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The Lepidoptera:

An order of insects that includes butterflies & 
moths. The name means scale (lepis)-wing 
(pteron) from ancient Greek.

Pollinators Ecosystem indicators Food for others

Pictures by Shawan Chowdhury



Dated evolutionary tree of butterfly and moth relationships 
Kawahara et al. PNAS 2019;116:45:22657-22663

Relatively trivial group in the Lepidoptera

But they are diurnal and colourful!

Fossil scales from the Triassic
Scale bar= 20 um 

van Eldijk et al. Sci Adv 2018;4:e1701568



Papilionoidea

From the Latin papilio
(butterfly).

Papilionidae
Hedylidae
Hesperidae
Peridae
Riodinidae
Lycaenidae
Nymphalidae

Australia has about 435
Species 

Note ant associations 
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Pictures by Shawan ChowdhurySpecies richness isopleths for
the Australian butterflies

Rainforests covers 0.3 % of Oz
have 60% of its butterflies…



Landscapes have change

Original, complex 
vegetation

Simpler and fragmented



Habitat fragmentation

Islands in a hostile sea/ matrix: winners and losers

Habitat distribution, abundance and quality has a big effect on 
population dynamics of resident butterflies 



What is population dynamics?
• Change in the abundance and distribution of 

a species over time

• Butterfly populations show a wide range of 
dynamic “behaviours” in both time and 
space

• Stable?  Outbreaks, extinctions…



We record changes in abundance, Nt, the number of 
animals at a particular stage of development (e.g. adults), 

over time from a series of samples:

Time

N
t

Callimorpha (Panaxia) dominula
The scarlet tiger moth



Extinction

New
populations
initiated



R=roost sites,L=larval resources e.g.
host plants, N=nectar

Resources combine to give “habitats”

Porous or closed



Range of food plant (10km blocks)
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Empty habitat or host plant alone is not enough?
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Population change in “habitat” patches 
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Hypochrysops piceata, The Bulloak Jewel
How many? So what? 

                                  

Numbers caught/
unit ‘effort’

Numbers seen/
unit ‘effort’



+ Immigration (I) - Emigration (E)

- Mortality
(deaths, D)

+ Natality (births, B)

Population change,  ∆N
(t)

= B - D + I - E

L,N,R

It is not all about N





Tirumala hamata
the bluetiger

Migrates every year.  This
year was exceptional…

Why the fluctuation in 
abundance?

Outbreaks…



Any phytophagous insects can outbreak



Plants

Other organisms
SYMBIONTS

Pathogens Parasitoids

Subject Animal Habitat

climate

Predators

Parasites

Population change,  ∆N
(t)

= B - D + I - E



Even ‘well known’ systems
have many unanswered
questions when is comes
to interpreting why changes
in abundance.



The well known Monarch Butterfly



The Journey North



The Journey South



Photos from
Lincoln Brower

The Endangered Phenomenon



Photos from
Lincoln Brower

The Endangered Phenomenon



Will monarch butterflies go 
extinct ?





Similar decline in East & West populations
Are the threatening processes the same?



The Threats: Will climate 
change, Bt corn, 
neonicotinoids, increased 
herbicide use & logging of 
over-wintering sites 
impact on monarchs & 
drive them extinct?

As a species. No

But for North America?



Monarchs “down-under”

Biological Journal of the Linnean Society 81: 111-121



Probably not climate change



Landscape dominated by roundup ready corn & soybean

Story county, Iowa



So what has happened to the milkweed?

For Iowa (millions of stems)

Non-Agriculture area

Corn and Soybean fields



Metapopulation of interconnected milkweed patch ‘habitats’



What happens if the matrix is emptied? And ..
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What happens if the matrix is emptied? And ..



‘Turtle simulations’

Austral Ecology doi:10.1111/aec.12285

Modelling movement



What happens when the matrix is emptied?

Ecological Entomology 35: 84-91 



Conservation status
None extinct?
Critically endangered

Argynnis hyperbius inconstans Australian Fritillary 2017
Ogyris subterrestris petrina Arid Bronze Azure 2015
Synemon plana Golden Sun Moth 2002

Endangered
Antipodia chaostola leucophaea Tasmanian Heath-sand Skipper 2010
Oreixenica ptunarra Ptunarra Brown Butterfly 2014
Paralucia pyrodiscus lucida Eltham Copper Butterfly 2016
Phyllodes imperialis smithersi Pink Underwing Moth 2002
Trisyntopa scatophaga Antbed Parrot Moth 2016

Vulnerable
Oreisplanus munionga larana Alpine Sedge Skipper 2011
Paralucia spinifera Bathurst Copper Butterfly, 2000

????
Hypochrysops piceata Bulloak jewel butterfly Qld
Euploea alcathoe enastri Gove crow butterfly NT
Ocybadistes knightorum Black grass-dart butterfly NSW
Acrodipsas illidge Illidge’s blue Qld



Is the Australian fritillary extinct?

Australian Entomologist, 2017, 44 (4)  233 

 

Map 1. Central east coast of Australia showing all recorded localities for the 
Australian Fritillary, Argynnis hyperbius inconstans. Full details of all collection 
events with coordinates of all sites are given in Tables 1 and 2. All localities where 
the fritillary has been recorded since 1975 are circled in the map on the right, together 
with a label indicating name of locality and year the last recorded specimen was 
collected. 

Australian Entomologist, 2017, 44 (4)  225 

 
Figs 4-5. Viola banksii: (4) mature plant and (5) flower in cultivation: Dorrigo, New 
South Wales. 

Australian Entomologist, 2017, 44 (4)  227 
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Figs 1-3. Viola betonicifolia: (34) mature plant growing under bamboo thickets close 
to the historic fritillary site just west of Coolum Beach (2015); (35) flower, pale lilac 
and white colour morph growing in the Woondum gully (2009); flower, dark lilac 
colour morph in cultivation, New South Wales. 

Viola betonicifolia

Viola banksii

Argynnis hyperbius inconstans

Australian Entomologist 44, 223-268

‘Coastal wetland ‘
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Australian Entomologist, 2017, 44 (4)  227 

 

Are there any out there?



Male

Female

18cm

Ornithoptera richmondia endangered by clearing and 
an introduced plant



Birdwing butterfly

• specific to Native Dutchman’s Pipe
– rare 

• Ornamental Dutchman’s Pipe toxic to 
young larvae



Birdwing butterfly



Allocausarina  Ieuhmanii

Anonychomyrma itinerans ?

Hypochrysops piceata

The Bulloak Jewel 

80



Hypochrysops piceata, The Bulloak Jewel, Habitat 

Jacksonia

Amyema linophylla



Citizen Science

Survey data – record butterflies like the bird surveys

https://www.butterflies.org.au/external/home

Negative data is important for proper SDM



Citizen science and
butterfly counts

But we need to make a start



Butterfly Conservation

Build more “habitat”?
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