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New Zealand’s steady flow of forestry pest incursions
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Keen to reduce this, but the pathways are often uncertain
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Most challenging is the trans-Tasman aerial pathway..

Fall armyworm
Myrtle Rust

Image credit: https://entomologytoday.org/ Image https://www.scionresearch.com/
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Lagrangian Coherent Structures – what are they?
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Lagrangian Coherent Structures – what are they?



Case studies used to evaluate the LCS

1999

Jan 2020

1. Published observations of Lepidoptera incursions –

2. Smoke transport from 2020 Australian bushfires – Himawari-8 satellite imagery



• LCS Air bridges took 2-6 days at a speed of 3 m/s :
• Feb 1971 - Variable yellow underwing (Hypocala deflorata, Erebidae)
• Oct 1971/ April 1972  – Heliotrope moth (Utetheisa pulchelloides vaga, Erebidae)
• Mar 1973 – Northern Wattle Moth (Dasypodia cymatode)s & Tropical armyworm (Spodoptera litura)
• Jan 1975 – Black cutworm (Agrotis ipsilon Noctuidae)



Passage of a very large intense cyclone Pam: 
early Feb 1974

The following tropical insects 
arrived in Fiordland & Otago:

• Australian painted lady 
(Vanessa kershawi, 
Nymphalidae) 

• Lesser wanderer (Danaus 
petilia, Nymphalidae) 

• Blue moon butterfly 
(Hypolimnas bolina, 
Nymphalidae) 

• Fruit piercing moth 
(Eudocima materna, 
Erebidae)

Photo: Butterfly conservation 
South Australia Inc.

Photo: Cambridge butterfly 
conservatory

Photo: Afaq Ahmad Dar



• LCS Air bridges took 20-43 hours at a speed of 3 m/s :

Moth incursions to subantarctic Macquarie Island

Black Cutworm Agrotis ipsilon,     Old lady moth Dasypoda selenophora,      Southern armyworm Persectania ewingii



LCS model evaluation– 2020 Bushfire smoke

~ 1500m asl ~ 500m asl 



What role has migration played in NZ forest insect 

incursions?

▪ Since 2001, 19 of 31 species of Lepidoptera that established in NZ were of 
Australian origin, another 2 from Norfolk Island.

▪ Pathways of entry are unknown 

− Some of our first records are near ports, 

− but port cities also contain our keenest insect spotters

▪ We now know many are capable of flying the 2-5 days on an LCS airbridge

▪ Migrations are a significant pathway

▪ Have any been forestry pests?



Species Family First locality Hosts Size

Heliozela cf. 

catoptrias

Heliozelidae 1994 Great 

Barrier Island

Tea Tree Kunzea ericoides

(Myrtaceae)

7.5mm

Acrocercops

laciniella

Gracillariidae 1999 Auckland Eucalyptus spp. (Myrtaceae) 7.5mm

Stegommata

sulfuratella

Lyonetiidae 1999 Auckland Banksia (Proteaceae) 9mm

Holocola sp. Tortricidae 1999 Nelson Acacia longifolia (Fabaceae) 12mm

Zomaria

doxasticana

Tortricidae 1990 Northland Acacia longifolia, Acacia 

melanoxylon (Fabaceae)

15mm

Coscinoptycha

improbana

Caroposinidae 1999 Northland Citrus, (Myrtaceae, 

Celastraceae)

17mm

Some invasive Lepidoptera from Australia on trees

- since 1988

Image: Scion



Some invasive Lepidoptera tree defoliators – since 1970’s

Species Family First locality Hosts Size

Stericta

cabonalis

Pyralidae 2009 Banks 

Peninsular

Eucalyptus (Myrtaceae) 20mm

Cizara ardeniae Sphingidae 1982 Otago Coprosma (Rubiaceae

Proteaceae)

56mm

Dasypodia

selenophora

Erebidae 1886 Sth Island Acacia (Fabaceae) 90mm

Dasypodia

cymatodes

Erebidae 1973 Taranaki Acacia (Fabaceae) 80mm

Uraba lugens Nolidae 1992 Tauranga Eucalyptus (Myrtaceae) 24mm



Closing the aerial pathway: Scion’s new Aerial Invaders 

research programme

▪ Scion has 5 years funding - “Protecting Aotearoa New 

Zealand from aerial invaders in a changing climate”

▪ We will be:

• Improving the accuracy of the trans-tasman LCS 

models 

• Using aerial LIDAR and atmospheric data to assess 

conditions pests and pathogens experience as they 

travel on the LCS, take-off and landing processes

• Studying survival during long distance travel 

• Capturing spores, particles and macro lepidoptera upon 

Mt Taranaki to trace the LCS pathways in real time

• Developing aerobiological and climatic models with 

regional spread to enable predictions of incursions

i.e. Mt Doom 

from the Lord of 

the Rings, 

2518m asl



Seeking Collaborations – toni.withers@scionresearch.com

▪ For any exotic lepidoptera we intercept on Mt 

Taranaki from 2024-2027

▪ Seek to ascertain dates of their mass flights, and 

locations of take-off points from Eastern Australia

▪ Will enable validation and improved accuracy of 

our LCS airbridge models 

▪ Initiating collaborations with:

• iMapPESTS

• Zenith-pointing linear-polarized narrow-angle 

conical insect scan radar (NSW)

• Bogong moth tracker citizen scientists

• Butterflies Australia

• Others..?



In Conclusion

▪ Luckily the highest risk defoliators considered threat to Pinus radiata 

are NOT at this time in Australia or the Pacific

▪ This gives NZ Forest Industry time to improve its knowledge of the 

aerial pathway through our Aerial Invaders programme

▪ Time to develop Lepidoptera readiness plans and surveillance methods

▪ One of our Government and Forest Industry priority research areas

Photo: Thomas County AgPhoto: John Ghent
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