
Society for Conservation Biology 
Oceania 4th Congress

Brisbane Convention and Exhibition Center 
Brisbane, Australia     6 - 8 July 2016 



BRONZE

CO-HOST

GOLD

SILVER

SCBO Brisbane 2016 is kindly sponsored by: 

www.ru�ord.org
@ru�ordgrants

Bronze sponsor: 
School of Geography, Planning and Environmental Management 

Society for Conservation Biology Oceania



Where else can you watch a global motor race one minute and stroll down a surf beach the next? 
Or snorkel in the morning and watch ballet at night? This is Queensland: the perfect union of  

world-class events and destinations. Come for an event, and stay for an unforgettable holiday.

IT’S LIVE 
IN BRISBANE

Snow White by 
Ballet Preljocaj

2-11 Sep

Royal 
Queensland 
Show (Ekka)

5-14 Aug

Isuzu  
Queensland 
Open Golf 

Championship
18-21 Aug

Regional  
Flavours
16-17 Jul

Qantas  
Wallabies vs 
South Africa 
Rugby Test

10 Sep

Coates Hire  
Ipswich Super  

Sprint
22-24 Jul

JUL AUG SEP

queensland.com/events



 
 

 

 

The Rufford Foundation is a UK based charity.  

 

Our main remit is to offer Rufford Small Grants for 

nature conservation in the developing world. There are 

five stages of funding available. To date we have 

provided over 3000 grants in 178 countries.  

 

 
 

 

ATS provides a vast range of VHF transmitter 

solutions to meet the needs of a wide range of species. 

Numerous attachment methods, battery configurations, 

and programming options. GPS tracking systems from 

only 5 grams, through options such as remote wireless 

download and satellite communications. We make the 

BEST and most RELIABLE telemetry equipment out 

there, at the BEST PRICE. Our goal is to make your 

telemetry work easy, enjoyable, and successful. 

 

 

At Sirtrack we know that you require reliable and 

dependable avian transmitters and dataloggers. We are 

continually developing our avian product range to 

provide innovative, compact and low-profile package 

designs for a wide range of species to meet your avian 

tracking needs. Since 2012 Sirtrack have been proud 

partners of the Lotek group of companies. Collectively 

the Lotek group has over 80 years of experience 

designing and manufacturing wildlife tracking 

equipment, specialising in birds and small animals. 

Sirtrack are very pleased to be able to complement our 

existing range of rugged and reliable wildlife tracking 

equipment with the Lotek group of products. 

 

 

CSIRO PUBLISHING is a science and technology 

publisher of print and online journals, books and 

magazines, covering disciplines such as marine and 

environmental management, agriculture, and plant and 

animal sciences. 
 

@ruffordgrants 



1 
 

Table of Contents 
Welcome to Brisbane: Message from the President of Society for Conservation Biology 
Oceania ...................................................................................................................................... 4 

Message from the Minister for Tourism and Major Events, The Honourable Kate Jones MP . 5 

SCBO 2016 Anti-discrimination, Bullying and Harassment Policy .......................................... 6 

SCBO 2016 Sustainability Policy .............................................................................................. 7 

Registration Desk ....................................................................................................................... 9 

Presentation Loading ................................................................................................................. 9 

Social Events ............................................................................................................................ 10 

Welcome Reception, July 5th Plaza Auditorium Foyer, 6:00 - 7:30 PM .............................. 10 

Public Forum: Northern Australia – the new development frontier?, July 6th Plaza 
Auditorium, 6:00 - 7:00 PM ................................................................................................. 10 

SCB Oceania AGM, July 7th Plaza Auditorium, 6:00 – 7:00 PM ........................................ 10 

Conference Dinner, July 8th Boulevard Room and Northern Terrace, 6:30 – 9:30 PM ....... 10 

Pre-Conference Workshops ..................................................................................................... 11 

Post-Conference Field trips...................................................................................................... 17 

SCB Oceania Brisbane 2016 - Day 1 July 6, 2016 Overview ................................................. 19 

Opening Plenary, Plaza Auditorium: July 6, 2016 8:30 AM ............................................... 20 

Welcome from Minister Miles 8:30 AM .......................................................................... 20 

Plenary, Stacy Jupiter 8:45 AM ........................................................................................ 20 

Open Sessions, July 6, 2016 9:30 – 11:00 AM .................................................................... 21 

Population dynamics, P6 .................................................................................................. 21 

Integrative/interdisciplinary approaches to conservation: social, economic, ecology 
science interface, P7 ......................................................................................................... 26 

Threatened species management and recovery 1, P8 ....................................................... 31 

Spatial ecology and conservation, P9 ............................................................................... 36 

Speed Symposiums, July 6, 2016 11:30 AM – 12:45 PM ................................................... 41 

New tools for ecosystem assessment, management and conservation, Plaza Auditorium
 .......................................................................................................................................... 41 

Reptile conservation: challenges in assessment and application, P6 ................................ 46 

Understanding the human dimensions of environmental problems: connecting the dots 
through interdisciplinary research, P7 .............................................................................. 51 

Social Network Analysis for Conservation: Challenges and Opportunities, P8 .............. 57 

Conserving migratory and mobile species under threat: challenges, tools and thinking for 
solving this and other conservation conundrums, P9 ....................................................... 62 

Lunch Workshops: July 6, 12:45 – 2:15 PM ........................................................................ 67 

Making effective connections between academia and conservation NGOs, P6 ............... 67 

How and why to start a SCB Chapter, P7......................................................................... 67 

What editors and reviewers are (not) expecting to find in your submission, P8 .............. 68 



2 
 

Successfully getting funds and grants for conservation, P9 ............................................. 68 

Symposiums, July 6, 2016 2:30 – 4:00 PM ......................................................................... 69 

Re-imagining the Indigenous-conservation alliance, P6 .................................................. 69 

Conservation of free-flowing rivers – governance, communication, management and 
science, P7 ........................................................................................................................ 74 

Coastal conservation under climate change, P8 ............................................................... 78 

Continuous monitoring of invisible places: bioacoustics in marine and freshwater 
environments, P9 .............................................................................................................. 83 

Poster session 1, Foyer: July 6, 2016 4:00 - 6:00 PM .......................................................... 88 

Public Forum: Northern Australia – the new development frontier?: July 6, 2016, 6:00 - 
7:00PM, Auditorium .......................................................................................................... 100 

SCB Oceania Brisbane 2016 - Day 2 July 7, 2016 Overview ............................................... 101 

Plenary, Plaza Auditorium: July 7, 2016 8:45 AM ............................................................ 102 

Plenary, Mark Burgman 8:45 AM .................................................................................. 102 

Open Sessions, July 7, 2016 9:30 – 11:00 AM .................................................................. 103 

Landscape ecology, P6 ................................................................................................... 103 

Integrative approaches, P7 .............................................................................................. 108 

Threatened species management and recovery 2, P8 ..................................................... 113 

Marine Conservation, P9 ................................................................................................ 118 

Speed sessions, July 7, 2016 11:30 AM – 1:00 PM ........................................................... 123 

Climate change/Disturbance ecology, P6 ....................................................................... 123 

Integrative/interdisciplinary approaches to conservation: Community, Policy, Managers, 
Scientists Interface, P7 ................................................................................................... 129 

Threatened species management and recovery, P8 ........................................................ 135 

Conservation planning/adaptive management, P9 .......................................................... 141 

Symposiums, July 7 2016 2:30 – 4:00 PM ........................................................................ 147 

Getting the Questions Right. Reframing the process of how we formulate and approach 
big questions in Pacific Islands Conservation Biology, P6 ............................................ 147 

Conservation in urban areas: opportunities and advances, P7 ........................................ 152 

When conservation goes viral: Social science insights for understanding the spread of 
conservation initiatives in Oceania, P8 ........................................................................... 157 

Confronting threats to marine ecosystems through the use of biodiversity offsets, P9 .. 161 

Poster session 2, Foyer: July 7, 2016 4:00 – 6:00 PM ....................................................... 166 

SCB Oceania AGM: July 7, 2016, 6:00 - 7:00 PM, Auditorium ....................................... 179 

SCB Oceania Brisbane 2016 - Day 3 July 8, 2016 Overview ............................................... 180 

Plenary, Plaza Auditorium: July 8, 2016 8:45 AM ............................................................ 181 

Plenary, Kerrie Wilson 8:45 AM .................................................................................... 181 

Land Clearing Statement Resolution, Richard Kingsford 9:25 AM .............................. 181 



3 
 

Symposiums, July 8 2016 9:30 – 11:00 AM ...................................................................... 182 

Advances in invasive predator management for threatened species conservation, P6 ... 182 

Conservation Oceania Style: Highlighting Oceania’s unique approaches to conservation 
biology and on ground outcomes, P7 ............................................................................. 186 

PADDD (protected-area downsizing, downgrading, and degazettement) in Australia: 
PADDD decisions on land and in the sea and their implications for policy, practice, and 
nature conservation, P8 ................................................................................................... 190 

Land-based threats to coastal ecosystems - part 1, P9 .................................................... 195 

Open Sessions, July 8 2016 11:30 AM – 1:00 PM ............................................................ 200 

Ecosystem/conservation area management, P6 .............................................................. 200 

Integrative/interdisciplinary approaches to conservation: Community, Policy, Managers, 
Scientists Interface, P7 ................................................................................................... 204 

Indigenous knowledge and conservation/community driven, P8 ................................... 208 

Land-based threats to coastal ecosystems - part 2 (Symposium), P9 ............................. 212 

Speed Sessions, July 8 2016 2:30 – 4:00 PM ..................................................................... 217 

Integrative/interdisciplinary approaches to conservation: social, economic, ecology 
science interface, P7 ....................................................................................................... 217 

Population dynamics/landscape ecology, P8 .................................................................. 223 

Spatial ecology and conservation, P9 ............................................................................. 229 

Awards session and Closing: July 8, 2016, 4:00 - 5:30 PM, Auditorium .......................... 235 

SCBO Brisbane 2016 Delegate List ...................................................................................... 236 

  



4 
 

Welcome to Brisbane: Message from the President of Society for 
Conservation Biology Oceania 
 
We live in exciting and challenging times for the conservation of the world’s biodiversity, no 
different in our region. Our communities and governments may not recognise it but 
conservation biologists are critical to the future of our planet. It’s great that we can regularly 
get together to swap experiences and share our knowledge. In Oceania, we now regularly 
hold our congresses every two years, between the international conservation biology 
congresses. So if you are coming for the first time, we hope you really enjoy the friendly 
atmosphere of our meetings. For those coming back again, thank you for your ongoing 
support of our society, particularly in Oceania, where we trying to mold what we do around 
what you want.  
 
On behalf of the Society for Conservation Biology Oceania (SCBO) Board, I welcome you to 
our fourth Oceania Congress for Conservation Biology.  The Oceania region (comprising 
Australia, Melanesia, Micronesia, New Zealand and Polynesia), faces a great number of 
conservation challenges including threats from feral predators, pests and weeds; climate 
change; pollution; degradation of freshwater ecosystems; over-harvesting; disease; and 
habitat destruction, modification and fragmentation. As members of SCB Oceania, many of 
us are actively engaged in conservation education, science, management and policy to help 
overcome these challenges, and provide the scientific information to advise conservation 
management and policy. This conference represents a key opportunity for achieving and 
promoting conservation success within and beyond our Oceania region, and builds on other 
SCB conferences (Sydney, 2007; Auckland (ICCB), 2011; Darwin, 2012; Suva, 2014). 
 
The SCBO Board sincerely thanks the Local Organising Committee for their commitment to 
conservation, and time spent organising this conference:  

Vanessa Adams (Co-Chair) 
Hedley Grantham (Co-Chair) 
Hugh Possingham (Co-Chair) 
Alienor Chauvenet 
Carolyn Lundquist 
Fran Sheldon 
Gwen Iacona 
James Watson 
Jennifer Firn 
Jennifer McGowan 
Jutta Beher  
Maria Beger  
Monica Awasthy  
Rebecca Weeks  
Richard Kingsford  
Sean Maxwell 
 

All the best 

 
Richard Kingsford 
President, Oceania Section, Society for Conservation Biology  
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Welcome Message – Society for Conservation Biology 4th Oceania 
Congress  
Message from the Minister for Tourism and Major Events, The 
Honourable Kate Jones MP 
 
Welcome to the Brisbane Convention and Exhibition Centre and the Society for Conservation 
Biology 4th Oceania Congress, and welcome to Queensland, where Australia shines. 
 
Delegates will have the opportunity to discuss conservation challenges and explore new and 
innovative opportunities amongst like-minded professionals in the beautiful city of Brisbane. 
 
Brisbane is emerging as a leading business events hub that contributes to the State’s tourism 
economy, attracting visitors from around the world to experience what Queensland has to 
offer.  
 
The Palaszczuk Government, through Tourism and Events Queensland, is proud to support 
events such as this, which promote visitation and expenditure in Queensland and showcase 
Brisbane and its surrounding destinations. 
 
I hope you enjoy your time in Brisbane and I encourage you to venture onwards and discover 
the many tourism experiences on offer throughout Queensland.  
 
The Hon Kate Jones MP 
Queensland Minister for Tourism and Major Events 
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SCBO 2016 Anti-discrimination, Bullying and Harassment Policy  
 
The Society for Conservation Biology Oceania (SCBO) is committed to providing a safe and 
welcoming environment for its members to participate in Society activities that are free from 
all forms of unacceptable behaviour, discrimination and harassment.  
 
