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Getting to know  
the Dung Beetle

I N S E C T S

Text by Janice Lee Ser Huay  

My first excitement 
over a caught 
dung beetle was in 
early 2007 when I 
started doing my 

Master of Science project. I had laid 
out several traps baited with cattle dung 
in the beluka forests just behind the 
Department of Biological Sciences block 
and had visited them over a couple of 
days, hoping to find a beetle. 

One day after heavy rainfall, as 
I was picking through the cattle dung 
with my tweezers, I caught sight of a 
tiny shiny object embedded in what 
was left of that pile of dung and would 
have shouted “Eureka!” if not for the 
queer sight it would have made in front 
of other passer-bys along the corridor. 
I was so enthusiastic and excited when 
I announced my discovery to my then 
supervisor Professor Navjot Sodhi, who 

immediately joked that someone must 
be doing his business behind the depart-
ment to sustain a community of dung 
beetles in that area. 

That was probably the first of a 
whole series of jokes regarding the work 
that I and my colleagues Qie Lan and 
Enoka embarked on for our Masters 
and PhD projects. In retrospect, it was 
a small price to pay for discovering and 
learning so much about the humble yet 
remarkable dung beetle.

Dung beetles comprise a small 
number of families in the superfamily 
Scarabaeoidae, of which the three main 
families are Scarabaeidae, Geotrupidae 
and Aphodiidae. Generally dung beetles 
feed on dung (though this is not always 
the case, see below) and use the dung as 
nesting sites to lay their eggs. 

How the dung is being manipu-
lated classifies dung beetles into three 

main groups: the rollers, tunnellers and 
dwellers (Hanski & Cambefort, 1991). 

Rollers (telocoprids) form balls of 
dung, which are rolled away from the 
source and buried for nesting purposes. 
Tunnellers (paracoprids) construct tun-
nels directly under the dung source and 
supply dung into the tunnels for nesting. 
Dwellers (endocoprids) do not move 
away from the dung source, but rather, 
stay inside the dung pad and utilize the 
dung for feeding or nesting purposes. 

The morphology of dung bee-
tle mandibles reveals an evolution 
from saprophagy (humus, roots) to 
coprophagy (dung). Because of the 
patchiness of such resources, competition 
within dung beetle communities is often 
intense, and this results in many species 
displaying resource specialization. 

For example, several dung beetle 
species specialize as phoretic beetles on 

Janice Lee is fascinated by nature’s humble yet remarkable little cleaner.

Within Singapore, the number of 
species of dung beetles has not been 
finalized yet but is estimated to 
range between 20 to 30 species. 

(meaning, they are transported by ...) 
mammals such as sloths and monkeys, 
some live in nests or burrows where 
there is a constant supply of dung, 
whilst others take advantage of dung 
from the canopy of forests. 

In some cases, dung beetles may 
not feed on dung at all. Onthophagus 
rouyeri, in Sabah, have adapted to spe-
cialize on figs and were rarely present 
in dung-baited pitfall traps (Davis & 
Sutton, 1997). 

In Peru, Deltochilum valgum was 
shown to prey on live millipedes, using 
their modified mouthparts to decapi-
tate their prey before feeding on them 
(Larsen et al., 2009). 

From an evolutionary point of 
view, dung beetles have developed horns 
of different shapes and sizes which make 
them interesting taxa for the study of 
insect weaponry and of the strategies 
they use to win over female beetles for 
mating (Emlen, 2000). 

From an ecological point of view, 
dung beetles have been shown to be an 

indicator of mammal abundance and are 
involved in various ecosystem services 
such as nutrient recycling by burying 
dung into the ground and secondary 
seed dispersal by burying seeds embed-
ded in the dung into the soil (Nichols et 
al., 2008). Hence, the humble dung bee-
tle is gaining more and more attention 
as research taxa in the biological sciences. 

There are approximately 7,000 
species of dung beetles in the world, 
and in South-east Asia there are 
approximately 700 identified spe-
cies from 42 genera, among which 
Onthophagus, Paragymnopleurus, 
Ochicanthon, Copris and Catharsius are 
the more common genera. 

Within Singapore, the number 
of species of dung beetles has not been 
finalized yet but is estimated to range 
between 20 to 30 species. Most of the 
dung beetles collected so far have been 
identified to a morpho-species level. 

Morpho-species identification 
identifies beetles according to the mor-
phology of the different parts of the 

Face to face with a 
dung beetle in the 

forests of Singapore, 
one may appreciate 

its fondness for 
faeces as its shovel-

shaped head and 
flattened forelimbs 
are adaptations for 
digging into dung. 

Photo: Leong Tzi Ming.
 

A live Cartharsius molossus caught in 
Belumut forests of Johor. This beetle is 
one of the largest in South-east Asia and 
builds tunnels which can be as deep as one 
meter below ground. Photo: Janice Lee. 

Flight interception traps where dung bee-
tles fly into the black sheet and drop into 
the water dishes below. Photo: Janice Lee.

Example of a pitfall trap being set up 
with a dung bait and a broad leaf as a rain 
cover. Photo: Janice Lee.

