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Introduced 

species 

exacerbate 

the impacts 

of climate 

change

• Increase severity 
of extreme 
weather events

• Increase erosion

• Reduce food and 
fish production

Cyclone Gabrielle flood damage Port hills wildfire

Soil erosion following severe 
weather

Caulerpa smothering seabed
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Rodents are a 

commonly 

introduced 

invasive 

species

• Compete with 
native species for 
food

• Alter forest 
composition

• Predate on native 
species

Kiore introduced to many offshore 
islands

Rat eating a bird’s egg

Healthy productive coral reefHealthy rodent free island forest

3



Late Island, 

Tonga

Rodent eradication 
July 2023

• Current agreed best 

practice is aerial 

application of toxic baits

• Every individual is 

required to be exposed 

to a toxic bait to be 

successful

• To ensure success of 

the operation GIS 

support is required 

throughout all stages of 

the operation
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invasive 
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• Compete with 
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Planning 

phase

• Bucket calibrated 
to required 
application rate

• Bait quantity 
calculated through 
creating model 
swaths

• Areas requiring 
supplemental 
baiting identified 
through analysis of 
terrain

Bucket calibration results for 90m 
broadcast and 45m deflector

Late Island application area

Late contours analysed for 
supplemental baiting

Generated flight swaths to 
calculate required bait
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Preparation

Toolbox parameters

• Swath widths

90m broadcast

45m deflector      

• Projection

WGS UTM 1S

• Data from the helicopters GPS data needs to be processed to be able to 

analyse.

• To do so a custom python arcmap toolbox has been created to 

transform the data.
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Logistics

• Specialised 
equipment and 
supplies had to be 
transported to Late

• 64 drums of fuel

• 152 bait pods

• Food and camping 
equipment

Helicopter being unloaded in 
Tongatapu

Bait pods being loaded on cargo 
ship

Bait pods stacked for loading into 
the bucket

Fuel delivered on Late Island

8



Text (2 lines max)



Living 

arrangements

• All waste collected 
and removed

• Special attention 
to not leave food 
scraps for 
alternative food 
source

Camp site Shower being set up

The officeCamp kitchen
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Application

• Bait manually 
loaded into the 
bucket

• Evenly distributed 
from underslung 
bucket

• Tracmap GPS 
data run through 
GIS to track 
application rate 
and bait quantity

Bait loading team in-between 
loads

Operational area layout

Discussing flight plans and 
application in command centre

Helicopter spreading bait near the 
crater
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Data analysis

• Raw data received 
from the helicopter 
is processed

• Application rate 
calculated and 
adjusted 
throughout 
operation
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Application 

rate 

calculation

• Manual calculation 
for monitoring app. 
rate between 
downloads

• Spatial analysis 
through python 
toolbox

14



Analysis

• Overlapping 
swaths require 
accumulative app. 
rate

• Gap analysis
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Results

• Operation went 
smoothly good 
coverage and 
application rate

• Monitoring next 
year will confirm if 
the operation was 
successful 

• Possible re-
introductions of 
endangered 
species
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Questions?

mmarshall@doc.govt.n
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