Participants of SCBO activities should be aware of the Code of Conduct for SCB Meetings, 
and the SCBO Anti-discrimination, Bullying and Harassment Policy and Grievance 
Resolution Procedure, which is available on our website:  http://scboceania.org/policies/anti-
discrimination/ 
 
Two trained Contact Officers will be present at SCBO2016, who will serve as the first point 
of contact for any conference participants who have concerns relating to diversity, 
discrimination, bullying or harassment. Any individual who has witnessed or believes they 
have been subject to unacceptable behaviour are encouraged to contact one of the SCBO 
Contact Officers by email, phone, or in person: 
 

Megan Evans  
SCBO Contact Officer (ACT Respect, Equity and 
Diversity Framework) 
Email: contactofficer@scboceania.org 
Ph: +61 418 984 248 

 

 
 

Mark Burgman  
SCBO Contact Officer (University of Melbourne 
Safer Community Program) 
Email: contactofficer@scboceania.org 
 

 

 
 

 
  

http://conbio.org/conferences/about-scb-meetings/iccb-code-of-conduct
http://scboceania.org/policies/anti-discrimination/
http://scboceania.org/policies/anti-discrimination/
mailto:contactofficer@scboceania.org
mailto:contactofficer@scboceania.org
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SCBO 2016 Sustainability Policy  
 
The Society for Conservation Biology Oceania (SCBO) is committed to hosting sustainable 
events that minimize our environmental impact.  We’ve engaged in a number of activities to 
ensure that we achieve this goal. 
 
Waste 
To reduce waste, we are minimising all printed materials associated with SCBO 2016. 
Attendees can access our program online, by PDF (to be released prior to the conference) or 
with our conference app on their mobile phone (to be released prior to the conference). We 
have used all recycled materials and plant dyes for printing where possible. 
 
All conference attendees will receive a wonderful ceramic mug (kindly sponsored by the 
Rufford Foundation). 
 
Water coolers will be available in the conference centre, and we encourage participants to 
bring their own water bottle to refill. 
 
Organic, Ethical and Sustainable Food 
We have ensured that all catered food is sustainably sourced.  We are trialing one day of 
catered vegetarian food. In the future we may consider going fully vegetarian at our events. 
Tell us what you think.   
 
During the conference, morning teas, lunches and evening events will be catered by the 
Brisbane Convention & Exhibition Centre: 

The Brisbane Convention & Exhibition Centre is committed to sourcing 80% of 
produce from Queensland, environment permitting, and where possible from our local 
growers and suppliers within 100 km of the Centre. Our olive oil comes from 
Rathlogan Grove, a small olive grove in the foothills of Mt Barney and Mt Maroon 
only 80 km from the Centre.Our home grown beef and lamb come from Warwick and 
the famous farming region of the Darling Downs and South East Queensland Scenic 
Rim. We choose to use free range eggs and chickens from the Beaudesert area on the 
Mount Lindsay Highway, just 74 km from the city of Brisbane. BCEC offers an 
extensive range of organic, ethical and sustainable produce including fruit and 
vegetables, dairy products, meat, poultry, eggs and other specialty foods which are 
available on request and when in season. 

 
Carbon and Biodiversity Donation 
We are partnering with The Queensland Trust of Nature for SCBO Brisbane 2016.  For 
every paid registration we will donate $5 to The Queensland Trust for Nature to 
support reforestation and Cassowary conservation on their property Lot 66 in the Wet 
Tropics. 
 
The Queensland Trust of Nature (QTFN) works with private land owners to protect 
threatened ecosystems and species habitats, while ensuring the ongoing sustainable use and 
enjoyment of natural areas. One of QTFN’s current properties is Lot 66 which is significant 
biodiversity corridor containing 24.46 hectares of pristine rainforest in the Wet Tropics, 
allowing movement of wildlife between the Djiru National Park and the coast. QTFN is 
working on reforestation of this property to maintain and improve its biodiversity 

http://www.qtfn.org.au/
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values.  Mission beach is best known for the endangered Southern Cassowary (right). As few 
as 2000 cassowaries are estimated to remain in the wild across the World Heritage Wet 
Tropics and Cape York, with numbers declining rapidly in the last 40 years. Lot 66 also 
provides habitat for the vulnerable common mist frog Litoria rheocola and Australian 
lacelid Litoria dayi and the vulnerable tapping green eyed frog Litoria serrata. 
 
Donations provided through SCBO Brisbane 2016 will be used to maintain and improve 
the ecological condition of the area: 
$ 10 m can plant 1 square meter of cassowary food and habitat trees 
$ 20 can eradicate 10 square meters of weeds 
$ 30 allows for 1 patrol to trap and remove feral animals by a ranger 
 
For more information on Cassowary conservation and reforestation in Australia, please see 
Queensland Trust for Nature’s webpage. 
  

http://www.qtfn.org.au/properties/lot-66
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Registration Desk 
The registration desk will be open at 5:30pm on July 5th for those delegates wishing to pick 
up their registration pack prior to the welcome reception. The registration desk will open at 
8am during the conference (July 6-8). 
 
Presentation Loading 
Delegates are asked to load their presentations with the presentation loading team stationed at 
the registration desk the day prior to their presentation. We can only guarantee timely loading 
of presentations within the conference rooms for those delegates who have ensured that their 
presentations are loaded the day prior.  Note that presentations should be formatted for 
projector aspect ratio of 16:9.   
 
Presentation loading will be available at the registration desk during the following hours: 
July 5, 5:30-7:30PM 
July 6, 8:00AM-6:00PM 
July 7, 8:00AM-6:00PM 
July 8, 8:00AM-1:00PM 
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Social Events 
Welcome Reception, July 5th Plaza Auditorium Foyer, 6:00 - 7:30 PM 
Please join as at the Brisbane Convention & Exhibition Centre for our welcoming reception 
July 5, 2016 to meet your fellow conference attendees. 
18:00 Welcome to country and Ministerial opening of conference in the Auditorium 
18:30-19:30 Light refreshments will be served in the Foyer 
This event is included in your registration, however please indicate your intent to attend and 
book your ticket during registration.  Additional tickets are available for purchase during 
registration ($15). 
 
Public Forum: Northern Australia – the new development frontier?, July 
6th Plaza Auditorium, 6:00 - 7:00 PM 
Northern Australia has some of the world’s most extensive intact savannah woodlands and 
pristine river systems. This is an area encompassing the tropical regions of Queensland, 
Northern Territory and Western Australia. It is also an area of significant cultural values for 
indigenous communities, many relying on its ecosystem services. Australian governments of 
all persuasions have identified Northern Australia as part of our country’s future economic 
development. For example, the Liberal-National Government committed $500 million 
towards development of water infrastructure. Will we make the same mistakes we have in 
other parts of Australia and incur environmental and social costs? Or can we chart a 
sustainable development path? If so what would this look like? 
 
Please join our expert panel to discuss different sustainability scenarios for northern 
Australia. Moderated by Paul Barclay from ABC Radio National’s Big Ideas program. See 
the program for panelist details. 
 
SCB Oceania AGM, July 7th Plaza Auditorium, 6:00 – 7:00 PM 
SCB Oceania members are invited to attend the Annual General Meeting to discuss SCB 
Oceania business and enjoy socializing with other members. Light refreshments will be 
served at the end of the meeting.  
 
Conference Dinner, July 8th Boulevard Room and Northern Terrace, 6:30 – 
9:30 PM 
Please join us in the Boulevard Room and Northern Terrace at the Brisbane Convention & 
Exhibition Centre for our closing dinner. This will be an informal and fun way to end the 
conference. The views from the Northern Terrace can’t be beat!  Tickets can be purchased for 
$35. 
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Pre-Conference Workshops 
 
Short course: Foundations in Project Management, July 4-5 UQ Michie 
(09-211) 
Organiser: Philippa Walsh 
This short course will provide participants with the opportunity to attain foundation level 
skills in the new Project Management for Wildlife Conservation (PMWC) approach. The 
PMWC approach provides a start to finish, efficient, and results-focused framework for the 
planning, implementation, evaluation, and reporting of a conservation project of any type or 
size. The components are made up of Principles, Phases, Control processes, Administration 
processes, and Documents. For an organisation, the application of the approach is expected to 
increase the chances of a project achieving conservation impact, and help a project secure the 
required funds for carrying out activities. For an individual, the ability to apply the PMWC 
approach is expected to increase their chances of career progression and increase their 
individual contribution to achieving conservation impact.  
 
Short course: R programming for conservation scientists, July 4 UQ 
Goddard (08-217)  
Organiser: Chris Brown 
The R programming language is fast becoming the most powerful and flexible package for 
environmental data analysis. It is also total free and offers many powerful packages for data 
visualization. R offers many opportunities for analyzing data on the conservation of 
ecosystems and assisting with spatial planning. This short-course will be a hands-on session 
in R programming for conservation scientists. We will cover basic data input and analysis, 
with a focus on methods used by conservation scientists. In the first half, we will cover how 
to: (1) ‘wrangle’ your data into the correct format for R, (2) quickly check and correct, errors 
in data entry and (3) visualize your data. In the second half, we will focus on some common 
analysis methods used by conservation scientists. These may include ‘gap analysis’ of species 
not covered by protected areas, identifying cost-effective actions for conservation of species, 
visualizing protected area plans in Google Earth and basic spatial analysis to assist in priority 
actions for conservation. The presenter, Dr. Chris Brown will draw on his extensive 
experience in using R for the analysis of conservation problems to teach this short-course 
customized for conservation scientists. Chris has also designed taught other bespoke R short-
courses, including ‘An Introduction to R for Environmental Scientists’, ‘Spatial Analysis in R 
for ecologists’ and ‘Data wrangling in R for ecologists’.  
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Workshop: Developing IUCN Best-Practice Protected Area Guidelines for 
Conservation Accountancy, July 4 UQ Michie (09-222)  
Organiser: Gwen Iacona 
The costs of conservation interventions are a critical knowledge gap to improving the 
effectiveness and efficiency of conservation action. However, in many cases the necessary 
cost data are difficult to access and analyze. This workshop aims to develop an IUCN Best 
Practice Protected Area Guidelines for how managers can collect and report intervention cost 
data that meets best practice standards. It builds on an earlier workshop that identified a set of 
recommendations for how cost data reporting can be improved and created a collaborative 
network of relevant researchers and practitioners. In this workshop, we propose to take the 
recommendations from the previous workshop, which were relatively academic, and develop 
a set of best practice instructions which are relevant to on ground practitioners. During the 
workshop we will discuss and make key decisions about the draft text guidelines and test the 
suggested protocols with NGO data. The guidelines can be used by interested conservation 
agencies to design an accounting protocol that will enhance conservation decision making – 
both within the organization and across the field. In order to achieve this goal, we need to re-
convene the original workshop attendees with additional representatives from conservation 
organizations who can help generate a set of recommendations that is both useful and feasible 
to implement.  
 
Workshop: 4 Years of SeaSketch: Where we are, and where to next?, July 
4 UQ Goddard (08-388) 
Organisers: Carolyn Lundquist, William McClintock and Greig Funnell 
Marine spatial planning (MSP) is increasingly recognized as a key pathway to participatory 
and science-informed ocean policies. From initial data gathering, to zoning, to codifying 
plans into law, MSP benefits from the implementation of software and information 
technologies at every step. Our proposed workshop will focus on the implementation of 
SeaSketch (www.seasketch.org), a web-based decision-support tool (DST) for collaborative 
geodesign. SeaSketch allows resource managers to engage diverse audiences in the science of 
MPA’s by allowing them to design their own spatial plans, and then evaluate those plans 
based on science guidelines. This type of technology is critical to effective implementation of 
scientific knowledge in participatory policy process, and SeaSketch is at the cutting 
edge.   The process in which science is brought into policy decision making is just as 
important as the technology that supports that process. In this workshop we propose to 
discuss the implementation of SeaSketch in MSP in various contexts over the past four years, 
how new features have strengthened the tool over the past year, and what practitioners need 
from the tool to be most successful. This will include demonstrations of tool function, short 
presentations on implementation case studies, and structured discussion activities with 
participants. 
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Workshop: Protect biodiversity: not just area, July 4 UQ Michie (09-221) 
Organiser: Megan Barnes 
The Convention on Biological Diversity’s Aichi Target 11 mandates that 17% of terrestrial 
and 10% of marine environments be conserved in effectively and equitably managed, 
ecologically representative protected areas (PAs) by 2020 as a means of improving the status 
of biodiversity. However, area coverage is the only element of Target 11 that is on track, at 
least on land. The other arguably more important elements of the target appear to have been 
sidelined in the race to declare victory on achieving the % goal. Focusing on area coverage 
risks an array of perverse outcomes, inefficiencies and missed opportunities that compromise 
the broader CBD goals. It encourages the proliferation of large protected areas that are under 
little threat, and neglects areas where protection is most needed. If not considered in the 
context of other elements of Target 11, maximising the area under protection increases the 
financial and political cost of meeting the same biodiversity goals. With negotiations 
beginning in 2016 for the next tranche of the convention’s targets, new incentives are needed 
to move the emphasis towards the pivotal additional elements of Target 11. Without more 
emphasis on outcomes, and avoided loss, the protected area coverage target will be achieved 
but biodiversity will not benefit – and we will all lose. We therefore aim to gather a group of 
interested and talented individuals from an interdisciplinary background – political and social 
science, ecology, conservation science, and psychology, who can (a) work to quantify 
perverse outcomes of the area focus, and (b) identify and work to overcome key barriers to 
action as a step towards incentivising greater local reporting and ownership of on‐ground 
outcomes and national actions. 
 
