AUSTRALIAN DESERT ANTS: MELOPHORUS BAGOTI

BY SEBASTIAN SCHWARZ PHD CANDIDATE - CSIRO
Learning, memory and cognition are not usually considered to be the strongest element of insect
behaviour. However, this is not true for many social Hymenoptera like ants, bees, and wasps. They
can perform many different tasks and show some remarkable abilities; for example the dance
language of the honeybee or the fungus gardening skills of the leaf cutting ant.
Another impressive example is the Australian desert ant Melophorus bagoti.

Surprisingly, they are active during the hottest part of the day with daily foraging starting only when

soil surface temperatures approach 50°C (Muser et al. 2005). This thermophilic (heat loving)

behaviour is unique in Australian ant fauna. By doing this the ants avoid competition from other
species which forage on the same
nutrition, mainly sun roasted dead insects
and occasionally plant secretions.

These ants are central place foragers,
which means the foraging animal must
return to the nest when food has been found
or when danger threatens (Cheng et al.
2006). In contrast to other ants, such as leaf
cutting ants or wood ants, M. bagoti do not
lay down or use any pheromone trails for
navigation as the pheromones would
evaporate in the heat of the day. Instead,
Australian desert ants are solitary foragers
finding their way back to the nest using
celestial and terrestrial cues (Wehner et al.
1996).

Melophorus bagoti In desert areas where landmarks are
sparse, M. bagoti can compute the shortest
return distance to their nest, by integrating the angles steered and the distance travelled on their
outbound journey (Wehner 2003). This homing strategy, called path-integration or dead reckoning, is
accomplished by using a sky compass for directional cues and step counting to estimate distances. A
small part of the ant's compound eye, called the dorsal rim area (DRA) is sensitive to polarised light
(Wehner & Labhart 2006) and this is used by the ant to calculate their current heading. Path
integration is an iterative process and is therefore subject to cumulative errors. When terrestrial
landmarks are available ants can use these cues to correct any errors in their path integration.

Around Alice Springs the habitat of M. bagoti contains many possible landmarks e.g. grass tussocks,
trees and even CSIRO buildings. These landmarks can be used by M. bagoti to navigate along their
habitual foraging routes.

The current experiments on M. bagoti at CSIRO Alice Springs, focus on the influence and importance
of visual landmarks for route navigation in M. Bagoti.

During their foraging trips ants pass by several nearby landmarks and beacons before their find their

potential food items. The single outbound trips are usually different from each other because the food

source, such as a dead insect, is not permanent or renewable. This means when the food item is

carried to the nest, the feeding site is gone. Although ants often return to a preceding visited feeding

site before searching elsewhere, the ants are exposed to different feeding places and therefore to

different routes. However the nest is the final goal on every inbound run. Consequently the inbound
I



run is usually more similar during each foraging trip than the outbound run. Therefore most of the
training trails are conducted during the homebound trips of the foraging ants.

One current experiment is aimed at revealing the role of landmarks in plain and cluttered
environments. Do ants living in landmark-poor areas rely more heavily on path integration than ants
inhabiting landmark-rich areas? To address this question ants were trained back and forth between
their nest and a feeding site in the presence or absence of landmarks. In tests in a novel location with
replica landmarks their search behaviour indicates which cues are or were preferred.

Another ongoing experiment is focused on the visual discrimination and memory capacity of ants.

Here ants are trained to forage in an artificial channel network. On their return route they are
confronted with a two-chamber decision box where they have to choose between two different visual
stimuli; for instance black vs. white or horizontal gratings vs. vertical gratings. The nest can only be
found if the ant chooses the correct pattern. This maze experiment will allow us to test whether choice
of the correct stimulus is dependent on the order of the boxes or the distance walked by the ant.
Additionally, we can assess how good Melophorous are at visual discrimination.

| hope you'll agree that the Australian desert ant, M. bagoti, is a fascinating and clever insect, yet the
brains of these ants only weigh around 0.1 mg. It is very exciting to be working with these animals at a
time when they are revealing more and more of the mechanisms underpinning their navigational
abilities.
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The hot weather should be coming to an end sometime soon (fingers crossed), meaning its time to
start preparing your gardens for the planting season. There will be a massive PLANT SALE

at OLIVE PINK BOTANIC GARDEN at8am till 11:30am on Saturday

th th
15 & Sunday 16 & March. Bethereto grab some stunning shrubs and trees to
revitalise your bush gardens.

If you have not returned your Garden for Wildlife registration form, please do so as we would like to
deliver your membership pack soon, visit http://www.lowecol.com.au/lfw/gfwregister.htm to download
the simplified version.

HAPPY READINGI!!!
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