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SUMMARY

Dung beetles (Coleoptera, Scarabacidae) are recognised as good indicators in many tropical forests, but little is
known about their community composition in tropical karst ecosystems. This study investigated the species
composition of tunnelling dung-beetles inhabiting arable land of karst ecosystems in Lai Chau province.
Tunnellers were by far the dominant functional group of dung beetles in these ecosystems. The dung-beetle
sampling was conducted in the rice, corn and tea fields of karst ecosystems in Sin Ho district and Lai Chau city.
A total of 45 baited pitfall traps were deployed to collect tunnelling dung-beetles between August and
November 2019. Nine tunnelling dung-beetles were recorded during the dedicated surveys of this study,
increasing the number of tunnelling dung-beetles known to date to 16 species in Lai Chau province. Of which,
two species, Synapsis tridens Sharp, 1881 and Liatongus gagatinus (Hope, 1831) were recorded for the first
time in Lai Chau. In the following, I re-described these two species, including detailed illustrations and
morphometrics of both sexes. At the same time, updated data on the distribution and habitat notes of the two
tunnelling dung-beetles were given. The first checklist of tunnelling dung beetles (Coleoptera: Scarabaeidae) in

Lai Chau province was also complied.

Keywords: Dung beetles, new provincial records, species checklist, tunnellers.

1. INTRODUCTION
The term “dung beetles” denotes beetle
species of three families: Scarabaeidae,

Aphodiidae and Geotrupidae (Coleoptera:
Scarabaeoidea) (Hanski & Cambefort, 1991;
Scholtz et al., 2009). Currently dung beetles
comprise around 7000 described species,
commonly divided into three functional
groups, namely rollers, dwellers and tunnellers
according to their distinct nesting and breeding
behaviour. The rollers habitually produce dung
balls from animal dung, then they roll these
balls to translocate these resources to suitable
new places. Most rollers belong to the
subfamily = Scarabaeinae. @ The  dwellers
comprise beetles of the subfamily Aphodiinae
that feed and reproduce either within dung pats
or at the interface between the dung pat and
soil surface. The tunnellers typically dig
tunnels below dung pats to store dung
resources for their feeding and breeding
activities. In terms of taxonomy, the tunnellers
belong to the subfamilies Geotrupinae and
Scarabaeinae (Scholtz et al., 2009; Inward et
al., 2011; Nervo et al., 2014). These three
functional  groups show  patterns  of
predominance according to geographic region.

For example, the dwellers, especially in the
genus Aphodius, are characteristic dung-beetle
species in north temperate regions, while
tunnellers are dominant in tropical regions
(Hanski & Cambefort, 1991; Davis et al.,
2001; Hayes et al., 2009; Shahabuddin et al.,
2005).

In contrast to the comprehensive knowledge
on dung-beetle taxonomy in north and south
temperate  regions, there is  limited
understanding of the taxonomy of dung beetles
in the tropics, particularly in SE-Asia. Only
few identification keys and species lists exist,
mostly outdated, such as Paulian (1945),
Balthasar (1963a, b), Ochi (1992) and
Kabakov and Napolov (1999). In Vietnam, the
dung-beetle fauna inhabiting tropical meadows
and forests of karst ecosystems in Thanh Hoa
and Cao Bang provinces were reviewed
taxonomically and ecologically. Yet, there is
still an incomplete understanding of dung
beetles in other habitats over limestone in
Vietnam. During the course of my examination
on tunnelling dung-beetles collected in arable
land in Sin Ho district and Lai Chau city (Lai
Chau province), I discovered two new records
of tunnelling dung-beetles from Lai Chau
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province. In the following, I re-described these
species, including detailed illustrations of both
sexes. In addition, I compiled a checklist of all
tunnelling dung-beetles known to date in Lai
Chau province, together with updated data on
the distribution and habitats.
2. RESEARCH METHODOLOGY
2.1. Dung-beetle sampling and identification
The field research was conducted in corn,
rice and tea fields over limestone in Sin Ho
district and Lai Chau city (Lai Chau province)
between August and November 2019. Baited
pitfall traps were used to collect dung beetles.
The trapping protocol followed Bui et al.
(2019). Briefly, 15 traps were placed at regular
intervals of 150 m at each arable land. Each
trap consisted of a 5-liter plastic bucket buried
to its rim in the soil, filled with 70% ethanol,
and baited with 300 grams of fresh buffalo
dung. The trapped dung beetles were removed
from the traps after 72 hours of trap exposure
and preserved in 70% ethanol until
examination in the lab.
Dung-beetle species were identified according
to the keys and species lists of Bui et al.