Workshop: 6th National Workshop on Australian Animal Tracking and 
Monitoring, July 5 UQ Steele (03-329) 
Organiser: Andre Steckenreuter 
The proposed theme of AATAMS’ 6th national workshop is ‘Australian Animal Tracking and 
Monitoring ’ and would complement the congress’ scope of conservation challenges and to 
present new findings, initiatives, methods, tools and opportunities in conservation science and 
practice. The proposed workshop is aimed to bring together a wide range of acoustic 
telemetry users from academia, government and industry, from both Australia and abroad. 
This workshop will incorporate first-hand news and improvements in acoustic telemetry 
equipment, tuition regarding maintenance of acoustic telemetry equipment, information on 
data visualisation products, and a chance to discuss those. Vemco as a major manufacturer of 
acoustic telemetry equipment will display its latest products. Further, we will have 
information and training sessions regarding the national AATAMS Database 
(https://aatams.emii.org.au/aatams/) and the IMOS Ocean Portal (https://imos.aodn.org.au/). 
  

https://aatams.emii.org.au/aatams/
https://imos.aodn.org.au/
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Workshop: Large-scale multiple-use Marine Protected Areas = Exclusive 
Economic Zones? Could they?, July 5 UQ Goddard (08-388) 
Organiser: Sue Taie 
Lessons learnt and experience in going to scale in ocean area management in recent decades 
are largely from that of large-scale marine protected areas (MPAs). MPAs created or declared 
at more than > 100,000 sq km are increasingly found within the jurisdictions of many 
Oceania states from Hawaii in the north, to Kiribati in the central Pacific, and into the south 
in New Zealand. Yet seldom do such large scale efforts translate in science or action to 
adjacent areas of a states’ Exclusive Economic Zones (EEZs). The theme of the workshop is 
to discuss and examine how the learning in this relatively new genre of MPAs contributes to 
wider EEZ management and how this learning may apply more widely to the management of 
a nation’s ocean jurisdiction. Indeed the workshop will pose the   opportunity that in the case 
of large-scale multiple-use MPAs we in fact have a basis for integrated EEZ management 
within a ‘whole-domain’ approach. 
 
In 1979 the provisions of the United Nations Law of the Sea Convention (UNCLOS) gave 
rise to a new legal order for the seas and oceans. In particular UNCLOS provided for nations 
to claim Exclusive Economic Zones (EEZs) out to 200 nautical miles from baseline of 
land/archipelago. In doing so the provisions of UNCLOS were conscious “… that the 
problems of ocean space are closely interrelated and need to be considered as a whole”. 
Further UNCLOS recognized four key elements for this new legal order that would promote: 

• the peaceful uses of the seas and oceans, 
• the equitable and efficient utilization of their resources, 
• the conservation of their living resources, and the  
• study, protection and preservation of the marine environment. 

Fast forward more than 35 years and today EEZs are entrenched in the way of all ocean 
management and have been a key driver in the economic development of many nations, 
notably in the Pacific Islands region in the allocation and use of tuna resources. Utilization of 
resources contained within EEZs are under increasing pressure, be it fish or mineral 
resources. Yet more than three decades on have we realized the vision of UNCLOS as 
described above and as applied to EEZs the common basis of jurisdictional management? 
This workshop will examine the theory, practice, and scope new opportunities for how we 
manage our ocean domain within the full vision of UNCLOS.   The workshop will promote 
the concept of ‘whole-domain’ approach to management, building from lessons in large-scale 
MPAs, and scope the application of this EEZ based approach to today’s problems in the 
ocean space. 
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Workshop: Priority Threat Management for Nature Conservation, July 5 
Morning (9AM – 1PM) UQ Sir James Foots Building (47A-141) 
Organiser: Josie Carwardine 
This workshop will provide an overview, guidance and some practical experience in the 
methods involved with running a Priority Threat Management (PTM) approach for 
conserving nature. PTM is a flexible and adaptable approach for designing and 
appraising strategies to manage threats to species and ecosystem persistence. It brings 
together key experts and stakeholders in a region, to discuss, debate and formalise benefits, 
costs and feasibility of alternative strategies. It provides decision makers with an improved 
understanding of the likely outcomes of decisions and more cost-effective usage of limited 
resources. During the workshop we will provide (i) a summary of the PTM approach, its 
applicability, lessons learnt and a case study; (ii) demonstration of the key steps involved in 
the PTM process: objective-setting; stakeholder engagement; elicitation of information on 
strategy costs, benefits and feasibilities; comparing strategies by cost-effectiveness; 
optimizing strategy combinations under limited budgets; and communicating 
recommendations; (iii) practical experience with expert elicitation approaches; and (vi) 
discussion time. PTM is a participatory science approach which channels empirical and 
expert knowledge into a set of feasible strategies for conserving biodiversity in a region. It is 
applicable to any ecosystem, including across realms of land and sea. It has been successfully 
applied in 4 regions of Australia and is already influencing investment in conservation 
actions and the design of management plans. The PTM approach has the potential to 
strengthen knowledge-sharing, capacity and impetus for effective conservation outcomes 
across vast and diverse regions. 
 
Workshop: Essential conference skills: how to give a great speed talk, July 
5 Afternoon (1PM – 5PM) UQ Goddard (08-257) 
Organisers: Rebecca Weeks and Vanessa Adams 
Many conferences and symposia are moving away from traditional presentation sessions 
towards alternative mechanisms for presenting research, with short formats (e.g. speed talks, 
Three Minute Thesis, Pecha Kucha, Ignite, 20×20) becoming increasingly prominent. Given 
the random allocation of presentation formats at SCBO 2016, we anticipate that many 
presenters will be giving a speed talk for the first time. 
This half-day workshop will cover essential skills for giving scientific oral presentations in 
general, with an emphasis on tips and tricks for giving an effective and entertaining speed 
talk. Workshop attendees will have the opportunity to practice their presentation and receive 
feedback from their peers and workshop tutors. 
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Workshop: SCBO Chapters: broadening conservation at a grassroots level, 
July 5 Afternoon (1PM – 5PM) UQ Michie (09-221) 
Organiser: Monica Awasthy 
SCB Chapters in the Oceania region are relatively new, with the first chapter starting in 
Wellington in 2009, followed by Brisbane and Sydney. Each chapter has taken a very 
different approach to conservation engagement (mainly due to unique local and logistic 
conservation challenges) and are involved in a huge array of projects and activities across the 
region. This workshop will examine the unique approaches taken by SCB Oceania Chapters 
to local conservation and highlight how chapters work within the four themes of SCB 
Oceania: conservation science, conservation management, policy and education. It will 
provide a unique forum for chapters to showcase to each other their activities, successes and 
engagement within their communities. The workshop will be divided into three sections: (1) 
case studies linking to an SCB Oceania theme from each chapter, (2) developing a chapter-
lead capacity and engagement framework, and (3) chapter capacity building and future 
opportunities. Workshop participants will have the opportunity to present chapter summaries 
and showcase successful projects. Participants will then examine the relationship between the 
local community and conservation practitioners and researchers, and discuss how chapters 
can support and facilitate conservation solutions outside of traditional models. We will also 
discuss how chapter outreach improves leadership, organizational, communication skills, and 
the ability of scientists to apply their research to solve real-world problems. Participants will 
develop an Oceania Chapter Framework (or guide) detailing how chapters work and their role 
in broadening conservation engagement. Finally, the workshop will end with a brief 
discussion on capacity building for chapters. Topics will range from calls for advice on 
membership retention and leadership, detailing processes for policy briefs or fundraising, and 
more. Participants of the workshop should find this workshop useful in providing specific 
ideas for solutions to common problems, fostering a network of Oceania and global Chapter 
leaders, and inspiring people in new directions. 
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Post-Conference Field trips 
 
July 9: Full day trip to Lamington National Park (Binna Burra)  
Day long trip to the Binna Burra section of Lamington National Park, located approximately 
100km from Brisbane. Hike 14 km along the Dave’s Creek circuit and the side circuit 
Tullawallal. Along the guided walk you will experience five different ecosystems: warm 
subtropical rainforest, cool temperate rainforest including the northernmost location of the 
once widespread Antarctic Beech forest (Nothofagus moorei), most of the world’s warm 
temperature rainforest characterised by unique Coachwood trees (Ceratopetalum apetalum), 
Mallee forest, wet schlerophyll and montane heath. The walk will take you to a couple of 
stunning lookouts including Surprise rock and Numinbah Valley Lookout. 
Lamington National Park is part of the UNESCO World Heritage listed ‘Gondwana 
Rainforests of Australia’ originally listed in 1986 to cover rainforests in New South Wales, 
and extended in 1994 to include rainforests on the Queensland side of the border (called the 
Border Ranges). For more information on the Gondwana Rainforests 
see: http://www.environment.gov.au/heritage/places/world/gondwana/index.html. 

• Cost: $90 
• Bus from central meting point included 
• All day guided tour including tea and lunch. 

Please note, this walk is rated Class 4 (Australian Standards): 
• Distinct tracks with junctions sign-posted, rough track surfaces with some exposed 

roots and rocks. 
• Variable in width; muddy sections, steep grades and steps may be encountered. 
• May be extensively overgrown; hazards such as fallen trees and rockfalls likely to be 

present. 
• Caution needed at creek crossings, cliff edges and naturally occurring lookouts. 
• Moderate fitness level with previous experience and ankle-supporting footwear 

strongly recommended. 
 
July 9: Full day trip to Mt Glorious (Maiala Walk + Walkabout Creek 
Wildlife Centre) 
Day long trip with an easy walk through the subtropical rainforest of D’Aguilar National 
Park, which lies on the doorstep of Brisbane city (just a 15 minute drive to the start of the 
park), and a stop at a wildlife centre, Walk About Creek, to see native Australian wildlife 
including reptiles, amphibians, birds, fish, and mammals. The centre also features common 
wombats and platypus in the Gondwana platypus rock pool. Along the Maiala circuit walk, 
you will see stunning subtropical rainforest, and majestic Sydney blue gums (Eucalyotus 
saligna) that were once the dominant vegetation here but were logged from the area prior to 
the forest being declared National Park. 

• Cost: $90 
• Bus from central meting point included 
• All day guided tour including tea and lunch and entry into Walkabout Creek Wildlife 

Centre 
  

http://www.environment.gov.au/heritage/places/world/gondwana/index.html
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July 10: Oxley Common bird walk with Hugh Possingham 
Bird walk with Professor Hugh Possingham at Oxley Common preserve. Professor 
Possingham has been birding these fields and wetlands almost every week since 2002. It is 
common for him to point out more than 70 species of birds during the approximately three 
hour walk, as well as interesting plants and restoration actions on the site. The walk is along a 
well maintained trail and is flat and easy. Be sure to bring a hat, sunscreen and water. 

• Cost: $10 
• Morning tea included 
• Participants need to arrange their own transport to Oxley Common preserve 

 
 
  

https://www.google.com.au/maps/place/Oxley+Creek+Common/@-27.5396393,152.9910927,15.32z/data=%214m2%213m1%211s0x0:0xf02a35bd7225d60
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SCB Oceania Brisbane 2016 - Day 1 July 6, 2016 Overview 
 

8:30 – 9:30 AM Minister Welcome and Plenary, Stacy Jupiter 

 
Auditorium P6 P7 P8 P9 

OPEN 
SESSIONS 
9:30 – 11:00 AM  

Population 
dynamics 

Integrative/ 
interdisciplinary 
approaches to 
conservation: 
social, economic, 
ecology science 
interface 

Threatened 
species 
management and 
recovery 1 

Spatial ecology 
and conservation 

11:00-11:30 AM Morning Tea - Foyer 

 
Auditorium P6 P7 P8 P9 

SPEED 
SYMPOSIUMS 
11:30AM – 12:45 
PM 

New tools 
for 
ecosystem 
assessment, 
management 
and 
conservation 

Reptile 
conservation: 
challenges in 
assessment 
and 
application  

Understanding the 
human dimensions 
of environmental 
problems: 
connecting the dots 
through 
interdisciplinary 
research 

Social Network 
Analysis for 
Conservation: 
Challenges and 
Opportunities 

Conserving 
migratory and 
mobile species 
under threat: 
challenges, tools 
and thinking for 
solving this and 
other 
conservation 
conundrums 

12:45-2:15 PM Lunch served in Foyer 

 
Auditorium P6 P7 P8 P9 

LUNCH 
WORKSHOPS 
12:45-2:15 PM 
 

 

Successfully 
Getting Funds 
And Grants 
For 
Conservation 

Making effective 
connections 
between academia 
and conservation 
NGOs 

How and why to 
start an SCB 
Chapter 

What editors and 
reviewers are 
(not) expecting to 
find in your 
submission 

 
Auditorium P6 P7 P8 P9 

SYMPOSIA 
2:30-4:00 PM  

Re-imagining 
the 
Indigenous-
conservation 
alliance 

Conservation of 
free-flowing rivers 
– governance, 
communication, 
management and 
science 

Coastal 
conservation 
under climate 
change 

Continuous 
monitoring of 
invisible places: 
bioacoustics in 
marine and 
freshwater 
environments 

4:00 – 6:00 PM Poster session - Foyer 

6:00 – 7:00PM 
Public Forum with expert panel: Northern Australia – the new development frontier?  - 
Auditorium 
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Opening Plenary, Plaza Auditorium: July 6, 2016 8:30 AM 
 

Welcome from Minister Miles 8:30 AM 
Minister Miles 
 

Plenary, Stacy Jupiter 8:45 AM 
 
Culture, kastom and conservation in Melanesia: what happens when worldviews 
collide? 
Stacy Jupiter Wildlife Conservation Society 
 
Melanesia, which includes Papua New Guinea, Solomon Islands, Vanuatu, New Caledonia 
and Fiji, is one of the most biologically and culturally diverse regions on earth, yet its species 
and ecosystems are fundamentally threatened by rapidly growing and modernizing 
populations that drive increased demands for natural resource extraction. Despite good 
intentions, many conservation projects in Melanesia have not succeeded, largely due to a 
failure on the part of researchers and practitioners to understand underlying differences 
between western and indigenous worldviews and issues surrounding land and marine tenure 
arrangements. Learning from these failures is critical in order to improve odds for future 
project effectiveness and sustainability. Here I present lessons from attempts across 
Melanesia at establishing protected areas, conservation agreements, ecotourism initiatives 
and research-action arenas that showcase challenges and conflicts when worldviews collide 
and opportunities that arise when mutual expectations are clarified early on during planning 
processes. Factors that contribute to more successful outcomes include: respecting 
international protocols for free, prior and informed consent; co-creating research and 
management agendas with local communities; clearly articulating realistic expected benefits; 
and establishing locally-perceived equitable benefits sharing mechanisms.  
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Open Sessions, July 6, 2016 9:30 – 11:00 AM 

Population dynamics, P6 
 
9:30 AM: Autecology of a new species of endangered carnivorous marsupial, 
Antechinus arktos and its relationship with a sympatric congener, Antechinus stuartii 
Emma Gray, Andrew Baker 
Presenting author: Emma Gray, Queensland University of Technology 
 
This paper presents the first ecological assessment of the newly discovered and endangered 
dasyurid marsupial, the Black-tailed Antechinus, A. arktos, based on a two-year mark-
recapture study of two proximate sites within Springbrook National Park, south-east 
Queensland Australia. We also present comparative ecological data from a sympatric 
congener, A. stuartii. In total, 103 A. arktos (49 male; 54 female) and 2,125 A. stuartii (1,229 
male; 896 female) captures were made over 16,630 trap nights at the two sites. Overall trap 
success for A. arktos was low (0.6%), with A. stuartii much more commonly caught (12.8%). 
The occurrence and synchrony of reproductive events observed in A. arktos closely paralleled 
the suicidal reproductive strategy exhibited by A. stuartii, in line with all congeners studied to 
date. A. arktos at Springbrook mate during mid-September, with birth of up to 6 young 
occurring during mid-October. Interestingly, in 2015, A. arktos ovulated 10-19 days later 
than A. stuartii at one site, but almost simultaneously (1-9 days later) at the other, just three 
kilometres away. The low abundance and fecundity, together with a limited and apparently 
retracting distribution suggest A. arktos is under threat of climate induced extinction in the 
coming decades. Data from the present study will be key in our nomination to list A. arktos 
federally, with the hope of securing this species into the future. 
 
