal groove and shallow pits at both sides of
the midline; in dorsal view a slight indentation between temples and eyes.

Mouthparts typical of Lebioderus (cf. Desneux 1905).
Antennal club (fused antennomeres 3 to 11) with four distinct transverse furrows;

fore margin slightly indented between metameres; hind margin with metameres 2 (basal)
to 5 (apical) acutely produced and apically equipped with a short trichome; hind margin
ofbasal metamere 1 only slightly and obtusely produced, without trichome; club shining
with scattered short setae lying flat against the surface.

Pronotum divided by a transverse furrow, fore and hind margin accompanied by a

shallow, narrow groove; longitudinal groove along midline ending at about the middle
of the fore part and approaching almost the posterior margin; fore part 1.25 times longer
and 1.5 times broader than hind part; lateral lobes of fore part produced in an obtuse

angle; dorsal surface slightly rugose by shallow, coarse punctuation.
Elytra about 1.8 times longer than wide with the protruding shoulders characteristic

for this genus; laterally not smoothly rounded from dorsal to lateral parts but with obtuse

longitudinal edge which ends well before the apico-lateral flange and shortly before the

shoulder; hind wings fully developed.
Pygidium with sharp edge, accompanied by a parallel shallow furrow; disc shining

with shallow punctures and associated flat-lying, short setae; glandular openings situated

proximally at the left and right margin; the longitudinal opening raised above disc level
and orientated parallel to the lateral margin.

Tibiae broad, strongly compressed, outer apical angle produced in an acute angle;
tarsi slender, tarsomeres 1 to 4 of decreasing length, terminal tarsomere subequal in
length to tarsomere 1 plus 2; fore tarsi with tarsomeres 1 (apical part only), 2 and 3 (total
length) ventrally with dense brush-like pubescence of obtusely pointed setae; middle
tarsi ventrally with tarsomeres 2 (apical part only) and 3 (total length) pubescent with
glabrous midline; hind tarsi ventrally with only apex of tarsomere 3 to the left and the

right of the glabrous midline each with a small tuft of setae.

Paratype, female: Body length 8.3 mm from tip ofhead to tip of elytra, width across
mid-elytra 3.4 mm; no distinct sexual dimorphism; the temples are slightly more
projecting; the lateral lobes of the fore part of the pronotum are slightly more
pronounced; on the elytral disc minute scattered, flat-lying setae are discernible,
indicating that the almost glabrous disc in the male might be due to abrasion; the

pygidium has a more pronounced triangular shape with the glandular openings narrower
and longer; the tarsal ventral pubescence is restricted to tarsomeres 2 (apical part only)
and 3 of the fore legs, and to the apical part of tarsomere 3 of the middle and hind legs.

Distribution. The species is only known from the type material from Northeastern Laos.

It represents the northernmost locality of a species of this genus.

Etymology. This species is named for Dr. Michel Brancucci, Basel, who initiated and

conducted the collecting trips to Laos in order to uncover the largely unknown insect

diversity.



Fig. 1. Lebioderus brancuccii sp.nov., holotype, male: habitus and pygidium in plain view. Scale bar 1 mm.
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Fig. 2. Lebioderus brancitccii sp.nov., paratype, female: sketch of habitus and pygidium in plain view,
bar 1 mm.

Scale
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Differential diagnosis. The species is characterized by the distinct transverse furrows on

the surface of the shining antennal club, and distinguished from all other congeners by
the strongly compressed, wide tibiae and the elevated pygidial glandular openings.

Natural history. Both specimens have been collected in flight intercept traps that were
exposed in secondary mountain forest at 1420m alt. during the hot and humid monsoon
period. Virtually nothing is known on the mechanisms of how the two sexes locate
themselves. Flying specimens which are attracted to light traps are dominated by males

while females are found more regularly in pitfall traps (Nagel 1987, Geiselhardt et al.

2007). At least males are attracted by their host ants' nest odour and mating probably
happens near to or in the ants' nest (Nagel & Moore, in preparation). It is therefore

interesting to learn that in the case of L. brancuccii sp.nov. one male and female each

were flying along the same track.

Remarks. This is the second Lebioderus species described from the central mainland of
Indochina. Recently, L. thaianus Maruyama, 2008, has been reported from Thailand,

approximately 130 km NE Bangkok (Maruyama et al. 2008). Further traceable

localities of this genus are on Peninsular Malaysia, Sumatra, Java, Borneo, and the

Philippines.

Paussus lanxangensis sp.nov. (Fig. 3)

Type material. Holotype, male (NHMB); Label 1: Laos-NE, Xieng Khouang prov., 19°38.2'N 103°20.2'E,
Ban Na Lam —> Phou Sane Mt., 20.-30.V.2009, 1420m, D.Hauck leg.; Label 2: Secondary mountain forest,

flight intercept trap, Laos 2009 Expedition, NHMB Basel, NMPC Prague.