BoL

BoW Maximum body width
HeadL

HeadW Maximum head width
PronL Maximum pronotum length
PronW Maximum pronotum width
ElyL Elytra length from apex to base
ProTiL Protibia length

ProTiW Maximum protibia width
ProTiSL Protibial spur length
MesoTiL Mesotibia length
MesoTiW  Maximum mesotibia width

(2018), Bui and Bonkowski (2018), Kabakov
and Napolov (1999), Balthasar (1963a, b).
2.2. Specimens examined

All specimens examined for this study are
now deposited in the Vietnam National
University of Forestry, Vietnam (curator: Bui
Van Bac). Seven examined specimens of
Synapsis tridens bear the same label data: Lai
Chau prov. | Sin Ho district | arable land |
baited pitfall traps | Lau A Cho leg. Eight
specimens of Liatongus gagatinus were
examined. Of which, four male specimens and
one female specimen bear the same label data:
Lai Chau prov. | Sin Ho district | arable land |
baited pitfall trap | Lau A Cho leg; two male
specimens and one female specimen were
labelled as: Lai Chau prov. | Lai Chau city |
arable land | baited pitfall trap | Ngo Minh
Tuan leg.
2.3. Morphometrics

Measurements were taken with a digital
caliper and from photographs taken through a
digital microscope. The following
morphometric traits were measured:

Body length from anterior margin of clypeus to posterior margin of elytra

Head length from anterior most point of clypeus to posterior margin of head

15t MesoTiSL 1 mesotibial spur length (longest spur)
2" MesoTiSL 2" mesotibial spur length (shortest spur)

MetaTiL

MetaTiW Maximum metatibia width
MetaTiSL.  Metatibial spur length
MetaTaL Metatarsus length
MetaTallL.  Metatarsomere 1 length
MetaTalW Metatarsomere 1 width
MetaTa5W  Metatarsomere 5 width

Metatibia length from proximal constriction to apex
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Ranking of the density of punctures on the
surface of elytra, pygidium and pro-, meso-
and metafemora as: Contiguous punctures -
distance between punctures: 0; very dense
punctures - distance between punctures: < 1x
diameter of the puncture; dense punctures -
distance between punctures: 1-2x diameter of
the puncture; sparse punctures - distance
between punctures: >2x diameter of the
puncture. The elytral punctures were measured
at the middle of the second elytral interval, the
pygidial punctures were measured at middle,
and the femoral punctures were also measured
at middle.

3. RESULTS AND DISCUSSION

3.1.1. ChecKklist of tunnelling dung-beetles in
Lai Chau province

A total of nine tunnelling dung-beetle
species were collected in the arable land of
tropical karst ecosystems in Sin Ho district and
Lai Chau city (Lai Chau province) between
August and November 2019 (Table 1). This
finding increased the number of tunnelling
dung-beetle species known to date in Lai Chau
province to 16 species. The surveys revealed
two new records for Lai Chau province,
including Synapsis tridens (Sharp, 1881) and
Liatongus gagatinus (Hope, 1831). In the
following, I re-described these two new
records including detailed illustrations of both

3.1. Results sexes.
Table 1. Checklist of tunnelling dung-beetles in Lai Chau province
Recorded species Recorded
in this study species in
Lai Chau New
TT Taxon . Lai according to
Sin Ho records
District Chau Kabakov
City and Napolov
1999
1 Catharsius molossus (Linnaeus, 1758) + + +
2 Copris (Microcopris) reflexus N N +
(Fabricius, 1787)
3 Copris (s. str.) magicus Harold, 1881 + + +
4 Liatongus vertagus Fabricius, 1798 + + +
5 Liatongus gagatinus (Hope, 1831) + + +
6 Oniticellus cinctus (Fabricius, 1775) +
7 Onitis falcatus (Wulfen, 1878) + + +
8 Onitis subopacus Arrow, 1931 +
9 Onthophagus (gibbonthophagus) n
rectecornutus Lansberge, 1963
10 Onthophagus (gibbonthophagus) N N +
luridipennis Bohemann, 1858
11 Onthophagus (Paraphanaeomorphus) .
trituber (Wiedeman, 1823)
12 Onthophagus (Parascatonomus) n
muticifrons (Endrodi, 1973)
13 Onthophagus (s. lato) orientalis n n .
Harold, 1868
14 Paragymnopleurus (sinuatus) n
productus Sharp, 1875
15 Paragymnopleurus melanarius n
Harold, 1867
16 Synapsis tridens Sharp, 1881 + + +