9:40 AM: Trace elemental fingerprinting techniques to infer population connectivity of 
the estuarine bivalve A. stutchburyi over small scales 
Craig Norrie, Brendon Dunphy, Carolyn Lundquist 
Presenting author: Craig Norrie, University of Auckland - Institute of Marine Science 
 
Population connectivity occupies a central role in population dynamics and can have 
important applications in a number of management and conservation scenarios. The life 
history of many marine species consists of a pelagic larval phase which is capable of being 
transported large distances. Quantifying this dispersal is difficult due to the small size and 
high mortality of larvae. Trace elemental fingerprinting takes advantage of variations in the 
uptake of elements into shell deposited in different water masses to determine the natal 
location of settlers. This technique is usually used over large coastal scales or to infer 
dispersal between estuaries. This study used inductively coupled plasma mass spectrometry 
based elemental fingerprinting to infer the dispersal of the bivalve A. stutchburyi over small 
intra and inter-estuary scales. It was found that strong differences in the trace elemental 
chemistry of shells existed with shells correctly assigned to their collection location with 99% 
accuracy which is unprecedented over these scales. The strong spatial differences allowed the 
natal location of individuals to be inferred using the trace elemental composition of early life 
history stages. There was deemed to be a high degree of connectivity between the sites 
sampled within and between estuaries. The results implied that management of A. stutchburyi 
populations should occur at a regional scale to ensure the population is adequately protected 
from disturbances. 
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9:50 AM: Quantifying bird extinction risks due to chemical exposure 
Jelle Peter Hilbers, R.P.J. Hoondert, A.M. Schipper, M.A.J. Huijbregts 
Presenting author: Jelle Peter Hilbers, Department of Environmental Science, Institute for 
Wetland and Water Research, Faculty of Science, Radboud University Nijmegen, P.O. Box 
9010, NL-6500 GL, Nijmegen, The Netherlands 
 
Environmental pollution is a main driver of biodiversity loss, but, to date, the effects of 
chemical exposure on species extinction risks have only been quantified for a few test species 
using lab data. As an alternative, field monitoring data could be used, but this requires an 
appropriate way to correct for the confounding influences of other environmental factors on 
the organism's response. The main objective of this study was to develop and apply a novel 
framework to quantify the effects of toxicant exposure on extinction risks of individual 
species. The framework integrates process-based population viability modelling with species-
specific field-based exposure-response curves that relate demographic rates to toxicant 
exposure levels using a quantile regression approach. We applied the method by first deriving 
exposure-response curves to describe the impact of two important toxicants (DDE and PCBs) 
on reproduction success of four bird species. We then used the response curves to quantify 
(1) the probability of extinction, (2) mean time to extinction and (3) critical patch size, as 
indicators of extinction risk, in relation to increasing toxicant concentrations. The results 
show that the toxicants significantly increased extinction risks of all species when 
concentrations exceeded certain species- and compound-specific thresholds. In the future, our 
method can be applied to better assess animal extinction vulnerability in response to changing 
environmental contamination. 
 
10:00 AM: Winter – Not Spring - Climate Drives Annual Adult Survival in Common 
Passerines: a Country-Wide, Multi-Species Modeling Exercise. 
Ghislain Manon, Bonnet Timothée, Gimenez Olivier, Dehorter Olivier, Henry Pierre-Yves 
Presenting author: Ghislain Manon, UMR 7204 & UMR 7179 CNRS MNHN UPMC, Centre 
de Recherches par le Baguage des Populations d'Oiseaux, Muséum National d'Histoire 
Naturelle (Paris, France) 
 
Climatic fluctuations affect the demography of animal populations, generating changes in 
population size, phenology, distribution and community assemblages. However, very few 
studies have identified the underlying demographic processes. For short-lived species, like 
passerine birds, are these changes generated by changes in adult survival or in fecundity and 
recruitment? Our study is one of the rare tests for an effect of climatic conditions (spring and 
winter) on annual, local adult survival at very large spatial (a country, 252 sites), temporal 
(25 years) and biological (25 species) scales. The Constant Effort Site ringing scheme has 
allowed the collection of capture - mark - recapture data for 100 000 adult individuals since 
1989, over metropolitan France, thus documenting annual, local survival rates of the most 
common passerine birds. We specifically developed a set of multi-year, multi-species, multi-
site Bayesian models describing variations in local survival and recapture probabilities. This 
method allows for a statistically powerful hierarchical assessment (global versus species-
specific) of the effects of climate variables on survival. A major part (74% )of between-year 
variations in survival rate was common to all species whereas only 26% of temporal variation 
was species-specific. Although changing spring climate is commonly invoked as a cause of 
population size fluctuations, spring climatic anomalies (mean precipitation or temperature for 
March-August) do not impact adult survival: only 1% of between-year variation of species 
survival is explained by spring climatic anomalies. However, for sedentary birds winter 
climatic anomalies (North Atlantic Oscillation) had a significant, quadratic effect on adult 
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survival, birds surviving less during intermediate years than during more extreme years. For 
migratory birds, we do not detect an effect of winter climatic anomalies (Sahel Rainfall). We 
will analyze the life history traits (migration, habitat, thermal range) that could explain a 
different sensitivity of species to winter climate anomalies. Overall, we conclude that changes 
in population sizes for passerine birds are unlikely to be the consequences of climate-driven 
mortality (or emigration) in spring but could be induced by other demographic parameters, 
like fecundity. 
 
10:10 AM: Genetic backburning to halt invasions 
Ben Phillips 
Presenting author: Ben Phillips, School of BioSciences, University of Melbourne 
 
The impact of an invasive species depends upon the extent of area across which it ultimately 
spreads.  A powerful strategy for limiting impact, then, is to limit spread, and this can most 
easily be achieved by managing or reinforcing natural barriers to spread.  Here I show how 
rapid evolution during spread can both help and hinder the use of natural spread barriers. 
Rapid evolutionary increases in dispersal can render permeable an otherwise effective barrier.  
On the other hand, once the barrier is reached, and if it holds, resultant evolutionary decreases 
in dispersal rapidly make the barrier more effective.  Finally, I sketch a strategy -- the genetic 
backburn -- in which low-dispersal individuals from the range core are translocated to the 
nearside of the barrier ahead of the oncoming invasion.  Under the right conditions, the 
genetic backburn --- by preventing invasion-front genotypes reaching the barrier, and 
hastening the evolutionary decrease in dispersal --- makes barriers substantially more 
effective 
 
10:20 AM: Ecological communities are more robust to cascading extinctions than 
believed 
Michaela Plein, Christopher M. Baker, Peter A. Vesk, Bridget Johnson, Melinda L. Moir, 
Michael A. McCarthy, María Alejandra Maglianesi, Matthias Schleuning, and Michael Bode 
Presenting author: Michaela Plein, ARC Centre for Excellence in Environmental Decisions, 
School of Botany, University of Melbourne, Parkville, VIC 3010, Australia 
 
Studies on empirical and theoretical interaction networks describe fragile species 
communities, prone to secondary extinctions and cascades when key species are lost. But 
studies on empirical interaction networks ignore imperfect sampling and its influence on 
predictions. Here, we investigate how imperfect detection of links influences the structure, 
dynamics and predictions about secondary extinctions of mutualistic communities (plants and 
pollinator or frugivores). We correct observed networks for imperfect sampling with a 
hierarchical regression model parameterise generalised Lotka-Volterra models with observed 
and corrected interaction frequencies. We then simulate stable community dynamics for both 
networks and iteratively remove plant species at random, until the last plant is gone. We find 
that corrected networks show increased connectance with diffusely distributed links. This 
causes links to be more redundant and increases network robustness to plant species 
extinctions. We show that correcting observed interaction networks for imperfect detection 
could dramatically alter the structure of interaction networks, and predictions about 
secondary extinctions. Instead of an ecosystem with few very important species, communities 
are comprised of species of approximately similar importance - prioritising single attributes 
for conserving whole networks is therefore ill-advised and much less information is needed 
before efficient, prioritised actions can take place. 
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10:30 AM: Use of citizen monitoring program in islands to detect species and 
community responses of global changes 
Isabelle Le Viol, Emilie Baby , Christian Kerbiriou 
Presenting author: Isabelle Le Viol, 1.  Center of Ecology and Sciences of Conservation 
(CESCO), UMR7204-MNHN-CNRS-UPMC, Museum National d'Histoire Naturelle, Paris, 
France. 2. Société Calédonienne d'Ornithologie (SCO), Nouméa, Nouvelle-Calédonie 
 
Facing global changes, indicators of biodiversity states and trends are crucially needed. That 
raises the issues of data availability and the relevance of indicators used. Interestingly, citizen 
monitoring programs allow to collect large-scale datasets useful to reveal patterns of species 
distribution and to assess biodiversity trends and responses to environmental changes. Such 
citizen science programs begin to be developed in islands of Oceania such as the program on 
terrestrial breeding birds (n=43) in Nouvelle Calédonie. Here we present species and 
community trends and responses to ongoing anthropogenic changes in such island obtained 
from a citizen program (STOT) developed since 2008 years by a Nature conservation NGO 
(SCO). In addition to assess species trends, we showed that endemic species, forest 
specialists decreased and that generalists and introduced species were favored by the 
urbanization and fragmentation processes. These changes in species abundance result in a 
significant decrease in the average specialization of community, which testifies an ongoing 
functional biotic homogenization process. Using this example of results, we highlight the 
possibilities offered by such programs to detect biodiversity patterns and to better understand 
the underlying mechanisms of responses of species facing global changes. 
 
10:40 AM: Scientific Analysis and Modelling Informs Adaptive Management Decision 
Making in the Reintroduction of Tasmanian Devils to the Forestier Peninsula. 
Stewart Huxtable, Samantha Fox, David Pemberton, Howel Williams 
Presenting author: Stewart Huxtable, Save the Tasmanian Devil Program, Department of 
Primary Industries, Parks, Water and Environment (TAS). 
 
The Tasmanian devil (Sarcophilus harrisii) population on the Forestier Peninsula, south east 
Tasmania, is partially isolated from other populations providing opportunities for 
management as a distinct population. The lethal and contagious cancer Devil Facial Tumour 
Disease (DFTD) was detected there in 2004, preventing immediately securing it as a DFTD-
free population. Previously published analyses and modelling indicated that the removal of 
DFTD-infected devils between 2005 and 2010 merely reduced DFTD-induced population 
decline, and DFTD-removals ceased in late 2010. In 2012 we attempted to trap and remove 
all devils and subsequently reintroduce DFTD-free devils to the Forestier. A Bayesian catch-
effort model, developed to analyse monitoring data from 2012 to 2015, estimated that the 
probability of devils persisting was P=0.0033, indicating that removal in 2012 was 
successful. In November 2015 thirty-nine DFTD-free Tasmanian devils were reintroduced to 
the Forestier Peninsula and are being managed as part of the insurance meta-population by 
the species coordinator, Zoo and Aquarium Association, using a Vortex population model. 
While incorporation of scientific analysis and modelling is a cornerstone of the management 
of devils on the Forestier Peninsula, it is part of an adaptive management framework for 
decision making based on appropriate review points, exit strategies and risk analysis 
incorporating social, political, economic and operational opportunities. 
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10:50 AM: Lizard conservation in New Zealand mainland sanctuaries 
Nicola J. Nelson, Richard L. Romijn, Terra Dumont, James T. Reardon, Joanne M. Monks, 
Rodney A. Hitchmough, Raewyn Empson, and James V. Briskie 
Presenting author: Nicola Nelson, Victoria University of Wellington 
 
Mainland sanctuaries, where introduced mammalian predators are controlled or excluded, 
have the potential to improve the conservation status of New Zealand lizards. This is due to 
the reliance of a large number of species on habitats otherwise unavailable on offshore 
islands. However, despite considerable predator control efforts, lizard populations are still in 
decline, even in some mainland sanctuaries. The main cause of this failure appears to be that 
predator control is hard to sustain, and largely targeted at protecting bird populations, which 
require lower levels of predator suppression than lizard populations. Even fenced, mainland, 
predator-exclusion sites are prone to reinvasions, particularly of mice, which are difficult to 
exclude at the outset. Episodic irruptions of mice within fenced sanctuaries, and other 
mammalian predator species in unfenced sanctuaries, can quickly decrease lizard numbers. 
Small lizard populations are particularly vulnerable. We discuss two case studies to illustrate 
population dynamics, and limitations to understanding mechanisms underlying patterns of 
population declines in New Zealand skinks: ornate skinks (Oligosoma ornatum) in a fenced 
mainland site, and speckled skinks (O. infrapunctatum) in an unfenced mainland site. We also 
speculate about the effects on lizards of native and non-native birds, and introduced social 
insects, including wasps and ants. Understanding biological interactions and obtaining more 
species- and situation-specific data for lizards will provide information on limits to recovery, 
detection timeframes after management actions, risks and benefits of habitat enhancements, 
and density targets for introduced species where total eradication is impractical. 
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Integrative/interdisciplinary approaches to conservation: social, economic, 
ecology science interface, P7 
 
9:30 AM: Meeting global conservation targets: create new protected areas or manage 
existing ones? 
Vanessa M Adams, Hugh P Possingham 
Presenting author: Vanessa Adams, School of Biological Sciences, University of Queensland, 
Brisbane QLD 4072 Australia 
 
Protected areas are a central mechanism for conserving global biodiversity.  However, there 
is debate around the extent to which protected areas contribute to the conservation of 
biodiversity solely through their establishment, highlighting the importance of active 
management within protected areas.  Given limited conservation funds and shortfalls in 
funding for basic protected area management needs, a critical question is whether 
conservation funds are best spent on purchasing land for further expansion of the protected 
area system or managing existing established protected areas to an acceptable standard.   We 
use a dynamic habitat model to integrate these two actions. In contrast to current conservation 
spending which is focused on protected area expansions, it can be optimal to manage the 
existing protected areas prior to purchasing new reserves.  The relative priority of protected 
area expansion and management is influenced by the relative costs and rates of degradation 
associated with habitat clearing (addressed by protection) and other threats such as animal 
poaching (addressed by management).  We develop an easy to interpret heuristic that 
integrates these factors and can be applied to the range of biodiversity threats faced by 
protected areas. Lastly we present an example of its application. 
 
