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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
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Dated evolutionary tree of butterfly and moth relationships
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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
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Papilionidae
Hedylidae
Hesperidae
Peridae
Riodinidae
Lycaenidae
Nymphalidae

Australia has about 435
Species

Note ant associations
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Species richness isopleths for
the Australian butterflies

Rainforests covers 0.3 % of Oz 10%2
have 60% of its butterflies... -
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Landscapes have change
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Habitat fragmentati
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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?

e Change in the abundance and distribution of
a species over time

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

o Stable? Outbreaks, extinctions...



We record changes in abundance, N,, the number of
animals at a particular stage of development (e.g. adults),
over time from a series of samples:
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Abundance & Distribution change
Never Constant
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R=roost sites,L=larval resources e.g.
Resources combine to give “habitats” ¥

host plants, N=nectar



Range of butterfly (10km blocks)

2500

2500

Range of food plant (10km blocks)

Empty habitat or host plant alone is not enough?



Population change in “habitat” patches




Hypochrysops piceata, The Bulloak Jewel
How many? So what?

© D. Nea



It is not all about N

+ Natality (births, B)

+ Immigration (l) = Emigration (E)

g

= Mortality
(deaths, D)

Population change, AN(t) =B-D+1-E



Tamborine
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2000~

1 2

Any phytophagous insects can outbreak
1800~ x

1600

Density of hibernating larvae per 100 sqm
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Population change




- Even ‘well known’ systems

- have many unanswered

. questions when is comes

to interpreting why changes
in abundance.
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The Journey North
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The Journey South
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Photos from
Lincoln Browe
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Similar decline in East & populations
Are the threatening processes the same?
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The Threats: Will climate
change, Bt corn, o D, -
neonicotinoids, increased [ e
herbicide use & logging of FEEEESE. o “9t
over-wintering sites

impact on monarchs &
drive them extinct?

As a species. No

But for North America?
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Biological Journal of the Linnean Society 81: 111-121




Probably not climate change
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Landscape dominated by roundup ready corn & soybean
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So what has happened to the milkweed?

0.0 -

2500 = r\

20.0 +
Non-Agriculture area

150.0

—— Corn and Soybean fields

0.0 -

Qo

o) N D & o & ST S, S T
R it L S T R T R P St g

For lowa (millions of stems)



interconnecte

habitats’

RN SEX RATIO LOW SEX RATIO HIOH SEX RATIO LOW L C Lttt
ST £GGS/PLANT WIGH FOGEFLANT LOW L B

//'-'-i;‘re-a‘;.n e s s s s e

. ik, 22, AN |




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




% Modelling movement ‘Turtle simulations’

Terran

Restricted
Habitat within perception
movement range . angle

Perception
distance

Movement

Austral Ecology doi:10.1111/aec.12285



What happens when the matrix is emptied?
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Conservation status

None extinct?
Critically endangered

Argynnis hyperbius inconstans
Ogyris subterrestris petrina
Synemon plana

Endangered

Vulnerable

nn

Antipodia chaostola leucophaea
Oreixenica ptunarra

Paralucia pyrodiscus lucida
Phyllodes imperialis smithersi
Trisyntopa scatophaga

Oreisplanus munionga larana
Paralucia spinifera

Hypochrysops piceata
Euploea alcathoe enastri
Ocybadistes knightorum
Acrodipsas illidge

Australian Fritillary
Arid Bronze Azure
Golden Sun Moth

Tasmanian Heath-sand Skipper
Ptunarra Brown Butterfly
Eltham Copper Butterfly

Pink Underwing Moth

Antbed Parrot Moth

Alpine Sedge Skipper
Bathurst Copper Butterfly,

Bulloak jewel butterfly
Gove crow butterfly
Black grass-dart butterfly
Illidge’s blue

2017
2015
2002

2010
2014
2016
2002
2016

2011
2000

Qld
NT
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Are there any out there?
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Female
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Ornithoptera richmondia endangered by clearing and
an introduced plant

18cm




Birdwing butterfly

» specific to Native Dutchman’s Pipe
— rare

 Ornamental Dutchman’s Pipe toxic to
young larvae







Hypochrysops piceata

The Bulloak Jewel

(.l o
Bulloak Jawer

200

100

NUMBER OF ADULT RECORDS
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=~ Anonychomyrma itinerans ?



Hypochrysops piceata, The Bulloak Jewel, Habitat
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Citizen science and
butterfly counts

UNITED ¥
KINGDOM & IRELAND

But we need to make a start




Butterfly Conservation
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Build more “habitat”?
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