3.1.2. Re-description of two new provincial
records
a. Synapsis tridens Sharp, 1881

Synapsis tridens Sharp, 1881: xcii (original
description).

Figures 1 A-D

Morphometrics: Table 2
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5.00 mm
|

Figures 1. Male specimen (A, B) and female specimen (C, D) of Synapsis tridens.
A, C, habitus, dorsal view; B, D, habitus, ventral view

Specimens examined. VIETNAM,
Vietnam National University of Forestry
(VNUF): Seven specimens with same label
data: Lai Chau prov. | Sin Ho district | arable
land | baited pitfall traps | Lau A Cho leg.

Diagnoses: Clypeal surface strongly rugose.
Frons bears one distinct horn; horn apex
sparsely punctate, while horn base strongly
rugose. Genae apex pointed and slightly
downwards curved. Surface of pronotum bears
coarse punctures at sides, base and anterior
areas, but smooth in middle; pronotal sulcus
absent; anterolateral margins of pronotum bear
three teeth. Anterior angles of prothorax
without excavation on ventral side. Elytral

striae shallow and indistinctly punctate.

Re-description of males

Body length 18 — 18.4 mm, body width 11 —
11.3 mm. Colour: Whole dorsal surface black
and glabrous; ventral surface shiny black on
thorax, abdomen and femora, and black on
head. Macrosetaec upon legs and pronotal
margins reddish brown. Mouthparts, maxillary
palpi and tarsi reddish brown. Antennae
brown; antennomeres 1V-VI darker than other
antennomeres.

Head broad (HeadL 3.7 — 4.0 mm, HeadW
7.4 — 7.6 mm), extremely rugose anteriorly,
hind part granular. Anterior margin of clypeus
deeply notched and bluntly bilobed; lobes
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produced, forming long, curved and sharply
pointed processes. Genae expanded and
distinctly separated from clypeus by well-
defined suture; genae apex pointed and slightly
downwards curved; surface of genae coarsely,
closely, deeply and evenly punctate. Frons
bears one distinct horn; horn apex sparsely
punctate, while horn base strongly rugose.
Antennae with nine antennomeres; length of
antennomere I equal in length to antennomeres
[I-VI combined.

Pronotum transverse, 4.8 — 5.0 mm long,
and 9.7 — 10.1 mm wide, widest in middle;
pronotal disc smooth and shiny in middle, but
deeply and coarsely punctate on sides, base
and third anterior areas; pronotal sulcus
indistinct. Area behind anterior margin of
pronotum possesses one slightly blunt
prominence.  Anterolateral = margins  of
pronotum bear three teeth. Two lateral carinae
on each side of pronotum clearly distinct;
margin of outer carina rounded, and bear long
and dense reddish brown macrosetae; area
between carinae smooth.

Anterior angles of prothorax flat, and
shallowly and sparsely punctate on ventral
side. Prosternum smooth and shiny.

Elytra (ElyL 11.1 — 11.5 mm) opaque and
shallowly striate; elytral striae indistinctly
punctate; elytral intervals nearly flat and
indistinctly punctuate.

Mesepisternum and metepisternum flat and
weakly punctate. Meso-metaventrum plate
almost smooth, with posterior median weak
groove; surface of sides and anterior part
sparsely and shallowly punctate.