9:40 AM: The application of conservation behaviour to conservation practices: A case 
study on the effects of captivity on behaviour in a model species. 
Stephanie K. Courtney Jones, Adam J. Munn, Phillip G. Byrne 
Presenting author: Stephanie Courtney Jones, Centre for Sustainable Ecosystem Solutions, 
School of Biological Sciences, University of Wollongong 
 
Captive breeding programmes may counter extinction, but have difficulty successfully 
releasing animals.  This may be caused by the behaviour of captive-reared animals being 
vastly different from wild animals. Whilst the effects of captivity on behaviour are widely 
reported, few studies incorporate conservation behaviour theory into practice. In this study, 
we tested whether the behavioural types displayed in a novel environment differ between 
captive-reared and wild-caught animals using house mice (Mus musculus) as a model 
species. We also tested whether these behavioural types were subject to transgenerational 
effects, and whether there were sex differences in behaviour. Using an Open Field test to 
simulate a novel environment, captive-reared mice were found to exhibit a bolder and more 
active behavioural type compared with their wild-caught counterparts. Between captive 
generations, there was minimal evidence for transgenerational effects of captivity on 
behaviour. Further, the responses of individuals to captivity differed depending on sex, males 
and females exhibiting only five behavioural traits in common. These findings suggest that 
behavioural changes in captivity differ depending on sex, and that behavioural traits may be 
consistent across generations. This knowledge demonstrates that the incorporation of 
conservation behaviour methods and theory may be critical for improving captive breeding 
and reintroduction programmes. 
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9:50 AM: Connecting To Nature In Urban Green Space: Benefits Perceived By Green 
Space Users In Perth, Western Australia 
Dawn Dickinson, Richard J. Hobbs, Leonie E. Valentine, Susan A. Moore 
Presenting author: Dawn Dickinson, The University of Western Australia 
 
Urban green spaces like parks, ovals and bush reserves are important for biodiversity 
conservation. They also serve a critical social-ecological function as they are among the few 
areas where city dwellers can connect with nature. Less tangible benefits, commonly referred 
to as 'Cultural Ecosystem Services' (CES), contribute to human wellbeing derived from 
natural areas. Exactly what these benefits are and how they operate remain poorly understood 
however, due to ongoing challenges with definition and measurement. This study used semi-
structured interviews to establish how green space users in the City of Stirling, a local 
government area of Perth, connect with nature, and the role of CES. We found that 
individuals perceive many different benefits from urban green space, articulating these 
benefits in diverse ways. CES identified by interviewees included educational and 
recreational benefits, aesthetic experience and sense of place. Slightly different emphases 
were placed on certain CES by a subset of local bushcare group members, suggesting that 
'stewardship' activities may also have an effect on CES. Overall, spatial and temporal factors, 
and social as well as ecological factors appear to influence CES in an urban green space 
context. This has implications for CES definition and measurement, and urban green space 
management. 
 
10:00 AM: Trade-offs between resilience and profit: natural resource management on 
private land 
Hayley S Clements, Graeme S Cumming 
Presenting author: Hayley Clements, University of Cape Town 
 
Command and control' refers to a management strategy whereby the natural variability in a 
desired ecosystem good or process is reduced, in an attempt to increase its reliability and 
productivity. For example, large mammals in a conservation area may be maintained at a 
constant stocking rate to ensure reliable tourist sightings and/or game sales. Natural 
variability is, however, important for maintaining ecosystem resilience, by buffering the 
system from unexpected disturbance. Large herbivores maintained at a constant stocking rate, 
for example, can damage vegetation in times of drought. This trade-off between short-term 
productivity and long-term resilience may present a conflict of interest for self-funded 
conservation areas, including Private Land Conservation Areas (PLCAs) which are 
recognized as an imperative component of conservation efforts globally. Managers of 70 
PLCAs in South Africa were asked to state how frequently they undertook various actions 
that regulate natural ecosystem fluctuations, for example vegetation cutting to enhance 
growth, game introductions and water provision to regulate stocking rates. The more 
frequently these management actions were taken, the higher the revenues generated from 
ecotourism and game sales. Natural resource managers can therefore slip into management 
strategies that jeopardize the resilience of the system long-term, despite conservation 
objectives, when short-term economic viability is an important consideration. 
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10:10 AM: Evidence for the impacts and outcomes of systematic conservation planning 
around the globe - a systematic map 
Emma McIntosh, Madeleine McKinnon, Richard Grenyer 
Presenting author: Emma McIntosh, Doctoral Student at the School of Geography and the 
Environment, University of Oxford 
 
Evaluating the effectiveness of conservation interventions is often hampered by a shortage of 
high quality impact evaluation case studies from which to extract trends. This is the case with 
systematic conservation planning, an approach used to maximise biodiversity conservation 
objectives whilst assessing trade-offs against other outcomes such as economic efficiency and 
social cost. Although thousands of conservation plans have been developed around the globe 
using systematic methodologies, our meta-analysis reveals few plans have been evaluated 
post-implementation, and even fewer have reported quantified outcomes. We compiled a 
systematic map (a form of structured database) following a comprehensive search using the 
Environmental Evidence guidelines. This involved a review of publication databases, search 
engines, organisational websites, and targeted searches involving conservation planning 
practitioners. Standardised information was extracted about the objectives and characteristics 
of each conservation plan, the evaluation study design, reported impacts and outcomes and 
context of the evaluation. The resultant database is the most thorough international repository 
of evaluations of conservation plans available, and will be made open access to encourage 
knowledge sharing. Due to the complexity of conservation planning exercises, impacts and 
outcomes relating to biological capital were reported alongside those relating to social, 
human, financial and institutional capital. 
 
10:20 AM: Supporting the landholders of private protected areas 
Julie E. Groce, Carly Cook 
Presenting author: Julie Groce, Monash University 
 
Protection and management of private lands can be integral to effective broad-scale 
biodiversity conservation. Numerous initiatives have been developed worldwide to encourage 
landholder participation in conservation. While some private land conservation initiatives, 
such as conservation covenants, require permanent commitments and on-going management 
by landholders, little information exists about how these commitments are maintained long-
term and translated into on-the-ground action. We sought to fill this gap by learning about the 
social aspects of Australian landholders with conservation covenants. Focusing on social 
dimensions has become a useful approach for understanding the effectiveness of natural 
resource management within communities and across multiple stakeholder groups, and it can 
provide similar insights for private protected areas. Through interviews and questionnaires, 
we learned about the motivations and information networks of landholders, and related those 
networks to the landholders' management strategies. The results of this study add to our 
knowledge of the ways in which social connections can support landowner management 
actions and, thus, the conservation of ecological resources on covenanted properties. 
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10:30 AM: Urban Residents’ Relationship with Nature Helps Explain their Pro-
environmental Behaviour in Wellington City, New Zealand 
Julie Whitburn, Wayne L. Linklater, Taciano L. Milfont 
Presenting author: Julie Whitburn, Victoria University of Wellington, New Zealand 
 
Pro-environmental behaviour may be dependent on a relationship with nature. Highly 
modified urban environments provide fewer opportunities for people to interact with nature 
but are where most people live. We tested whether engagement with urban nature supported 
residents’ pro-environmental behaviour and which socio-psychological constructs 
(neighbourhood satisfaction, psychological restoration, connection with nature, and 
environmental attitude) mediated the relationship between them. Engagement with nature 
was specified by the amount of vegetation cover in urban neighbourhoods and participation 
in a community-planting scheme.  We conducted a postal survey during October 2012 of 
1200 households in 20 neighbourhoods of Wellington City, New Zealand. There was a 36% 
return rate. A priori mediation models were specified to test the effect of engagement with 
nature on residents’ pro-environmental behaviour via the mediators. Structural Equation 
Modelling followed by Information Theoretic model selection and inference using Akaike 
Information Criterion identified the leading influences and tested the hypotheses for pro-
environmental behaviour. Involvement in the planting scheme and the level of neighbourhood 
vegetation positively predicted pro-environmental behaviour, explaining 45% of the variance 
in pro-environmental behaviour. Connection with nature, psychological restoration and 
environmental attitude were the significant mediators. Residents’ connection with nature had 
the strongest positive influence on pro-environmental behaviour. Respondents’ socio-
demographic variables did not improve the leading models. Our study demonstrates the 
importance of urban residents’ relationship with nature to their pro-environmental behaviour 
and identifies mediators that facilitate this relationship. These findings may be useful for 
agencies aiming to encourage public participation in environmental initiatives. 
 
10:40 AM: Including human behaviour changes the predicted efficiency of market 
based conservation instruments 
Sarah Bekessy, Fiona Fidler, Dhiredra Singh, Sayed Iftekar, Sewwandi Perrera, Lin Padgham 
Presenting author: Sarah Bekessy, RMIT University 
 
Market based instruments (MBI) are fast becoming the policy instrument of choice for 
biodiversity management in many parts of the world. MBI policies are typically designed on 
the assumption that landholders are homogenous, rational optimisers who will not interact or 
collude. However, there is an abundance of evidence from behavioural economics that people 
do not adhere to those assumptions when making decisions . Motivational crowding out 
(whereby the intrinsic motivation of landholders to engage with conservation may be 
negatively impacted by monetary reward) is one example of perverse outcome of payments 
for ecosystem services. Here we combine a bioeconomic model of conservation auctions with 
a cognitive model of human behaviour to explore the potential impact of motivational 
crowding out on the predicted cost-effectiveness of this MBI. We find that both the raw 
efficiency of the auction and the longer-term 'conservation ethic' of the social landscape are 
eroded when the influence of motivational crowding out are included. Our study highlights 
the need for (1) inclusion of social dynamics in the design of MBI policies, (2) further 
development of integrated socio-ecological models that can explore the impact of different 
MBI strategies, and (3) targeted social science research into factors that potentially impact on 
the efficiency of MBIs. 
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10:50 AM: Linking environmental-economic accounting with spatial planning 
Hedley Grantham 
Presenting author: Hedley Grantham, Conservation International 
 
National accounting provides a structured and standardised way to organise information. We 
developed several different ecosystem accounts guided by the UN System of Environmental 
and Economic Accounts (SEEA) for San Martin Peru. Conservation International 
implemented this in partnership with the Government of Peru and many others. The SEEA 
framework was specifically designed to measure statistics on the relationships between 
ecosystems and the economy, and also allows a long term monitoring of the status and health 
of ecosystems, tracking stocks of ecosystems, their condition, biodiversity values, and flows 
of ecosystem service benefits. Using the information within the pilot ecosystem accounts, 
along with supplementary data on, for example, deforestation risk, we developed an 
'ecosystem benefits index' and an analytical framework to prioritize areas based on multiple 
biodiversity and ecosystem services values. Working with the government, we applied 
several spatial prioritization analyses to support the design of the expansion of the protected 
area network to meet policy goals. This project demonstrates the links between 
environmental-economic accounting and spatial planning. 
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9:30 AM: The disappearing koalas of the Pilliga forests 
Dan Lunney 
Presenting author: Dan Lunney, Office of Environment and Heritage, NSW and University of 
Sydney 
 
The iconic Pilliga forests of north-western NSW were hailed in the 1990s as carrying the 
biggest population of koalas in NSW. It was anecdotally thought by independent sources to 
have drastically declined to rarity, seemingly from the recent drought and the fire of 2006. 
This matter will gain an even higher profile as coal-seam gas extraction expands in these 
forests. This project draws on past and repeat surveys to locate any refuge koala populations, 
refuges are described, and we survey surroundings lands.  
Between the 1990s and 2013, koalas disappeared from 80% of the 210 survey sites at which 
they were initially recorded. At 49 sites in which koala activity (number of trees with koala 
scats) was recorded in both survey periods, average activity declined from 0.36 in the 1990s 
to 0.05 in 2013. 
Analysis of the spatial pattern of decline in relation to a suite of 19 environmental variables 
showed that sites where koalas persisted can be characterised as relatively hot and dry with a 
high likelihood of fire. However, these sites also have not been burnt recently.  They are 
positioned close to waterways and the soils are deep with a high water holding capacity. 
 