A flight interception trap being set up in the forests. Photo: Hans Huijbregts. 
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beetle. However, the most accurate 
way for identification of dung beetles 
is to observe the male genitalia under a 
microscope and compare with existing 
specimens. 

Fortunately, for our study on the 
dung beetles in Singapore and Malaysia, 
we had the help of dung beetle expert 
Hans Huijbregts from the Leiden 
Museum of Natural History, Naturalis. 

Hans has been looking at dung 
beetles from this region since the 1980s 
and has been working on identifica-
tion of dung beetles from Indonesia, 
New Guinea and Sabah. Currently he 
is working on the taxonomy of dung 
beetles from Singapore and Peninsular 
Malaysia and has already published a 
few new discoveries of dung beetles in 
this region. 

We are working on a species list of 
the dung beetles in Singapore and hope 
to be able to produce a comprehensive 
list of the various species and types of 
dung beetles that can be found in our 
remaining forested areas. 

Dung beetle collection in 
Singapore was mostly carried out oppor-
tunistically around various locations in 
Singapore before my project. A browse 
through the entomological collection 
from the Raffles Museum of Biodiversity 
Research (RMBR) shows dung beetles 
captured from light traps and pitfall 
traps as well as collections made from 
rotting jackfruits and dog faeces. 

One of the earliest collections 
was conducted in Bukit Timah Nature 
Reserve in the 1960s where D.H. 
Murphy, an avid entomologist and a 
professor at the National University of 
Singapore, did some opportunistic col-
lections using baited pitfall traps and 
light traps. 

As part of understanding the dung 
beetle community in Singapore, we 
did a search through the Scarabaeoidae 
section in the entomology room of the 
RMBR to list the dung beetles that had 
been collected before. 

We found quite a number of 
strange and interesting specimens, some 
of them not yet collected in the dung 
beetle sampling I was conducting at that 

collected. Hans informed us that these 
beetles feed on the dung of large mam-
mals such as the Sumatran Rhinoceros 
in Indonesia. 

I could immediately picture these 
giants industriously gathering heaps of 
rhino dung and preparing them for their 
nests sites. However, knowing that the 
Sumatran Rhinoceros is also one of the 
most endangered species, whose habi-

tat is rapidly decreasing under various 
threats such as logging and large scale 
agriculture, I wonder if these beetles can 
or will find sufficient dung to sustain 
themselves now and in the future. 

Working with dung beetles is not 
exactly the most glamorous job in the 
world, as my colleagues Qie Lan and 
Enoka would agree without any hesita-
tion. The collection and preparation of 

dung baits for our pitfall traps during 
field season often necessitate having a 
light breakfast, soap water at hand and 
a strong ability to tolerate unpleasant 
smells. 

Even after field season, the labora-
tory processing of dung beetles can be 
pretty nauseating as beetles have a high 
lipid content which mixes with the 
ethanol they are preserved in to produce 

The collection and preparation of dung baits for 
our pitfall traps during field season often necessitate 
having a light breakfast, soap water at hand and a 
strong ability to tolerate unpleasant smells. 

DUNG BEETLE A diverse species
Photos by Cheong Loong Fah

We also came across a 
diverse range of bee-
tles – beetles which 
were as tiny as a pin-
head and others almost 
as large as the size of 
my palm, beetles with 
brightly patterned 
elytras and strangely 
shaped horns, bee-
tles which were shiny 
and smooth and some 
which had hair all over!

Onthophagus rugicollis. Onthophagus semifex dung beetle in 
carcass of mousedeer.

Onthophagus angustatus dung beetle.

Onthophagus sp (black arboreal). Dung beetle Caccobius unicornis klep-
toparasite.

Dung beetle Onthophagus denticollis 
or near.

Dung beetle Onthophagus neofurcarus or near.

time. Apart from the specimens collect-
ed in Singapore, we also came across a 
diverse range of beetles – beetles which 
were as tiny as a pinhead and others 
almost as large as the size of my palm, 
beetles with brightly patterned elytras 
and strangely shaped horns, beetles 
which were shiny and smooth and some 

which had hair all over! It is no wonder 
that this group of insects is considered 
to be the most diverse of all! 

One beetle that really caught 
my attention was a giant dung beetle, 
approximately 6 cm in body length. 
The label said Heliocopris tyrannus but 
we had no clue where or when it was 

The author on the left and Nanthinee on the right preparing baits for the pitfall trap. 
Photo: Hans Huijbregts. 

Sorting dung beetles collected from 
the Central Catchment Nature Reserve. 

All these beetles belong to the same 
morpho-species and come from the genus 

Onthophagus. Photo: Janice Lee.
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Janice Lee graduated with a M.Sc. from 
the Department of Biological Sciences, 
National University of Singapore and has 
since moved to ETH, Zurich to join the 
Ecosystem Management Unit for a 3-year 
PhD programme. Janice has worked on a 
range of topics on tropical forest conserva-
tion in South-east Asia, from the wildlife 
trade to dung beetle ecology, and her cur-
rent research will focus on the impacts of 
oil palm plantations on social livelihoods. 
She is also interested in the role of world 
religions in nature conservation and is 
part of the committee of the Religion and 
Conservation Biology Working Group 
(RCBWG) which is under the Society of 
Conservation Biology (SCB).
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DUNG BEETLE 
Behaviour
Photo: Ng Bee Choo 

what my colleagues and I like to call 
“beetle juice”. 