Legs. Protibia (ProTiL 3.3 — 3.4 mm,
ProTiW 2.3 — 2.4 mm, ProTiSL 1.2 — 1.3 mm)
tridentate, terminal tooth as long as protibial
spur and nearly as long as protibial tarsus.
Mesotibia (MesoTiL 3.3 — 3.6 mm, MesoTiW
1.3 — 1.4 mm, 1*MesoTiSL 2 — 2.1 mm,
2"MesoTiSL 0.9 — 1 mm) and metatibia
(MetaTiL 5.8 — 5.9 mm, MetaTiW 1.2 — 1.3
mm, MetaTiSL 1.5 — 1.6 mm) bear red scanty
macrosetae; spurs sharp. Mesotibia gently
curved and moderately broad at posterior end,
while metatibia extremely curved and strongly
broad at posterior end. Ventral surface of
femora indistinctly punctate; metafemora bear
one sharp tooth at posterior margin.
Metatarsomeres nearly similar in  size
(MetaTal 3.6 — 3.7 mm, MetaTalL 1.0 — 1.1
mm, MetaTalW 0.6 — 0.7 mm, MetaTa5W 0.3

mm).
Abdomen and pygidium. Abdominal
sternites opaque, sparsely and shallowly

punctate, and narrower at midline. Pygidium
weakly rugose.

Sexual dimorphism. Males differ from
females by metatibia with long and dense
fringe of red setae (Fig. 2).

Figures 2. Metatibia with long and dense fringe of red setae in males (A) and metatibia without fringe
of red setae in females (B)
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Distribution and habitats: India, China,
Bengal, Laos, Myanmar, Thailand, Vietnam
(Arrow, 1931; Balthasar, 1963a; Zidek &
Pokorny, 2010; Bui & Bonkowki, 2018). In
Vietnam, Synapsis tridens was found in high
elevation tropical forests in Sa Pa (Lao Cai
province), Muong Xen (Nghe An province),
Son-Ba-Muoi (Thanh Hoa province), Pia Oac
(Cao Bang province) by Kabakov and Napolov
(1999) Bui and Bonkowski (2018) and Bui et
al. (2019). This study revealed a new habitat of
Synapis tridens, being agricultural land in Sin
Ho district (Lai Chau province).

b. Liatongus gagatinus (Hope, 1831)

Liatongus gagatinus Hope: 22 (original
description).

Figures 2 A, B

Morphometrics: Table 2

Specimens examined. VIETNAM,
Vietnam National University of Forestry
(VNUF): Eight specimens. Four male

specimens and one female specimen with
same label data: Lai Chau prov. | Sin Ho
district | arable land | baited pitfall trap | Lau
A Cho leg. Two male specimens and one
female specimen labelled: Lai Chau prov. |
Lai Chau city | arable land | baited pitfall trap

| Ngo Minh Tuan leg.
Diagnoses: Antennae with eight
antennomeres. Maxilla short, with broad

terminal membranous lobe. Mentum transverse
and broadly bilobed. Each labial palps consists
of three segments: segment I short, segment 11
elongate and segment III minute. Scutellum
present, very small. Posterior margin of elytra
without fringe of  bristles or setae.
Metasternum sparsely punctate. Pygidium
without a sharp ridge parallel to the base.

Re-description

Body length 12.7 — 13.6 mm, body width
7.4 — 7.6 mm. Colour: Head and prothorax
shiny black. Elytra surface opaque. Legs
reddish-black. Mouthparts, maxillary palpi and
macrosetae upon legs and pronotal margins
reddish brown. Antennae brown; antennal club
darker than other antennomeres. Outer margins

of pygidium and abdomen red.

Head broad (HeadL 1.9 mm, HeadW 1.2 —
1.5 mm) and rugose anteriorly. Anterior
margin of clypeus shallowly and widely
notched; clypeal surface minutely punctate.
Genae rectangular, distinctly separated from
clypeus by well-defined suture; most surface of
genae smooth, except for small areas in middle
sparsely and weakly punctate. Frons very
smooth and shiny and strongly separated from
clypeus by one sharp carina; posterior carina
dilated and produced at angles, forming a pair
of short diverging and backwards curved
horns. Antennae with eight antennomeres;
antennal club darker than other antennomeres

Pronotum transverse, 5.9 — 6.1 mm long,
and 7.6 — 7.8 mm wide, widest in middle;
anterior part of pronotum retuse in middle and
slightly hollowed at each side; pronotal surface
weakly punctate on anterior part and sides, and
deeply and densely punctate in middle and
base. Pronotal disc with distinct median sulcus;
sulcus not extending to pronotal anterior
margin. Margin of outer carina rounded and
without macrosetae.

