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S t o ry  b y  K At E  U M b E r S

In general, grasshoppers are 
pacifists. Males may size one 
another up, or engage in aggressive 

displays, but rarely do they ever come 
to blows. I was astonished when I 
realised chameleon grasshoppers 
(Kosciuscola tristis) fight dirty and even 
roar (silently) at each other.  Like 
gladiators in turquoise armour, the 
opponents savagely bite, kick, wrestle 
and even tear off an adversary’s wings. 
Only male chameleon grasshoppers 
fight, and egg-laying females are the 
prize. 

Steps to discovery
The chameleon grasshopper is a 
sparkling little orthopteran found 
only in the Australian Alps and only 
above 1500m altitude. Its ferocious 
fighting and remarkable colour change 
make it unique among grasshoppers. 
Although it was first described from 
a single female specimen by Swedish 
explorer Sjösted in 1933, it was 21 
years before entomologists Drs Day 
and Key discovered the fascinating 
temperature-controlled colour 
transformation. A further 21 years 
later, in 1975, researchers Drs Filshie, 
Day and Mercer used microscopy to 
discover the mechanism for colour 
change.  How they change colour is 
becoming clear, but, even after three 
summers of ringside observation in 

the grasshoppers’ alpine habitat, 
understanding why is proving the most 
fascinating and hard-won battle of all. 

Regardless of temperature, female 
chameleon grasshoppers remain their 
same dark green or brown colour. 
Males, on the other hand, make a 
dramatic change from black, through 
sea green, jade and teal to turquoise 
as the rising ambient temperature 
heats up their little bodies. The 
mechanism for this change is 
completely different from that of more 
famous colour-manipulators such 
as cuttlefish and chameleons. Cells 
lying just under the exoskeleton – an 
invertebrate’s suit of armour – contain 

large, dark granules that absorb light 
and give the grasshopper its black 
appearance. Sprinkled between the 
dark granules are smaller granules 
that reflect brilliantly in the turquoise 
range of the electromagnetic spectrum 
(300-400nm). When the grasshoppers 
are cold, these reflective granules 
are dispersed throughout a cell and 
are effectively  invisible. When the 
temperature rises above 25°C, all 
the granules stratify and the smaller 
reflective granules accumulate together 
in a layer near the surface. Packed 
together, these brilliant granules 
reflect a magnificent turquoise hue. As 
the temperature drops, the granules 
disperse and the bright colour recedes. 
To change from black to turquoise 
takes a mere 30 minutes but the return 
to black takes around five hours.

Recent work has uncovered an 
intriguing puzzle: the very same 
granule movements occur in females, 
but without the dramatic colour 
change. There must, therefore, be 
something more to the mechanics of 
male colour change than meets the 
eye. Regardless of this strange twist, 
only males change colour, and the 
fact that it occurs faster from black to 
turquoise than in reverse, suggests 
that their turquoise colour has a 
crucial role for colour change in the life 
and behaviour of males.

Turquoise tournaments 
For these unusual grasshoppers, black is cool, but when they’re fired up and fighting, 
they turn bright turquoise. An investigation into colour change and the chameleon 
grasshopper, an Australian alpine specialist.

Opposite page: Unlike most grasshopper species, the chameleon grasshopper is a ferocious fighter. Males rear, bite, gnash their mouth 
parts and will tear the legs and wings off their rivals.
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Research on the chameleon 
grasshopper, still in its early stages, is 
finding answers and also uncovering 
numerous questions.
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Above left: Chameleon grasshoppers are brachtyperous – adults have extremely reduced wings, a trait common in alpine insects. 
In this restricted environment, there may be little value in investing in flight for dispersal as individuals that travel too far are unlikely 
to survive and reproduce. 

Above right: Males are much more aggressive towards each other when females are present.

Photo © Kate Umbers Photo © Kate Umbers

Above left: The species is found only above 1500m in the Australian Alps. Far right: As alpine specialists, chameleon grasshoppers could 
be a flagship species for the conservation and understanding of this spectacular and threatened area. 

14  |  WILDLIFE Australia Magazine  |  Spring 2010



Photo ©  Photo ©  

Shake, wrestle and roar
The fiercest fighting occurs in the warmest alpine conditions, on north-west 
facing, exposed alpine herb-fields during the hottest part of the afternoon, 
this is when males display their most magnificent colours. When one or 
more males approach an egg-laying female a male, already on her back, 
rears up and gnashes his mouthparts in a silent roar to intimidate his 
rivals. The rivals try to drag him from the female’s back with savage bites 
and powerful kicks. Such violence often results in injury: wings are ripped 
off, legs are mauled and sometimes guts are spilled. A victorious rival 
will supplant the first male on the female’s back, but even if the first male 
retains his prime position, it is not long before another opponent attacks. 
Why do males fight to sit on a female engaged in egg-laying? It is likely that 
when the female finishes laying, the ‘sitting’ male will be first to mate with 
her. This may be his only way of ensuring he will fertilise her next clutch. 