Description. Male; body length 4.3 mm from tip of head to tip of elytra; body reddish
brown with the discs of the antennal club, elytra, ventrites and pygidium, lateral parts of
head, pronotum and elytra, and basal two thirds of femora dark brown to black; dorsal
surface of head, pronotum and elytra coarsely rugose, resulting in a dull appearance;
antennal clubs and legs smooth and shining; all parts of the body equipped with long,
mostly sparse pubescence with the exception of the mostly glabrous pygidium and

abdomen.
Head at frontal part with a shallow depression, bordered in front at the left and right

side by the low but sharply raised anterior margin; vertex with a medial suture from the

middle of the head to the posterior margin, cutting a longitudinal slit through a tubercle;
the latter might represent an evolutionary remnant of a former gland pore, although no
true orifice is discernible; between eyes a pair of ill-defined black colour patches which
are located at the sites where tentorial pits or glandular openings are present in other

species; hind margin of head slightly indented in the middle; temples broad, rounded,
hardly projecting laterally beyond eyes in dorsal view; neck narrow, strongly constricted.

Mouth of the "closed" type, i.e. maxillary and labial palpi cover the mouth opening
from beneath; maxillary palpi with third from terminal palpomere large, compressed;
terminal palpomere of labial palpi slightly compressed, of oval shape with acute tip.

Antennae with compressed club; fore margin slightly convex, hind margin straight
without traces of indentations; basal tooth large, without trichome; hind margin ventrally
with a deep furrow from the basal tooth to short distance before apex; dorsal disc with
a shallow, longitudinal depression.
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Fig. 3. Paussus lanxangensis sp.nov., holotype, male: habitus. Scale bar 1 mm.
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Pronotum strongly divided into an anterior and a posterior part by a deep transverse

furrow; anterior part 1.2 times wider than posterior part, laterally rounded; strongly
divided by a longitudinal groove and thus forming two lobes slantingly projecting
backwards over the transverse furrow; transverse furrow with trichome-bearing
glandular openings at the furthest lateral ends; posterior part with almost parallel,
slightly concave lateral margins; medially with a deep, wide, longitudinal furrow,
separating two large round tubercles; surface characterized by a pattern of curved and

straight, narrow, adjacent grooves.
Elytral pubescence consisting ofwhitish, long, solid, erect or slightly slanting setae;

near the elytral apex part of these setae is extended into an extremely thin flagellum;
elytra with lateral parts and a discal area immediately in front of the apico-lateral flange
smooth and shining and the discal part almost glabrous; macropterous.

Pygidium with disc glabrous and shining, bordered apically by high, blade-like,
semicircular margin; true marginal trichome (band of setae along the margin) missing,
represented only by densely arranged setae lying flat at both proximal comers, usually
covered by apex of elytra and not visible.

Legs robust, tibiae slightly compressed with hind tibiae broader than mid and fore
tibiae; outer apical angle of hind tibiae obliquely cut; tarsi with tarsomeres 1 to 4

subequal in length; tarsomeres 1 to 4 of all tarsi ventrally setose but without adhesive

pubescence.
Female unknown.

Distribution. The species is only known from the type locality in Northeastern Laos.

Etymology. Laos was once known as the "land of a thousand elephants" (Lan Xang or
Lane Xang), which is also the name of a kingdom lasting from the 14th to the 18th

Century in the area.

Differential diagnosis. The species forms part of the large group of species
characterized by their deep transverse pronotal furrow. Within this group the species is

unique with regard to the combination of the following characters: head without pores,
pronotum strongly sculptured, pygidum without apical trichome. The shape of the
antennal club is unique within the genus.

Natural history. See comments above on Lebioderus brancuccii sp.nov. of the same

locality and collected by the same technique.

Paussus hystrix Westwood, 1850 (Fig. 4)

Material examined. 1 female, body length from tip of head to tip of elytra 6.9 mm, to tip ofpygidium 7.3 mm
(NHMB); Lao, Phongsaly prov., 21°41-2'N 102°06-8'E, 28.v.-20.vi.2003, Phongsaly env., ~1500m,
Brancucci leg.

Collecting details. Collected in the afternoon from the outside of a white house wall
(different house and settlement as for P. waterhousii) (personal information of
M. Brancucci).

Distribution. The species has previously been reported from China (Flongkong and

Jiangsu province). This is the first record for Laos and which considerably extends the

known distribution of the species.