Elytra very short (ElyL 5.3 — 5.5 mm) and
deeply sulcate. Elytra deeply striate; striae
evenly and shallowly punctate. Elytral
intervals relatively convex, microscopically
sculptured, and minutely and sparsely
punctate.

Meso-metaventrum plate almost smooth and
shiny in middle, and opaque and granulate on
sides.

Legs. Protibia (ProTiL 24 - 2.5 mm,
ProTiW 1.4 — 1.6 mm, ProTiSL 0.7 — 0.8 mm)
bear four strong and sharp teeth; protibial spur
very short. Mesotibia (MesoTiL 2.5 — 2.6 mm,
MesoTiW 1.0 — 1.1 mm, 1MesoTiSL 1.2 — 1.3
mm, 2"*MesoTiSL 0.5 — 0.6 mm) and metatibia
(MetaTiL 2.6 — 2.9 mm, MetaTiW 0.9 — 1.1
mm, MetaTiSL 1.3 — 1.4 mm) possess sharp
spurs. Mesotibia moderately broad at posterior
end. Ventral surface of femora indistinctly
punctate; Metatarsomere 1 as long as
Metatarsomere 2 — 5 combined (MetaTaL 2.5 —
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2.6 mm, MetaTalL 1.2 — 1.3 mm, MetaTalW
0.2 - 0.3 mm, MetaTa5W 0.1 mm).

Abdomen and pygidium. Abdominal
sternites and pygidium opaque, sparsely and
shallowly punctate.

Sexual dimorphism. Males differ from

wr goos

A

females due to possessing a shorter and weakly
punctate clypeus. The posterior carina of males
are dilated and produced at the angles, forming
a pair of short diverging, sharp and backwards
curved horns, while the posterior carina of
females are not produced at the angles.

Figures 3. Dorsal habitus of male specimen (A) and female specimen (B) of Liatongus gagatinus

Distribution and habitats. Liatongus
gagatinus has wide distribution from Kashmir,
North and Central India, Assam, Burma to
Laos and North Vietnam (Balthasar, 1963b)
This species was known for the first time in
Vietnam from specimens collected from Lao
Cai province at an elevational range of 900 —

2000 m (a.s.l.) in Sa Pa and Dong Pao
(Kabakov & Napolov 1999). Recently, we
found the population of this species in
meadows of karst ecosystems in Cao Bang
province (Bui et al., 2019). The herein
presented specimens constitute a new record
for Lai Chau province.

Table 2. Morphometrics of Synapsis tridens (Sharp, 1881) and Liatongus gagatinus (Hope, 1831)

(in mm)
Synapsis tridens Liatongus gagatinus
. Male Female Male Female
No. Traits . . . .
specimens specimens specimens specimens
(n=3) (n=4) (n=06) (n=2)
1 BoL 18-18.4 17.2-18.5 12.7-13.6 12.4-12.5
2 BoW 11-11.3 9.9-11.8 7.4-7.6 7.0-7.4
3 HeadL 3.7-4.0 3.5-4.0 1.9 1.2-1.5
4 HeadW 7.4-7.6 6.9-7.5 3.9-4.1 3.9
5 PronL 4.8-5.0 4.6-5.1 5.9-6.1 5.2-54
6 PronW 9.7-10.1 8.9-10.2 7.6-7.8 6.9-7.4
7 ElyL 11.1-11.5 10.8-11.8 5.3-5.5 5.3-5.6
8 ProTiL 3334 3.1-33 2.4-2.5 2.4
9 ProTiW 2324 2224 1.4-1.6 1.3
10 ProTiSL 1.2-1.3 1.1-1.5 0.7-0.8 0.6
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Synapsis tridens Liatongus gagatinus
. Male Female Male Female
No. Traits . . . .
specimens specimens specimens specimens
(n=3) (n=4) (n=06) (n=2)
11 MesoTiL 3.3-3.6 3.3-3.9 2.5-2.6 2.3-2.5
12 MesoTiW 1.3-1.4 1.1-1.5 1.0-1.1 1.0
13 1% MesoTiSL 2-2.1 1.7-2.2 1.2-1.3 0.9-1.1
14 2" MesoTiSL 0.9-1.0 0.8-1.2 0.5-0.6 0.6
15 MetaTiL 5.8-5.9 5.5-6.0 2.6-2.9 2.5-2.7
16 MetaTiW 1.2-1.3 1.1-1.4 09-1.1 1.0
17 MetaTiSL 1.5-1.6 1.3-1.7 1.3-14 1.2-14
18 MetaTal 3.6-3.7 3.5-4.0 2.5-2.6 2.8-2.9
19 MetaTalL 1.0-1.1 1.0-1.2 1.2-1.3 1.2-14
20 MetaTalW 0.6-0.7 0.5-0.8 0.2-0.3 0.2
21 MetaTa5W 0.3 0.3-04 0.1 0.1
3.2. Discussion Acknowledgements