On most occasions, we are pleased 
to find a good catch of dung beetles in 
our pitfall traps. However, having a very 
good catch of dung beetles also entails 
long nights of peering into the micro-
scope and trying to distinguish and 
keep track of dung beetles as small as 
3 mm. Some species are very similar in 
appearances and require extra care under 
observation, so as not to be ‘lumped’ 
together – a term taxonomists use for 
grouping individuals of different species. 

The beetles that were collected 
from my study sites in Johor, Peninsular 
Malaysia and Singapore amounted to 
2,475 individuals from approximately 
44 species (although this number is like-
ly to be reduced as morpho-species were 
cautiously separated during the initial 
identification phase). 

Within my collection were 
some very interesting species. 
Paragymnopleurus maurus, a fairly com-
mon large roller, displayed the char-
acteristic long hind legs and flattened 
forearms. 

Onthophagus deliensis had slightly 
curved and longer than usual hind-legs 
for an Onthophagus and is believed to be 
a canopy-dwelling dung beetle that col-
lects dung from mammals which inhabit 
tree tops. 

Onthophagus phanaeides had iri-
descent elytra which shifted from a dark 
shimmering green to a bright violet 
depending on how you tilted the light 
of your microscope. 

Sisyphus thoracicus somewhat 
resembled a spider due to its very small 
body and very long legs, which were 
adept for rolling small dung balls.

My research project focused on 
the species diversity and ecosystem 
services of dung beetles in the forests of 
Singapore and the forests of Belumut 
and Bekok in Johor. With the help 
of student assistants like Ian Lee and 
Cheung Yatt Ka, I studied how species 
richness and dung removal varied in 
forests disturbed to varying degrees and 
also did a side project on comparing 
past and present records of dung beetles 
in the Bukit Timah Nature Reserve (Lee 
et al., 2009). 

Being involved in dung beetle 
research also allowed me to meet fellow 

dung beetle enthusiasts from all over the 
world through the ScarabNet Research 
Network. It was great fun knowing 
that there were others who were just as 
enthusiastic about knowing more and 
sharing their knowledge and research on 
dung beetles. 

Since my Masters project, which 
was the first systematic study on dung 
beetle ecology in Singapore, there have 
been several surprises made by my col-
league, Qie Lan, and by nature enthusi-
asts and amateur entomologists like Dr. 
Cheong Loong Fah. 

Qie Lan recently led a simple 
ecology experiment with undergradu-
ates in Pulau Ubin and caught a few 
more species of dung beetles which 
were not captured in my own study. A 
picture posted by a nature enthusiast 
showed Paragymnopleurus maurus, a 
dung beetle I did not manage to collect 
at MacRitchie, attacking a nice fresh 
lump of monkey dung in the Central 
Catchment Nature Reserve. 

This made me realize that perhaps 
cattle dung used during my study was 
insufficient to truly have a complete 
picture of the diversity of dung beetles 
in Singapore. Dr. Cheong also contrib-
uted with photographic records of dung 
beetles perching on the vegetation and 
observations of dung beetle behavior in 
Pulau Ubin. 

One of the questions which I 
always found interesting during my 
research project was how these dung 
beetles survived in such a man-made 
landscape like Singapore. Evidently, 
some are more adapted to bright light 
and open landscapes while others only 
do well under shade and moist condi-
tions. 

Have they diversified their diet 
to include carcasses, other forms of fae-
ces such as avian or insect dung? How 
are dung beetle-mammal interactions 
affected in forests with low mammal 
abundance? These questions are not just 
intriguing to understand more about the 
biology of dung beetles in Singapore, 
but also as an understanding to what is 
happening to the dung beetles in South-
east Asia, as forests are rapidly converted 
into agricultural landscape or removed 
for logging, mining or urbanization. 

Taking on this Masters project 
has not only allowed me to gain more 

insight into the ecology of the humble 
but remarkable dung beetle, it has also 
alerted me to the value of their forest 
habitats and the levels of fauna sup-
ported within. I sincerely hope that my 
research will contribute a checklist of 
dung beetles on our island of Singapore 
and also inform people in Singapore 
about the interesting forms of insects 
that are often neglected and go unap-
preciated.  

An Orang Utan has dropped some 
dung in the rainforest of Sabah, 
Malaysia, and immediately the dung 
beetles turn up and start work. 
Photo: Ng Bee Choo.

The dung is neatly rolled up into 
manageable balls... 

... and within minutes after hitting 
the forest floor, the dung is being 
pushed away by one of nature’s little 
cleaners. Photo: Ng Bee Choo.

I didn’t use all the photos. 

Not used: 9 and 17.
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