DUNG BEETLE’S -
NATURE’S GARBAGE COLLECTORS

It's a dirty job, but somebody has to do it!
By Robin Aiello

Beetles, Beetles Everywhere...

Everyone knows what a beetle is — but not everyone
knows how many different types of beetles there are!
There are lots and lots of different beetles in the world — in
fact, there are more than 350,000 species. That is 40% of all
insects in the world, and 25% of all life forms in the world! In
other words, there are eight times as many beetle species
as there are fish, amphibian, reptile, bird and mammal

species put together!

Of all the beetles, there is one group that deserves special
attention — the Dung Beetles. Dung beetles, often referred
to as 'Scarabs’, belong to the family Scaraboidea, and can
range from less than 1mm to about 6cm. They occur on = Dung beetles:

FAST FACTS

every continent except Antarctica. o live for 3—5 years

What makes them unique is that they rely on mammal waste e  roll dung balls that weight up
(dung) for food and reproduction. Fossil dung balls from 40 to 50 times their own weight.
million years ago tell us that these beetles have evolved ¢ can bury up to 250 times their
relatively recently, and were not around when the dinosaurs own weight in 1 night

roamed the earth (I wonder what ate all the dinosaur dung
back then???).

There are about 4,500 species of dung beetles worldwide, with the majority of them found in
Africa where they have evolved side-by-side with the wide range of herbivores (e.g. buffalo,
elephants, rhinoceros).

In Australia, however, where there are fewer species of native herbivores (e.g. marsupials,
such as kangaroos) there are less than 400 native species of dung beetles.

Ancient Beliefs

Dung beetles, today the brunt of many jokes, were at one time very sacred animals in many
cultures.

In China, an ancient Taoist text contains reference to the beetle’s ability to produce life from
a seemingly lifeless ball of dung.

Similarly, in South America, some Indian tribes revered the dung beetle and believed that it
was the Creator of the world. One creation myth tells how the dung beetle ‘Aksak’ created
the first man and woman on earth from clay (an obscure reference to the dung beetles habit
of shaping fresh dung into balls).

And, of course, in ancient Egypt, the scarab or dung beetle was their most important
religious symbol. They saw such a strong similarity between the Sun rolling across the sky



each day, and the dung beetle rolling the balls of dung across the ground, that they used the
scarab beetle to represent their most important god - the Sun god.

WHAT DO DUNG BEETLES DO? THE NAME

Dung beetles are also known as

Well...they spend their whole lives either going into
‘scarabs’ and ‘tumblebugs’.

dung or searching for it.
The Latin name for the family of beetles
that they belong to is Scaraboide -
which is from the Greek karabos,
collectors. meaning crab, beetle.
Sounds disgusting? It's not really as bad as it sounds.
Cows and other mega-herbivores (large plant-eaters) do not digest grass very well, so their
dung is mostly composed of half digested vegetation. These beetles use their legs and
mouth parts to gather the fresh dung and form it into balls. They then either drag it or roll it
over the terrain and into underground nests that they dig out using specially developed
forelegs.

They are called “coprophages” — meaning that they
"feed on dung". They are indeed nature’s garbage

Once underground, the female dung beetle will lay her ROLLERS, TUNNELLERS &
eggs in the dung, which serves as an incubator. When DWELLERS

the larvae hatch, they are completely surrounded by  There are three types of dung beetles.
their food source. These larvae are unable to survive Rollers roll their dung ball some
outside the dung ball. Males and females carry out distance away from the source into
separate tasks - the male’s main role is to go out and underground burrows (to 1m deep).

collect fresh dung to keep the female well-supplied, Tunnellers put the dung balls into
while the female stays in the burrow sorting and tunnels directly under the dung pat.
organising it. Dwellers lay their eggs in the dung pad

In addition, most adult beetles will also feed on the 2t dig any tunnels.

dung. They feed by squeezing pellets of the moist dung between their mouth parts and
sucking out the juice. Although it sounds disgusting, this ‘soup’ is very nutritious with lots of
micro-organisms that the beetles digest.

Although their behaviour may seem a bit weird, these beetles are essential for maintaining a
healthy natural environment. Without them, mammalian waste would accumulate and foul
the landscape. But by quickly burying fresh dung, these beetles keep the environment clean
and help minimise parasites and disease.

They are nature’s garbage collectors — and they are really mhmtdlmg_
good at what they do! One study in Oklahoma documented Al‘Skgheap of beetl%i“‘t’
that dung beetles bury about 2 ton of wet manure per e 6,
hectare every day! canhav

The Story of Dung Beetles in Australia

Although there are about 400 species of dung beetles native to Australia, when livestock
was introduced into the country in the late 1700’s, none of them would touch the dung pats.

The issue that too many cow pats might start littering the land was never considered in 1788
when the First Fleet introduced the very first livestock into Australia (which, by the way,
consisted of 5 cows, 2 bulls, 7 horses and 44 sheep). These early settlers never thought to
also bring the European dung beetles that ate the dung of these European animals.



The problem was that the native species of dung beetles, which were adapted to utilise the
fibrous dung produced by kangaroos, wallabies, wombats and other native mammals, were
unable to cope with large quantities of wet dung produced by the introduced livestock. (For
example, the largest native dung in Australia comes from the kangaroo is about the size of a
golf ball — much smaller than a cow pat!)