Both  Synapsis tridens and Liatongus
gagatinus were originally described with some
text lines and lacking pictorial descriptions of
the main morphological characters. Although
the two species were re-described by Balthasar
(1963 a, b), details on their intraspecific
morphological variation are still lacking.
Additionally the lack of illustrations of these
species poses a major challenge for the
practical identification. Therefore I provided
detailed = measurements  of  numerous
morphological traits of the two species based
on a series of examined individuals along with
the photographs. This detailed morphological
description intents to enable a reliable
identification of species boundaries.

4. CONCLUSIONS

Nine tunnelling dung-beetles were recorded
during the dedicated surveys of this study,
increasing the number of known species of
tunnelling dung beetles in Lai Chau to 16
species. The two species: Synapsis tridens
(Sharp, 1881) and Liatongus gagatinus (Hope,
1831) are new records for Lai Chau province.
The detailed photographic guide of these two
species may be broadly useful for both
specialists and  non-specialists in  the
identification. Updated data on the distribution
and habitat notes of the tunnelling dung-beetle
species may contribute to our understanding of
the evolution and ecology of these species.

I would like to thank Mr. Lau A Cho and
Mr. Ngo Minh Tuan from the Lai Chau
Provincial Forest Protection for sending their

dung-beetle collections to examine.
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DANH LUC CAC LOAI BQ HUNG PAO HANG (COLEOPTERA:
SCARABAEIDAE) TAI TINH LAI CHAU CUNG VOI BAO CAO PAU TIEN
VE NHUNG LOAI PUQC GHI NHAN MOI TAI KHU VUC

Bii Vin Bic'
"Truwong Pai hoc Lam nghiép

TOM TAT

Bo cénh cung an phan (Coleoptera, Scarabaeidae) duoc biét dén 12 nhom sinh véat chi thi sinh hoc hi€u qua
trong nhiéu khu rimg nhiét doi, nhung rat it nghién ciru vé thanh phén loai ciia ching ¢ hé sinh thai nui d4 voi.
Nghién ctru nay dugc thuc hién dé xac dinh thanh phan loai ctia nhém b hung “dao hang” sinh séng trén ving
d4t trong trot cua hé sinh thai nti da voi & tinh Lai Chau. Nhom bo hung dao hang 1a mdt nhom chtre ning cia
quan x4 bo hung chiém wu thé trong cac hé sinh thai nui d4 véi. Cac dot didu tra thu bit bo hung dwoc tién hanh
trén céc canh dong laa, ngd va ché ciia hé sinh thai nai d4 voi tai huyén Sin HO va thanh phd Lai Chau. Tong
cong 45 bay da dugc trién khai dé thu thap bo hung dao hang trong khoang thoi gian tir thang 8 dén thang 11
nam 2019. Chin loai bo hung dao hang da dwoc thu thap trong cac cudc khao sat, nang tong sé loai bo hung dao
hang duogc biét dén nay lén 16 loadi ¢ tinh Lai Chau. Trong d6, hai loai, Synapsis tridens (Sharp, 1881) va
Liatongus gagatinus (Hope, 1831) da dugc ghi nhan lan dau tién ¢ Lai Chau. Tiép theo, bai viét i m6 ta lai hai
loai nay, bao gdm hinh anh minh hoa chi tiét va dic diém kich thudc hinh thai cua ca hai gisi. Dong thoi, dit
liu vé phan bd va sinh canh cia hai loai nay dugc cap nhat. Danh luc loai diu tién vé& bo hung dao hang
(Coleoptera: Scarabaeidae) ¢ tinh Lai Chau cling da dugc bién soan.

Tur khoa: Bo hung, danh luc loai, dao hang, ghi nhin méi.
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