9:40 AM: Are we too late to halt the anticipated critical decline of hawksbill turtles by 
2020? 
Ian Bell, Christine Hof, Kirstin Dobbs, Colin Limpus, Tomo Eguchi 
Presenting author: Ian Bell, James Cook University 
 
The conservation status of hawksbill turtles, Eretmochelys imbricata, a migratory species, is 
considered “Critically Endangered” internationally and “Vulnerable to extinction” under 
Australian legislation. They are however, one of the most poorly studied marine turtle species 
globally. Milman Island supports one of the largest nesting cohorts of E. imbricata within 
Western Pacific Ocean.  Initial data from a 20 y nesting study on Milman Island shows a 3-
4% annual decline and will reach a total population reduction of > 90% by 2020. We present 
information from modelling a 20 y capture-mark-recapture dataset from Milman Island to 
corroborate this downward trajectory. This Torres Strait-northern Great Barrier Reef and 
North East Arnhem Land genetic stock is faced with multiple, severe threats both within and 
outside of Australia despite international protection. Part of the NE Australian nesting occurs 
within National Park and internesting habitat within no-take marine protected areas within the 
Great Barrier Reef World Heritage Area.  Studies show that Australian nesting E. imbricata 
forage in Melanesia. Loss of foraging habitat and active, unsustainable harvest levels of eggs 
for local food and turtles to supply the tortoiseshell trade are likely to be the major threat to 
this stock’s survival, driving the population to critically low levels. Immediate actions to try 
and halt the decline of this species in the Indian and Western Pacific region should include 
enforcement of existing conservation legislation, implementation of international agreements 
and education and awareness programs to arrest demand. 
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9:50 AM: Long-term, multi-jurisdictional collaboration is enabling Eastern Bristlebird 
recovery in northern NSW and south-east Queensland 
Dr David Stewart, Dr Lynn Baker, Stephen King, Michael Pyne, David Charley, Sheena 
Gillman, Zoe Stone, Liz Gould 
Presenting author: Liz Gould, SEQ Catchments 
 
The genetically distinct, northern population of Eastern Bristlebird is critically endangered 
and until recently was considered on the brink of extinction. Only 42 of these ground-
dwelling birds are estimated to occur in the wilds of the Border Ranges region of northern 
New South Wales and south-east Queensland. Whilst the situation is still extremely dire, 
cross-border collaborations between state agencies, non-government organisations and 
private landholders seem to be turning the situation around. A captive breeding program has 
been reinstated, habitat research is underway, a detector dog is discovering birds, nests and 
young, and public and private land managers are actively restoring habitat. These initiatives 
are the outcomes of ongoing, long-term formal and informal collaboration - the northern 
working groups of the Eastern Bristlebird Recovery Team - which has survived an unreliable 
and unpredictable funding and policy environment, and taken advantage of every opportunity 
available. But is this enough to sustain long-term conservation? Population recovery requires 
more birds in the captive breeding program, additional wild breeding pairs need to be found, 
suitable habitat needs to be available for wild birds and future releases, and critical to all of 
this is monitoring and research to measure recovery and improve understanding of Eastern 
Bristlebird ecology. 
 
10:00 AM: Evaluating and improving the reintroduction success of captive-bred 
helmeted honeyeaters 
Michael Magrath, Bruce Quinn, Tom Rowell, Peter Menkhorst, Dan Harley, Karina 
Cartwright, Bronwyn McCulloch 
Presenting author: Michael Magrath, Wildlife Conservation and Science, Zoos Victoria 
 
Reintroduction of captive-bred animals is a key component of many threatened species 
recovery programs. However, a common concern for these programs is that individuals bred 
in captivity may perform poorly when released to the wild. Here we evaluate the survival and 
breeding success of over 250 helmeted honeyeaters (Lichenostomus melanops cassidix) 
released over a 25-year period. This critically endangered bird has an extremely restricted 
distribution to the east of Melbourne, and a wild population that has been growing in recent 
years but still numbers fewer than 150. We found that post-release survival of captive-bred 
birds varied between release sites and was affected by time of year and age of bird, but not 
sex of bird or release cohort size. Released birds have contributed demonstrably to the 
persistence of the wild population, but high post-release mortality, due primarily to predation, 
has limited the effectiveness of this recovery action. Consequently, pre-release predator 
awareness training has been undertaken for the past three years and preliminary results 
suggest it has been successful. This pre-release training could significantly enhance the 
breeding program's contribution to the overall recovery effort. 
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10:10 AM: Inbreeding Reduces Sperm Quality in the Endangered Parrot, the Kakapo 
Strigops habroptilus 
Bruce C. Robertson, Kaitlyn L. White, Daryl K Eason , Ian G. Jamieson 
Presenting author: Bruce Robertson, Department of Zoology, University of Otago, PO Box 
56, Dunedin, 9054, New Zealand 
 
The increase in genome-wide homozygosity associated with inbreeding can show detrimental 
effects on survival and reproductive success. The extent to which inbreeding depression 
influences male reproductive success has thus far received little attention, likely due the 
difficulty of disentangling the maternal influences from male effects. In such cases, sperm 
quality might be used to determine whether inbreeding is compromising male fertilisation 
abilities. Using multi-locus heterozygosity at 25 microsatellites, we assessed the relationship 
between male internal relatedness (IR) and sperm quality (morphology, motility & 
concentration) in the critically endangered kakapo (Strigops habroptilus). Although male IR 
was not associated with variation in sperm motility or concentration, the effect size of 
abnormal sperm was significantly higher in the more homozygous males. The majority of 
abnormalities occurred in the head of the spermatozoa and was thought to be attributable to 
deleterious recessive alleles increasing the amount of sperm DNA fragmentation. Our study 
provides one of the first documentations of individual male IR increasing the proportions of 
abnormal sperm in a threatened avian species in a wild population. Using this information, 
managers of the endangered kakapo plan to tailor the first application of artificial 
insemination techniques in a wild population to increase fertilisation success 
 
10:20 AM: Maintaining natural behaviors and the use of female mate choice to aid 
conservation programs: a marsupial perspective 
Marissa Parrott, Chris Hartnett, Michael Magrath, Paula Watson and Lynne Selwood 
Presenting author: Marissa Parrott, Wildlife Conservation and Science, Zoos Victoria, 
Parkville, Victoria 3052 
 
Maintaining natural behaviours and increasing breeding success of captive populations are 
significant priorities in the conservation of endangered species. Allowing animals to choose 
their own mates may preserve behaviours that are important for the successful re-
establishment of wild populations. It may also decrease stress and aggression and increase the 
number and genetic quality of young and genetic viability of a population. Despite this, mate 
choice often remains under-utilised in captive breeding programs. We examined the effects of 
female mate choice, including the use of frozen scents, on breeding success in a variety of 
marsupials. Experiments were conducted using olfactory cues from males or direct 
interactions of potential mates. In the stripe-faced dunnart, pairings based on mate choice 
resulted in more pregnancies per oestrus cycle, and a shorter time to parturition, than for 
females paired on pedigree alone. Freezing a male's scent for 40 days did not affect female 
choice and may be used for enabling mate preference between captive breeding institutes. 
Mate choice techniques devised from this research on dunnarts has resulted in successful 
breeding of several critically endangered species including the mountain pygmy-possum and 
eastern barred bandicoot. The results show that female mate choice can increase breeding 
success in captive marsupial breeding colonies and may be a powerful tool for a variety of 
endangered species breeding programs. 
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10:30 AM: Experimental translocation of the nationally endangered braided river 
grasshopper Brachaspis robustus 
Tara Murray, Richard Maloney 
Presenting author: Tara Murray, University of Canterbury 
 
For threatened insects the drivers of decline and specific ecological requirements for species 
survival are often poorly understood. Uncertainty can lead to inaction due to the risk of 
implementing management that might be unsuccessful or result in further decline. This is one 
reason why translocation, although a common conservation tool for taxa such as birds, is 
rarely used in the conservation of threatened insects. We report on the translocation of a 
braided river grasshopper for which little previous conservation action has been undertaken 
due to a lack of basic knowledge. The project aimed to test appropriate methods for future 
translocations into natural habitats, especially the importance of predator reduction. In 
summer 2015, 186 hoppers were released into adjacent predator-reduced and uncontrolled 
experimental habitats. At least 47% survived the initial translocation, but only 24% were 
recaptured after 2 weeks. Due to the species' cryptic nature survival was likely much higher 
than observed. There was no difference in recaptures between predator regimes. Recaptures 
remained steady for 7 months, up to winter and into spring, suggesting dispersal rather than 
mortality drove the initial decline. We propose that conservation actions like translocation 
may be relatively simple and inexpensive for threatened insects compared to larger taxa if the 
effort is made to better develop the science of insect conservation and increase the level of 
certainty around action outcomes. 
 
10:40 AM: The making of an umbrella species: conserving the locally iconic Palm 
Cockatoo from the bottom-up, through science, action, and education. 
Christina N. Zdenek 
Presenting author: Christina Zdenek, The Australian National University 
 
Iconic species are often useful umbrella species for conservation due to their high public 
profile. Within Australia, the locally iconic Palm Cockatoo lives only on Cape York 
Peninsula, making it a prime candidate to be utilised as an umbrella species for that World 
Heritage candidate area. In Queensland, the priority protection of habitat usually requires the 
occurrence of a species whose conservation status is Vulnerable or higher in endangerment 
ranking. However, several life-history attributes of palmies and multiple access issues in their 
range have hindered demographic studies of their population viability assessment. Despite 
these limitations, a multi-pronged approach involving various on-the-ground and 
administrative efforts, as well as active science communication and education during the past 
seven years of research, has led to the preservation of sensitive nesting hollow trees and 
importantly the successful federal up-listing of palmies from 'Near Threatened' to 
'Vulnerable.' Future public relations will involve a small documentary and more popular 
publications, while continued research plans to determine the connectedness of Cape York's 
meta-population of palmies and to determine if the species should be listed as 'Endangered.' 
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10:50 AM: The Visualization of Noise Pollution and Fish Chorusing in the Calving 
Grounds of the North Atlantic Right Whale 
Michael Towsey, Paul Roe, Aaron Rice 
Presenting author: Michael Towsey, Queensland University of Technology 
 
The North Atlantic right whale (NARW, Eubalaena glacialis) is the most endangered of the 
large whales, with an estimated population around only 350 individuals. The main dangers 
are ship strikes and entanglement in fish-nets. The species is typically monitored using 
hydrophones to detect its calls. We describe the analysis of hydrophone recordings 15 
kilometres off the coast of Georgia in the centre of the calving grounds declared as a "critical 
habitat" for the species. Instead of call-analysis however, we describe a false-colour 
spectrogram technique which enables visualisation of long duration marine recordings on 
multiple scales, from hours, days, months to years. The technique calculates acoustic indices 
(statistics that describe different features of a soundscape) at 30 second resolution and then 
combines the indices into spectrogram images, in a manner similar to false-colour satellite 
images. This technique reveals more acoustic information than traditional PSD spectrograms. 
We illustrate the method with spectrograms of the marine acoustic environment in the months 
of March and April towards the end of the Georgia calving season. The dominant features 
include the passage of ships, the night-time chorusing of the black-drum fish (Pogonias 
cromis) and sources of non-biological noise due to tidal currents. Apart from the research 
applications, false-colour spectrograms have much educational value due to the amount of 
information they reveal in a single image. 
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9:30 AM: rapr: Representative and Adequate Prioritisations in R 
Jeffrey O. Hanson, Jonathan R. Rhodes, Hugh P. Possingham, Richard A. Fuller 
Presenting author: Jeffrey Hanson, School of Biological Sciences, The University of 
Queensland, Brisbane, QLD, Australia 
 
A central aim in conservation is to maximise the long-term persistence of biodiversity. To 
fulfil this aim, reserve networks are used to safeguard biodiversity patterns (eg. species, 
populations) and processes (eg. evolutionary processes that underpin genetic variation). 
Reserve selection is often formulated as an optimisation problem to identify cost-effective 
prioritisations. However, most existing decision support tools are based on formulations that 
are well suited for preserving biodiversity patterns, but not biodiversity processes. To fill this 
gap in the conservation planning toolbox, we developed the rapr R package. This R package 
provides functions to solve reserve selection problems using two novel formulations. Here, 
we explore the functionality of this R package using a conservation planning exercise in 
Queensland, Australia as a case-study. We found that explicitly considering biodiversity 
processes can alter a prioritisation. However, we also found that only a few additional 
planning units are required to sufficiently preserve biodiversity processes. Our research 
highlights the need to explicitly consider biodiversity patterns and processes simultaneously 
in conservation planning. 
 