I am the brightest!
My studies show that although the colour change is triggered by ambient 
temperature, it is completely useless for regulating body temperature. 
I also know that their bright turquoise colour does not deter predators; 
it actually makes the grasshoppers more vulnerable to attack. So – why 
change colour? Is turquoise armour a signal? Does it advertise a male’s 
internal body temperature? If so, why would that be useful – and who 
would care anyway? 

Photo © Nicole Vella

In a cold male grasshopper, the smaller 
reflective granules are dispersed. As the 
grasshopper warms, the reflective granules 
will accumulate in a layer near the surface.
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When is a grasshopper a locust?
locusts are grasshoppers that can 
shift between two behavioural 
types or ‘phases’ depending on 
population density. Crowding 
triggers a shift in behaviour from 
shy, anti-social ‘solitarious’ locusts 
to actively aggregating ‘gregarious’ 
locusts. other characteristics may 
also change in some locust species, 
including colour and shape. 
Gregarious locusts will aggregate 
to form migrating bands of 
nymphs (before their wings have 
developed) and flying swarms of 
adults, consisting of many millions 
of individuals. A plague of locusts 

occurs when there are numerous 
dense swarms and hopper bands 
occurring over a massive scale. 

Most grasshopper species do not 
exhibit this behavioural shift known 
as ‘behavioural phase polyphenism’ 
and thus would never form 
migrating swarms or plagues. 

JUlIe-ANNe PoPPle is a PhD student 
from the school of biological sciences at 
the University of Sydney. Her research 
is focused on behaviour and population 
genetics of the Australian plague locust 
Chortoicetes terminifera.

Juvenile Australian plague locust 
Chortoicetes terminifera. 

Photo © Dr Gabriel Miller
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To answer these questions, I have been investigating two 
possibilities. Firstly, female chameleon grasshoppers may see 
the brightest males as the best mates. Perhaps males that 
can turn turquoise by warming their bodies in the cold alpine 
habitat would pass on good ‘basking’ genes? In numerous 
carefully designed experiments, I gave females a choice 
between males of different temperatures (and therefore 
different colours). I tried painting live male grasshoppers 
to improve their attractiveness and I even tried using little 
plasticine models of grasshoppers. All my studies show that 
female chameleon grasshoppers are well and truly indifferent 
to the colour of males. In fact, in nature and in the lab, 
females are not very keen to mate no matter what colour the 
males turn!

Secondly, colour change may send a message to rival males. 
Are turquoise males saying, ‘I am the brightest; don’t fight 
me because, with my warm, nimble body, I can retaliate 
ferociously!’? I have observed hundreds of fights between 
male chameleon grasshoppers, both in nature and in the 
laboratory. One clear result is that males are much more 
aggressive towards each other in mixed company than in all-
male groups. In the presence of a female, males can be so 
intent on beating their rivals that I can get very close without 
disturbing them and watch them battle it out. Afterwards, 
I can measure the colour and size of the males in the fight 
to see if bright combat colours win battles. I am currently 
collating thousands of fight statistics. The true colours of the 
chameleon grasshopper are almost ready to be revealed!

More (and more) questions
Research on the chameleon grasshopper is only just 
beginning and many questions about the quirky colour 
change capacity of chameleon grasshoppers remain. For 
example – if it is good for a male chameleon grasshopper to 
be turquoise, why should they turn back to black? If males 
benefit by being the brightest in colour, why are some males 
duller than others? If the brightest males win the chance to 
mate, are their male offspring also more brightly coloured 
than average? Why are male chameleon grasshoppers so 
aggressive? (Perhaps the short alpine summer gives them 
no time to waste.) Why do males change colour and females 
do not? Granule movement is not the full story; perhaps 
females have extra pigments hiding the turquoise in their 
exoskeletons. Are some females more desirable and worth 
fighting for than others? If so, why? Finally, and perhaps the 
biggest question of all: why is colour change restricted to this 
one sparkling alpine gladiator? 

Defending the Alps
With only 0.04 percent of the Australian continent classified 
as alpine, chameleon grasshoppers have little in the way of 
refuges in a warming climate. By studying individuals from 
many populations across the mainland Alps, my research 
is generating genetic data to characterise the vulnerability 
of chameleon grasshoppers to climate change. I hope to 
include Tasmanian individuals, depending on funding. 
Characterising the genetic health of chameleon grasshoppers 
will provide vital information for managing this species and 
make an important contribution to our understanding of the 
Australian Alps, which remain so poorly known. Chameleon 
grasshoppers share their habitats and ecological constraints 
with many other Australian alpine specialists. I would love to 
see this bright little battler become a flagship species for the 
conservation of our incomparable alpine region. 

KATe UMBeRS is a PhD student in her final year. She is 
a member of the Behavioural Ecology Lab (bio.mq.edu.au/
behaviouralecology) led by Marie Herberstein in the  
Department of Biological Sciences at Macquarie University, 
Sydney, and is an executive member of the Australasian Society 
for the Study of Animal Behaviour. She plans to have her thesis 
bound in turquoise. You can follow Kate’s research at  
http://sites.google.com/site/umberskate/

Above: The study is generating genetic data to characterise 
the vulnerability of these alpine specialists to climate change.

Facing page: While males turn brilliant turquoise, females 
remain black.

Photo ©  
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