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Presentation Notes
In the Pilbara region of Western Australia there are approximately 600 islands. Many of which provide refuges for species facing threatening processes on the mainland. The islands are also important sites for recreation, cultural activities, and industrial development. 
With island use comes the risk that non-indigenous invasive species will be introduced to these islands.
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Island surveillance 
Goal: Detect NIS on Pilbara islands 
before establish large 
uncontrollable population 
 
PROBLEM 
• ~600 islands 
• Dozen+ fauna NIS 
• At least 5 dispersal pathways 

• Swim, raft, walk, hitchhike with 
recreational boaters or industry 

 
• High-risk NIS? High-risk islands? 
• Limited data 
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Dampier Archipelago 

Presenter
Presentation Notes
Quarantine and surveillance are two tools that may be used to hinder the spread of invasive species to islands. Both quarantine and surveillance rely on risk assessment. Effective quarantine programs focus on stopping NIS at the source before they disperse to the islands, whereas effective surveillance programs attempt to detect NIS when they arrive at an island but before they establish a large uncontrollable population. 

Surveillance programs typically focus on detecting higher-risk species on higher-risk islands. Risk assessments are complicated, however, by lack of information on source populations and the diverse vectors by which invasive species reach islands. 
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Presentation Notes
Thankfully BBNs are highly effective for modelling systems with missing information or uncertainty.

For those of you that do not know what a bayesian belief network is – it is not as scary as it may look.

BBN built upon Bayes’ Theorem
Expresses how our belief in a hypothesis (h) should change to account for new evidence (e).
Basically allows you to create a string of simple questions that can be quantified with simple data. When the network of questions are connected you might, I will stress might, be able to address a large complex question.

In our case we started with some knowledge about the potential NIS and our islands.

We have broken down the biosecurity threat into 5 dispersal pathways: dispersal via industry, and recreational use of the islands, self-powered dispersal through swimming/flying, walking across temporary tidal land-bridge or rafting on a flood plume.

I won’t go into all of these pathways in detail. But if we look at dispersal through swimming or flying we have 3 fairly straight forward questions. How far can a cane toad for example swim? What is the distance between the mainland and the islands or between islands? How many cane toads will survive swimming a given distance? We have one more difficult question: given a known density of cane toads at the source what proportion of the toads will voluntarily go for a swim?

Multiply the answers to those questions and we can predict the number of toads that will swim to each island. 

Of course toads arriving on an island does not mean they will establish a local breeding population. I’m optimistic. So we have another node in the network that describes the probability NIS will be able to establish on an island. Takes into account information on habitat use and availability, presence of ecosystem disturbance, and minimum establishment population size. As an example to illustrate how these nodes interact –in preliminary analysis we have a few cows dispersing to inshore islands like Dolphin Island each year, but due to a lack of permanent surface water we have 0% chance of a feral cow population establishing on Dolphin Island.

Basically, the same story for each of the 5 dispersal pathways.

Some of the nodes are proving difficult to quantify with sufficient clarity. Already mentioned question about how many animals will choose to go for a swim. Question broadly about propagule pressure. How many will walk out onto the intertidal zone? How many will get caught in a flood.

Our results are still preliminary because we are currently working with vague information on the propensity for industry to carry a threat on their vessels. And we need some estimate of what proportion of threats on a boat will go ashore.



Number of cats arriving per annum 
0.4 cats/pa 

0.2 cats/pa 

0.37 cats/pa 
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Presentation Notes
To further illustrate the difficulty some of these nodes present I have here very preliminary results on the number of cats that may arrive on islands in the Dampier Archipelago per year.
One of the first questions you may ask is why is the Burrup Peninsula or Dampier Island as it was once known getting fewer cats than islands 5km offshore? Well cats may walk to the Burrup Peninsula or Dolphin Island which is joined by a land bridge. But they need to catch a boat to get to East Lewis Island. 
We asked our local experts how many people may have a cat on their boat. But we did not quantify the proportion of cats that will get off a boat. So these numbers are inflated.



What’s next? Model validation! 
• Garbage in – garbage out! 
• Vague inputs for dispersal by industry 
• What is the propagule pressure out of 

existing populations? 
• Compare results against reality. 
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Presentation Notes
We all know that the greatest danger in modelling is garbage in-garbage out. The nice thing about BBN it highlights the source of the garbage. In our case we are currently using very vague inputs for dispersal rates via industry; and we have very little information on propagule pressure.



How does this help 
managers? 

• Resource limited 
• Identify high-risk NIS 
• Predict the contribution of each pathway 
• Identify high-risk islands priority for surveillance 
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Presentation Notes
How does this help managers? Wildlife management is always resource limited. Unlikely, that we will ever have the capacity to conduct surveillance for over dozen NIS, and that’s ignoring weeds, on 600 odd islands. Aside from voluntary actions of the public quarantine is very difficult to impose on recreational islands. This biosecurity model will hopefully identify the high-risk NIS and the high-risk islands so that managers can effectively use whatever surveillance resources they may have.



Do you have any data, anecdotes, 
knowledge I can use? 
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Thank you to Owen Woodberry, Amelia Wenger, Keith Morris, Bob Pressey and 
the MANY experts that have already answered my strange questions. 

Presenter
Presentation Notes
Aside from acknowledging my colleagues at Bayesian-Intelligence and JCU and all the experts that have already answered my strange questions I’d like to finish this presentation by asking you do you have any data, anecdotes or knowledge I can use to refine the inputs in this model Have you ever seen a rabbit forage on the inter-tidal one or a cane toad swim



Swim/fly/raft/flood input 
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Bos taurus Cow 0.001 0.001 0.01 0-500 0.9 500-3000 0.3 >3000 0.01 
Canis familiaris Dog 0.001 0.9 0.1 0-500 0.9 500-2000 0.46 >2000 0.01 
Equus caballus Horse 0.001 0.001 0.01 0-1000 0.9 1000-3000 0.3 >3000 0.01 
Felis catus Cat 0.001 0.01 0 
Mus musculus Mouse 0.05 0.1 0.01 0-20 0.9 20-50 0.5 >50 0.01 
Oryctolagus 
cuniculus Rabbit 0.1 0.1 0 
Rattus rattus Black rat 0.05 0.9 0.1 0-500 0.72 500-1000 0.4 >1000 0.03 
Vulpes vulpes Red fox 0.001 0.9 0.1 0-500 0.9 500-2000 0.46 >2000 0.01 
Rhinella marina Cane toad 0.9 0.9 0.5 0-2000 0.7 2000-5000 0.4 >5000 0.01 
Pheidole 
megacephala ABHA 0.01 0 0 
Columba livia Pigeon 0 0 0 
Hemidactylus 
frenatus 

Asian house 
gecko 0.1 0 0 



Land bridge dispersal 

Neap 30% probability Spring 9% probability King 2% probability 

Land bridge from Burrup to Dolphin ~11% probability 
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