Fig. 4. Paussus hystrix Westwood, 1850: female specimen from Laos, Phongsaly prov., leg. Brancucci (see

text). Scale bar 1 mm.
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Paussus waterhousii Westwood, 1874 (Fig. 5)

Material examined. 1 female, body length from tip of head to tip of elytra 6.5 mm, to tip ofpygidium 6.7 mm
(NHMB); Lao, Phongsaly prov., 21°41-2'N 102°06-8'E, 28.v.-20.vi.2003, Phongsaly env., ~1500m,
Brancucci leg.

Collecting details. Collected in the afternoon from the outside of a white house wall
(different house and settlement as for P. hystrix) (personal information of M. Brancucci).

Distribution. The species has been known from Sumatra, Peninsula Malaysia, Burma,
and China (Kiang-si Jiangxi). This is the first record for Laos.

Discussion. The present specimen has about the same size as the holotype specimen

("lin. 3.25" 6.5 mm) but differs from the original description and accompanying figure
(Westwood 1874) by its shorter antennal club and the broader hind part of the pronotum
combined with the side angles of the anterior part not so much produced. I would have

attributed these differences to sexual dimorphism. However, these differences in the

shape of the pronotum have already been mentioned by Wasmann (1899) and Fowler
(1912) who most probably observed males and females. Most likely this wide-spread
species shows geographical variation in these morphological characters.

Taxonomic arrangement and list of Paussinae recorded from Laos

Apart from a few endemics one may expect in Laos most species reported to occur
in "Indochina" or the immediately adjoining countries Thailand, Burma, China,
Vietnam, and Cambodia. Currently only nine species are known from the country. Four

species have been added by the NHMB collecting trips, and a fifth new record is based

on the present author's unpublished records of other museum collections (taxonomic
classification according to Nagel 2003 and Geiselhardt et al. 2007, cf. Di Giulio et al.
2003):

OZAENINI HOPE, 1838

Anentmetus spissicornis (Fairmaire, 1889)
Literature record: Laos, entre Luang-Prabang et Theng (Fairmaire 1889, Lesne 1904)

Eustra lao Deuve, 2000
Literature record: Laos, entre Vientiane et Louang Prabang, environs de Vang Vieng, grotte de Tham
Palusi, 22.xii.1999, leg. Louis Deharveng; Laos, environs de Vang Vieng, grotte de Tham None,
l.i.2000, leg. Anne Bedos & Louis Deharveng (Deuve 2000).

Itamus castaneus Schmidt-Goebel, 1867
Literature records: Laos, Ban Houei Soui, leg. R. Vitalis de Salvaza; Laos, Xieng Om, leg. R. Vitalis
de Salvaza (Andrewes 1923).



Fig. 5. Paussus walerhotisii Westwood. 1874: female specimen from Laos, Phongsaly prov., leg. Brancucci
(see text). Scale bar 1 mm.
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PAUSSINI LATREILLE, 1807

Platyrhopalina Jeannel, 1946

Lebioderus brancuccii sp.nov.
Present paper: Laos, Xieng Khouang prov., 19°38.2'N 103°20.2'E, Ban Na Lam — Phou Sane Mt.,
20.-30.V.2009, 1420m, leg. D.Hauck, M. Brancucci.

Platyrhopalopsis picteti (Westwood, 1874)
Material examined: Laos, 20.x. 1968, Ban Khenn, 70 km NW Vientiane, leg. Rondon (MNHN
Paris); Laos, Vientiane, Municipal, Phou Khao, Khouay NBCA, Ban Van Hua env., 800-1000m,
M.Pejcha Igt. (Coll. Schiile, Nufringen, Germany); Laos, Umgeb. Paksé, 1964 (ZSM).

Ceratoderina Darlington, 1950

Melanospilus yamasakoi (Maruyama, 2009)
Literature record: Laos, Ban Phu Yang, E. Phu Khun 15 km, Louang Phabang prov., 25.-27.v.2007,
J.Yamasako leg. (Maruyama 2009).

Paussina Latreille, 1807

Paussus lanxangensis sp.nov.
Present paper: Laos-NE, Xieng Khouang prov., 19°38.2'N 103°20.2'E, Ban Na Lam —> Phou Sane

Mt., 20.-30.V.2009, 1420m, D.Hauck leg.

Paussus hystrix Westwood, 1850
Present paper: Lao, Phongsaly prov., 21°41-2'N 102°06-8'E, 28.v.-20.vi.2003, Phongsaly env.,
~1500m, Brancucci leg.

Paussus waterhousii, Westwood, 1874
Present paper: Lao, Phongsaly prov., 21 "41-274 102°06-8'E, 28.v.-20.vi.2003, Phongsaly env.,
~1500m, Brancucci leg.
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