Without any dung beetles, the cow pats remained on the ground for months to years before
disintegrating. As the national herd increased to millions, the grazing lands started filling up
with cow manure. By the 1960’s, there were nearly 30 million cattle in Australia, and tons of
cow manure. In fact, every hour, there are 12 million cattle dung pats dropped onto
Australian soil! At this rate, in one year the pats from the 30 million cattle would cover over
20,000 square kilometers. That's a lot of cow poo! Without
the services of the dung beetles, Australia would be literally
knee-deep in the stuff (dung that is)!

What’s the Buzz?
How many flies would be in Australia if
Two things started to happen: there were no dung beetles?
If 27 million cows each dropped 15

1. The dung was fouling millions of hectares of grazing land, dling pats a day, andleac i

and supported 3,000 fly larvae

2. Two species of flies took over - the Buffalo Fly (a pest to - that would produce -
the cattle) and the Bush Fly (a pest to man and beast 480 thousand million
alike). new flies everyday in Australia!!!

These flies lay their eggs on fresh dung, where the larvae
hatch and mature. One large cow pat can support up to
3,000 fly larvae. When you take into consideration the 30
million cattle, each producing 15 dung pats a
day...well...that’s a lot of flies (see text box)!

No wonder Australians
developed a special
hat for the flies!

To combat this growing problem, scientists decided to introduce several species of

dung beetle from overseas that specialized on livestock dung. Since 1968, over 50 species
of dung beetles have been imported from Africa, France, Greece, Spain and Turkey. About
30 of these species have thrived. They have now become an essential part of Australia’s
grazing lands and are considered real heroes! Why? Because they are so good at what they
do!

Great Outcomes — Great Benefits

This is one of the few stories of animal introductions that has a happy ending — the
introduced animals have done what they were supposed to do without disrupting the
environment.

These introduced dung beetles adapted well and went to work to bury heaps of cattle dung.
The results have been amazing — not only do these beetles keep the grazing lands healthy
and clean, but by burying the dung soon after it falls, fly larvae were unable to survive. This
actually has resulted in a reduction in the fly population of up to 90% in some areas!

There were also many additional benefits to the introduction of these beetles:

= the reduction in flies made life for residents far more comfortable;
= cattle health increased from reduced numbers of buffalo fly attacks; and



= soil productivity increased in several ways:

- increased nutrient recycling (by burying the fresh dung it brings the nutrients into
the solil for better absorption)

- better water retention and soil aeration (as a result of the beetles’ tunneling
activities)

- reduced number of cattle gastrointestinal parasites (that reproduce in fresh dung)

- increased seed dispersal (by relocating viable seeds that pass though the
animals and come out in the dung)

Will Climate Change Affect Dung Beetles?

Climate change has become an everyday conversation topic. We hear a lot about how it
might affect tropical corals and rainforest trees, but what about its effect on the smaller, less
obvious animals?

Researchers at James Cook University and MTSRF are looking at the potential impacts of
climate change on native dung beetles in the Wet Tropics. Dung beetles are considered a
‘keystone’ species - this means that they are a species that is important in maintaining the
structure of an ecological community.

Researchers want to understand how climate change might affect the different native
Australia dung beetle populations because changes in their population dynamics or health

conditions might indicate a change in the broader natural community.
Studies from Spain indicate

By studying their distribution and associated environmental and 4t climate change could be a

ecological factors, researchers can develop a model whereby major factor influencing
various factors can be altered to mimic predicted climate changes. habitat section in dung
Therefore, in the future, if researchers observe a range shift or  beetles, and that these beetles
reduction in beetle numbers in the field, they will recognize it as a relocate into more suitable
possible response to some element of climate change. habitats a temperatures
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Knowing this in advance can assist researchers and land managers
to anticipate and plan appropriate conservation efforts.

This MTSRF Project

This dung beetle project lies within Theme 2 of the MTSRF research themes:
Theme 2 - Risks & Threats to the Ecosystems

Program 5ii - Climate Change: Rainforest and Catchments

Project 2.5ii.4 - Impacts of climate change on biodiversity

Project 2.5ii.4s2 - A Shitty Thing About Climate Change: The Dung
Beetle Perspective, Marios Aristophanous

For more info see: http://www.rrrc.org.au/mtsrf/theme_2/project_2_5ii_4.html

Relevant MTSRF Research

The Marine and Tropical Sciences Research Facility (MTSRF) is part of an Australian Government
initiative to “develop collaborative, public ben


http://www.rrrc.org.au/mtsrf/theme_2/program_5ii.html
http://www.rrrc.org.au/mtsrf/theme_2/project_2_5ii_4.html

environmental researchers to support the conservation and sustainable use of North Queensland's

environmental assets - the Wet Tropics rainforests, the Great Barrier Reef and the connecting

coast al

regions’”

The Reef and Rainforest Research Centre (RRRC) is contracted to administer the MTSRF Research
Programme in North Queensland.

There are 5 main themes of study:

Theme 1

Theme 2

Theme 3

Theme 4

Theme 5

Status of ecosystems

Risks and Threats to the Ecosystems

Halting & Reversing decline in water quality
Sustainable use and management of natural resources

Enhancing Delivery