9:40 AM: Decreasing disparities between recent rates of habitat conversion and 
protection and implications for future global conservation targets 
James Watson 
Presenting author: James Watson, University of Queensland and Wildlife Conservation 
Society 
 
The anthropogenic conversion of natural habitats is still the greatest threat to biodiversity and 
global conservation efforts to abate this have primarily focused on protected area (PA) 
establishment. Yet no baseline assessment exists that assess the rates, or the relationship, 
recent habitat conversion versus protection. We found that PA establishment almost doubled 
the total area that was converted between 1993-2009 at the global scale and there were 
proportional increases in overall PA coverage versus habitat converted across all (n=14) 
biomes and the majority (n= 567, 71.4%) of ecoregions. However, 129 (16.2%) ecoregions 
still had low PA coverage and very high levels of habitat conversion, of which 13 had 
experienced alarming rates of recent habitat conversion. We argue that these ecoregions must 
become core priorities for future PA establishment. While the growth of global PA estage is a 
significant achievement, future global goals need to target those areas that most urgently need 
conservation interventions. 
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9:50 AM: Contrasting spatial priorities for indigenous subsistence resource use and 
biodiversity conservation values in three northern Australian river systems 
Mark Kennard, Sue Jackson, Virgilio Hermoso, Marcus Finn 
Presenting author: Mark Kennard, Australian Rivers Institute, Griffith University 
 
Freshwater ecosystems and biodiversity provide critical goods and services for indigenous 
people in northern Australia. However, these ecosystems are poorly protected and face 
increasing threats to their long-term sustainability. We derived spatially explicit quantitative 
data on freshwater biodiversity (fish, turtles and waterbird species distributions) and 
indigenous subsistence resource use (freshwater harvest replacement value) in the Fitzroy, 
Daly and Mitchell River basins.  Systematic priotisation of areas for biodiversity 
representation (using Marxan) revealed high concordance with areas of highest indigenous 
harvest value.  We also identified priority areas for conservation management under three 
scenarios that varied in the degree of compatibility between areas used and managed for 
hunting and fishing (subsistence) and areas used and managed for biodiversity conservation. 
We achieved this through an integrated planning approach that combines both sets of values 
in a single prioritisation analysis using Marxan with Zones. The outcomes of the analyses 
highlights the need for approaches that accommodate multiple objectives for conservation 
planning and management; ones that are inclusive of different knowledge systems and value 
systems. In northern Australia, especially, this means conservation planning would likely be 
more effective if it recognised indigenous systems of valuation and criteria for determining 
the significance of places and ecological features. 
 
10:00 AM: Pathways for protection: using spatial data to benchmark conservation 
outcomes for Western Australia's whale sharks. 
Samantha Reynolds, Bradley Norman, Maria Beger, Ross Dwyer, Craig Franklin 
Presenting author: Samantha Reynolds, Franklin Eco-laboratory, School of Biological 
Sciences, University of Queensland, Australia; and ECOCEAN Inc., Australia 
 
Biotelemetry, a powerful tool to elucidate behaviour and movement of migratory species, 
remains underused in conservation and management. The movement paths of migratory 
marine species such as the whale shark, Rhincodon typus, are poorly understood. Listed as 
'vulnerable' on the IUCN Red List, whale sharks aggregate seasonally at Ningaloo Reef, 
Western Australia (WA) during the autumn/winter, but their movements and location outside 
this period, and whether the existing Marine Protected Areas (MPA) afford them any 
protection, remain unknown. Satellite tracks of 12 whale sharks tagged at Ningaloo Reef in 
July 2015, combined with sightings data, were used to describe the movements of whale 
sharks from the WA coast with the aim of evaluating the efficacy of existing MPA in the 
region. We also explored whether incorporating movement ecology may improve the spatial 
prioritisation for conservation management. Preliminary results suggest that sharks make 
short forays away from Ningaloo Reef and there are indications that areas unprotected by 
existing MPA may be critical habitat for whale sharks. Data collection from tags deployed in 
2015 is ongoing and will be analysed as part of an Honours project to confirm and quantify 
these results. This project will be the first to use novel spatial planning and modelling 
technology to benchmark conservation outcomes for WA whale sharks and to provide 
pathways for more effective protection. 
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10:10 AM: Modelling habitat suitability and connectivity of feral pig predators for 
marine turtle conservation in northern Queensland 
Jens G. Froese, Justin J. Perry, Brian Ross 
Presenting author: Jens Froese, The University of Queensland, St Lucia, QLD 4072 / CSIRO 
Health and Biosecurity, Dutton Park, QLD 4102 
 
Recent studies have highlighted that marine turtle populations in northern Queensland are 
threatened by nest predation from feral pigs. In response, large-scale abatement programs 
have aimed at reducing predation and increasing hatchling survival. While these programs 
have identified priority nesting sites of threatened marine turtles, spatial variations in 
predation pressure have been neglected in funding decisions. We developed spatially-explicit 
models of feral pig habitat suitability and connectivity at the regional scale to identify priority 
areas for control activities. Our approach integrated expert knowledge of feral pigs' 
ecological breeding requirements and habitat use with Bayesian network and graph-theoretic 
models as well as remotely sensed or mapped spatial data. Models were validated against 
independent occurrence data from a significant turtle nesting area in western Cape York 
Peninsula. Results show model predictions of suitable breeding habitat to be consistent with 
feral pig occurrences. Predation pressure is potentially greatest in predicted high quality 
breeding habitat, which should be targeted for control activities. Management units of highly 
connected habitat, which are at risk of rapid reinvasion following control have also been 
delineated. To achieve lasting turtle conservation, abatement programs should integrate 
spatially-explicit information on both conservation value and predation pressure and establish 
management units that minimize reinvasion. 
 
10:20 AM: The role of large macrofauna and their effect on cross-habitat connectivity 
Jenny Hillman, Carolyn J. Lundquist, Simon F. Thrush 
Presenting author: Jenny Hillman, University of Auckland 
 
Population dispersal and connectivity have been central to the design of marine protected 
area networks, but as we begin to consider the conservation of ecosystem functions, can this 
be used as a framework for ecosystem processes? Connectivity in ecosystem processes, i.e. 
the flux of energy and matter, has been neglected, despite its importance in the functioning of 
ecosystems at different spatial scales. There is a growing demand to both conceptualise and 
quantify connectivity in ecosystem processes as humans continue to heavily modify the 
natural world around them while the demand for benefits to society from ecosystems 
increases. Here, I investigate how large-bodied ecosystem engineers affect the fluxes of 
energy and matter across habitats, to provide an understanding of the links that exist between 
the supply and flow of ecosystem services and the ecosystems themselves. Using in situ 
manipulative plots on intertidal flats in a large harbour in New Zealand, I compare the effect 
of the removal of the large macrofauna from the sediment on nutrient fluxes. While habitat 
loss and fragmentation are major themes in conservation biology, my results highlight how 
impacts on habitat engineers can influence the dispersion and retention of nutrients within 
and between habitats. 
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10:30 AM: Detecting threatened and threatening species using unmanned aerial 
surveillance 
Peter W.J. Baxter, Grant Hamilton 
Presenting author: Peter Baxter, Earth, Environmental and Biological Sciences School,  
Queensland University of Technology (QUT), Brisbane, Queensland, Australia. 
 
Reliable estimation of species presence or abundance can play an essential role in successful 
population management, whether for protection of rare species, or control of invasive pests 
and pathogens.  Population monitoring is on the cusp of a revolution with unmanned aerial 
vehicles (UAVs) offering great potential for cost-effective automated surveys.  Species 
hitherto considered elusive or inaccessible can be more readily surveyed with the 
manoeuvrability and multi-spectral detection capability of UAVs.  Detection errors are 
inevitable in ecological monitoring, however, and UAV surveys are prone to errors from the 
image acquisition stage through to the performance and interpretation of species recognition 
algorithms.  These errors may be affected by flight altitude and speed, in turn leading to 
trade-offs in terms of area covered, image resolution and the spatiotemporal frequency of 
surveys.  These limitations may also interact with spatial population dynamics, prompting a 
need to investigate how UAV surveys should best reflect movement ecology of target 
species.  Using simulation, we assessed UAV flight plans for monitoring species ranging 
from rare, slow-moving species to rapidly spreading invasives.  We found that low and slow 
UAV flights generally yield the best estimates of occupancy and abundance, despite 
sacrificing area surveyed for transect precision.  In low-error situations, however, the greater 
coverage afforded by high and fast UAV flights may be preferable. 
 
10:40 AM: The value of economic information for conserving poached species 
Matthew H. Holden, Payal Bal, Duan Biggs, Eve McDonald-Madden 
Presenting author: Matthew Holden, Australian Research Council Centre of Excellence for 
Environmental Decisions 
 
When choosing among multiple management actions to protect a threatened species, often a 
first step is quantifying how much gaining ecological information about the population 
decline will help improve management. However, for species threatened by poaching, the 
market demand for illegal plant and wildlife products, at a specified price, and the desire for 
poachers to supply the products at that price, can greatly affect the ability of management 
actions to achieve desired conservation goals, even when the ecology is well understood. In 
this talk, we present a framework for choosing optimal actions to prevent poached species 
declines given information about the supply and demand of the illegal product, and then use 
this framework to show the value of gaining information about how demand changes with 
respect to price for conservation decision-making. As a case study we parameterize our 
model for the white rhino population in Kruger National Park and show that the value of 
learning the demand for rhino horn product at different prices can potentially improve 
conservation outcomes when deciding whether to enforce anti-poaching regulations or set up 
a legal rhino horn market. 
 
 
  



40 
 

10:50 AM: Modeling the impact of public conservation orientation on landscape 
connectivity for conservation planning 
Alex M. Lechner, Greg Brown, Christopher M. Raymond 
Presenting author: Alex Lechner, Sustainable Minerals Institute, University of Queensland 
 
Recent papers on the spatial assessment of conservation opportunity have focused on how 
social values for conservation may change modeled conservation outcomes. We present an 
approach for characterizing the potential effects of public conservation orientation land use 
scenarios on landscape connectivity. Using public participation GIS (PPGIS) techniques, 
(mail-based surveys linked to a mapping component) we classified spatially explicit 
conservation values and preferences into a conservation orientation index consisting of 
positive, negative, or neutral scores. Connectivity was modeled between woody vegetation 
patches using a graph-network approach based on least-cost paths and a dispersal cost 
surface. We demonstrated this approach by applying it in the Lower Hunter region, Australia. 
The potential impact of conservation orientation on connectivity were modeled using 
scenarios that either added vegetation (positive orientation) or removed vegetation (negative 
orientation, projected development). Scenarios that included positive conservation orientation 
link the isolated eastern and western reaches of the Lower Hunter, an outcome consistent 
with a proposed connectivity corridor identified in regional strategies. The modeled outcomes 
showed consistency between the public's conservation orientation and the ecological rationale 
for increasing connectivity within the region. We discuss the implications of the approach 
with respect to the design of landscape conservation plans in other areas. 
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Speed Symposiums, July 6, 2016 11:30 AM – 12:45 PM 

New tools for ecosystem assessment, management and conservation, Plaza 
Auditorium 
 
Organiser: Lucie Bland, University of Melbourne 
The necessity of managing and conserving whole ecosystems is increasingly recognized. Yet 
key challenges remain in assessing the status of ecosystems; including ecosystems in 
conservation plans; and effectively managing the services they provide. This session will 
explore how new scientific and policy tools can help manage ecosystems more effectively. 
The session will span a wide range of ecosystems—from Antarctic marine ecosystems to 
temperate forests of south east Australia— as well as theoretical and practical questions. The 
session will outline recent scientific advances in ecosystem risk assessment led by key 
researchers in the Oceania region. The session will then address two key challenges: 1) How 
can novel sources of data be used for ecosystem assessment?; 2) How can ecosystem 
assessment inform management and conservation? The management component of this 
symposium will be strong, with three presentations addressing natural resource use and 
conservation planning. The session will also be highly policy relevant. The IUCN Red List of 
Ecosystems is a high-visibility policy product, and has recently been adopted by Australia as 
the official national protocol for assessing risks to ecosystems. The proposed symposium 
meets the meeting theme by spanning a range of ecosystems, and explicitly linking scientific 
tools with management and conservation applications. 
 
11:30 AM: The risk of ecosystem collapse from catastrophic threats 
Nicholas Murray, Michael Bedward, Lucie Bland, Emily Nicholson, Tracey Regan, David 
Keith 
Presenting author: Nicholas Murray, Centre for Ecosystem Science, University of New South 
Wales 
 
Spatially explicit catastrophes can result in immediate species extinction or ecosystem 
collapse. Thus, the criteria of many biodiversity listing protocols explicitly incorporate 
decision rules that assess spatial risk spreading to estimate persistence following a 
catastrophe. However, the thresholds among risk categories in the IUCN Red List of 
Threatened Species and the IUCN Red List of Ecosystems have never been tested. We 
evaluate the range size thresholds of the Red List of Ecosystems with a stochastic spatially 
explicit simulation model. We (i) simulate a test dataset of 1350 ecosystem distributions that 
represent a wide range of ecosystem distributions; (ii) develop a modelling framework to 
simulate the impact of four commonly observed threats and; (iii) empirically estimate the 
probability of ecosystem collapse when confronted with a catastrophe. Our results show that 
the range size thresholds adopted in the Red List of Ecosystems scale uniformly with 
increasing risk of collapse, confirming their use as decision thresholds. Our modelling 
framework is the first attempt to test the thresholds of the range size criteria of the IUCN Red 
Lists and provides insight into the likely impacts of stochastic threats to biodiversity. 
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11:35 AM: Understanding the importance of small patches of habitat for conservation: 
Preventing death by 1000 cuts 
Ayesha I.T. Tulloch, Megan D. Barnes, Jeremy Ringma, Richard A. Fuller, James E. M. 
Watson 
Presenting author: Ayesha Tulloch, 1Fenner School of Environment and Society, The 
Australian National University, Canberra, ACT 2602, Australia 
 
Conservation activities in fragmented landscapes have largely focused on keeping remaining 
large patches intact, often disregarding the increasingly important role of smaller patches. 
Using Australian vegetation communities as a case study, we calculated the historical change 
in the contribution of patches below different sized thresholds to overall extent. We 
introduced a new patch assessment metric based on the Gini coefficient that indicates how 
unequal the distribution of patch sizes is relative to historical distributions. At least 22% of 
major vegetation communities in Australia have >50% of their remaining extent in patches 
<1000 ha. Loss does not always match fragmentation status: though some vegetation 
communities are exposed to the double jeopardy of high loss and high fragmentation, others 
are far more affected by fragmentation than loss of extent.  For some communities, actions 
focused on protecting large patches are critical but for many others, protecting and managing 
small patches is crucial to prevent death by 1000 cuts. We recommend that clearing 
thresholds be scaled to reflect the fact that some ecosystems are more dominated by small 
patches than others. With a renewed focus on formally assessing the threat status of 
ecosystems as well as species, ecosystem accounts such as those demonstrated in this study 
will be complementary to existing measures of vulnerability that rely on the extent of 
vegetation loss and largely ignore the size of remaining patches. 
 
11:40 AM: Model-based risk assessment of the Meso-American Reef 
Lucie M. Bland, Nick Murray, Emily Nicholson, Tracey J. Regan, David A. Keith 
Presenting author: Lucie Bland, The University of Melbourne 
 
Quantifying risks to ecosystems is central to securing biodiversity and ecosystem services in 
the coming decades. To quantify the risk of collapse of the Meso-American Reef (MAR), we 
apply the IUCN Red List of Ecosystems Categories and Criteria and simulate future 
ecosystem condition with a stochastic model. The Coral Reef Scenario Evaluation Tool 
couples local to regional scales through larval connectivity, and integrates multiple threats. 
We simulate past ecosystem condition based on historical data and contemporary 'pristine' 
site data, and confirm that the model recreates known ecosystem dynamics over the past 50 
years. We develop eight scenarios of future threats and find that the MAR is at appreciable 
risk of collapse from pollution, fishing, hurricanes, and bleaching. The overall risk 
assessment for the MAR is Critically Endangered (Endangered - Critically Endangered), with 
high concordance among assessment rules and model outputs. Fish catches are also predicted 
to decline significantly over the next 50 years. We show that risk assessment and stochastic 
models can integrate limited observational data with threat scenarios, and could be applied to 
a diverse range of coral reef ecosystems. 
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11:45 AM: Vulnerability of Antarctic shallow invertebrate-dominated ecosystems 
Graeme F. Clark, Ben Raymond, Martin J. Riddle, Jonathan S. Stark, Emma L. Johnston 
Presenting author: Graeme Clark, The University of New South Wales 
 
Antarctic shallow invertebrate-dominated ecosystems are under pressure from several fronts. 
Their dark-adapted invertebrates rely on sea ice to create low-light underwater environments, 
but as climate change causes sea ice to break-out early in some parts of Antarctica, light 
reaching shallow seabed will dramatically increase. This increased light may cause unique 
invertebrate-dominated ecosystems to be replaced by algal beds. Habitat for these endemic 
Antarctic ecosystems is globally rare, and their fragmented distribution along Antarctic coast 
increases their sensitivity to change. Concurrently, human activities in Antarctica are 
concentrated in areas where these habitats occur, compounding potential impacts. While there 
are clear mechanisms of threat to these ecosystems, lack of knowledge about their spatial 
distribution obscures predictions of potential ecosystem loss, and the likelihood of recovery. 
In this talk we describe these ecosystems, their association with the environment and the 
reasons for their vulnerability. We estimate their spatial distribution around Antarctica using 
sea ice and bathymetric data, and apply the International Union for Conservation of Nature 
Red List of Ecosystems criteria to assess their vulnerability. Best available data suggest that 
shallow ice-covered ecosystems are likely Near Threatened to Vulnerable in places, although 
the magnitude of risk is spatially variable and requires additional data to strengthen the 
assessment. 
 
11:50 AM: Developing ecosystem typologies to support Red List assessments 
David Keith and the IUCN Red List of Ecosystems Committee for Scientific Standards 
Presenting author: David Keith, Centre for Ecosystem Science, University of New South 
Wales 
 
Red lists identify units of biodiversity that are at greatest risk of loss. But what units should 
be assessed? There are several answers to this question, depending on the aims of assessment. 
Sub-national assessments will usually be the most relevant to land use planning, but we also 
need global assessments to provide context and support international reporting frameworks. 
A high-level typological framework for terrestrial, subterranean, freshwater and marine 
ecosystems is needed to ensure consistency between contributions to a global Red List. A 
framework currently under consideration involves consideration of two components: i) the 
identity of high-level ecosystem drivers; and ii) variation in spatial expression.  Existing 
frameworks, such as classifications of ecoregions, emphasise spatial and biogeographic 
components, but have limited thematic content related to ecosystem dynamics and behaviour, 
which is essential for Red List assessments. In this paper I will outline a rationale for 
ecosystem typology based on community assembly theory. As a forerunner to guidance on 
the development of ecosystem typologies, I will give examples from Oceania on how 
typologies can be developed for Red List applications. 
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11:55 AM: An ecosystem assessment of mountain ash forest in the Central Highlands of 
Victoria, south-eastern Australia 
Emma L. Burns, David B. Lindenmayer, John Stein, Wade Blanchard, Lachlan McBurney, 
David Blair and Sam C. Banks 
Presenting author: Emma Burns, Long Term Ecological Research Network, Terrestrial 
Ecosystem Research Network, Australia; Fenner School of Environment and Society, The 
Australian National University, Canberra 
 
We applied an ecosystem risk assessment to the mountain ash forest ecosystem of the Central 
Highlands of Victoria (hereafter 'mountain ash forest'), south-eastern Australia, using the 
IUCN Red List of Ecosystems criteria. Using this methodology, we quantified: (1) key 
aspects of the ecosystem's historical, current and future decline in spatial distribution; (2) the 
extent of occurrence and area of occupancy for the mountain ash ecosystem; and (3) the 
decline in key abiotic and biotic processes and features for historical, current and future time 
periods. We developed a probabilistic model of tree growth stages to estimate the risk of 
ecosystem collapse within 50 to 100 years in the mountain ash forest. Our overall ranking of 
risk of collapse for the ecosystem was Critically Endangered. We are confident that this risk 
category is appropriate because all 39 scenarios modelled indicated a ? 92% chance of 
ecosystem collapse by 2067. Our findings highlight the important need for timely policy 
reform to facilitate improved management of the mountain ash ecosystem in Victoria. In 
particular, there needs to be greater protection of remaining areas of unburned forest, and 
restoration activities in parts of the forest estate. 
 
12:00 PM: Integrating flows of ecosystem services into spatial planning for conservation 
and development in Indonesian Borneo 
Jessie Wells, Edward Game 
Presenting author: Jessie Wells, ARC Centre of Excellence for Environmental Decisions, 
School of Biological Sciences, The University of Queensland, Queensland 4072 
 
Changes in climate and land use pose growing threats to biodiversity and ecosystem services 
in Borneo, where high levels of biodiversity and local dependence on ecosystem services 
coincide with high rates of deforestation and degradation of land and rivers. This study 
integrates dynamic ecosystem services into spatial planning for biodiversity and social 
development in the Berau river basin, Indonesian Borneo.  We estimate ecosystem services of 
carbon storage, provision of forest products, and dynamic hydrological services (freshwater 
provision and sediment regulation), and their projected changes in relation to land use and 
climate change. We estimate flows of these services along their full paths from ecosystems to 
beneficiaries, by combining biophysical models of ecosystem processes with social-
ecological models of how benefits reach villagers and foresters. We then integrate these 
ecosystem services into spatial zoning for forestry, conservation and community land uses in 
the upper catchment. We use spatial optimisation methods to search for zoning options that 
meet landscape-level objectives for freshwater services, biodiversity (forest ecoregions and 
threatened mammals), carbon storage, and forest products. This approach enables decision 
makers to explore trade-offs and complementarities among objectives (in the form of Pareto 
frontiers), to inform more equitable and sustainable decisions on land use in this rapidly 
changing river basin. 
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12:05 PM: Reproducible workflow for the mountain ash forest ecosystem risk 
assessment 
Siddeswara Guru, Ivan Hanigan, John Stein, Wade Blanchard, Emma Burns, David 
Lindenmayer, Tim Clancy 
Presenting author: Siddeswara Guru, Terrestrial Ecosystem Research Network, University of 
Queensland, St Lucia, QLD 4116. 
 
The IUCN Red List of Ecosystems (RLE) is a global standard framework to assess the status 
of ecosystems. One of the major challenges with any scenario-based risk assessments is to 
make the entire analysis repeatable so that others can re-run the assessments, examine 
assumptions, verify the results and explore sensitivity analyses. Scientific workflow software 
is predominantly used to describe, manage and share complex scientific analyses. In the 
scientific workflow paradigm, complex experiments are divided into a set of smaller inter-
related tasks where data or controls are passed from one task to another. These tasks are inter-
connected and executed to deliver the outcome. The workflow management systems offer 
flexibility to use different programming languages to implement analysis steps used to 
compose a workflow. We have re-created the assessment performed by Burns et al. (2015) 
for mountain ash forest as a Kepler scientific workflow. The workflow is shared in a cloud-
based Collaborative Environment for Ecosystem Science Research and Analysis (CoESRA) 
system. Any researcher with AAF authentication can login to the system, access a virtual 
desktop from a web browser and re-run, review and study the assessment experiment. The 
reproducible assessment has significantly enhanced the transparency and credibility of the 
scientific research and will have a long-lasting impact on policies to protect the mountain ash 
forest 
 
12:10 PM: What state of the world are we in? Validating a state-and-transition model 
for Australian woodlands 
Libby Rumpff, Chris Jones, Damian Michael, Peter Vesk 
Presenting author: Libby Rumpff, Quantitative and Applied Ecology Group, University of 
Melbourne 
 
Process models are a key element of the IUCN ecosystem risk assessment protocol.  These 
models are used to represent current knowledge about system dynamics, including alternative 
ecosystem states, transitional pathways between states, and the key processes that drive 
transitions.  However, in developing these quantitative models of cause-and-effect, we must 
identify the variables that define a state, and thresholds that identify transitions between 
alternative states.  Identification of key variables and thresholds is crucial in the context of 
defining 'ecosystem collapse'. Given high uncertainty and a general lack of data, we often 
rely on experts to construct and parameterise process models, with the assumption that these 
models will be updated as new data accumulates.  In this study we validated an existing 
expert elicited state-and-transition process model (STM) for grassy woodland vegetation 
dynamics.  We specifically tested two components of the model: hypotheses about the 
condition of woodlands in the landscape, and the vegetation attributes that define different 
states of condition.   We demonstrate how this data was used to identify i) the target threshold 
that needs to be achieved for a specified desired transition between states, and; ii) which 
attributes should be monitored to confirm that a particular transition has occurred. 
 
12:10 – 12:45PM: DISCUSSION 
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Reptile conservation: challenges in assessment and application, P6  
 
Organiser: Megan Barnes, University of Queensland 
Reptiles are on track to being recognised as the most diverse group of terrestrial vertebrates 
(10,270 as of August 2015). Unlike the relatively well-known bird and mammal faunas, our 
grasp on their conservation status and key threatening processes is rudimentary. This is 
exemplified by that fact that the first ‘comprehensive’ global analysis of the conservation 
status of reptiles (Böhm et al., 2013, Biological Conservation), only considered 1,500 
randomly selected species (and many of those were classified as ‘Data Deficient’). A key 
challenge is to not only obtain rapid and accurate assessments of threat status for the majority 
of reptiles (i.e. non-assessed or data deficient species), but also to identify and act to mitigate 
the key drivers of extinction risk for Reptiles. Many reptiles are data deficient consequently 
likely to be highly threatened, and unmanaged. Oceania has globally high reptile diversity – 
Australia is a global centre of reptile endemicity, and uniquely adapted taxa. Many of 
Oceania’s reptiles inhabit islands, and face accelerating threatening processes. This 
symposium will highlight recent advances in extinction risk modelling and reptile 
conservation, address key knowledge gaps, propose some potential solutions, and engage 
conference participants in a facilitated discussion. 
 
11:30 AM: Does Australia need a reptile citizen science database? Addressing 
challenges to data collection and collation to advance reptile conservation 
Megan Barnes, Jeremy Ringma 
Presenting author: Megan Barnes, University of Queensland 
 
Globally at least 1 in 5 reptile species is threatened. In the face of these challenges, good 
conservation decisions are urgently needed urgently. Yet listing and assessment of reptiles is 
incomplete: 66.3% of the 10 270 known reptile species either not assessed or listed as data 
deficient. The volume of the occurrence and population monitoring data for reptiles is many 
times lower than other vertebrate taxa, basal ecological knowledge required to assess many 
species is lacking.  Alarmingly, there is a tendency for poorly known species to be threatened. 
For an adequate volume of reliable occurrence data to be amassed for the majority of reptile 
species these challenges need to be addressed head on. We examine challenges associated 
with data collection and collation for reptile taxa and propose mechanisms to overcome data 
deficiency for reptiles. Rapid taxonomic advances affect database integrity and confound 
historical data, and legislation designed to protect animals from trafficking can inadvertently 
hinder the development of citizen science programs. Solutions include: novel, cost effective 
methods for systematic surveys, more easily accessible data in centralized, online databases 
to facilitate the translation of data into knowledge, and steps should be take to harness the 
power of citizen science - inlcuding provisions within legislation designed to protect animals 
from trafficking, which can inadvertently hinder the development of citizen science 
programs. 
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11:35 AM: Biases in the current knowledge of threat status in lizards, and bridging the 
'assessment gap' 
David G Chapple, Shai Meiri 
Presenting author: David Chapple, School of Biological Sciences, Monash University 
 
Reptiles represent the world's most diverse group of terrestrial vertebrates (~10,300 
recognized species). Knowledge of their conservation status, however, lags behind that of 
birds, mammals and amphibians. Only ~40% of the world's reptile species have had their 
conservation status assessed by the IUCN, and detailed analysis of extinction risk has been 
limited to a subset of 1,500 species. Using lizards (Sauria and Amphisbaenia), the most 
diverse group of reptiles, we investigated whether biases in distribution, ecology, life-history 
and taxonomy exist in the species that have been assessed to date by the IUCN. Our results 
highlight that only 36% of the ~6,300 described lizard species have had their conservation 
status assessed. Whilst data deficiency is a key concern in lizards (16% of assessed species), 
the large number of non-assessed species (~4,000 species) represents a larger and more 
pressing issue. Accentuating this 'assessment gap' is the fact that biases exist in the subset of 
lizard species that have been assessed by the IUCN. Australia, the tropics, and Asia were the 
least assessed regions. Assessed lizard species were more likely to have larger body and 
clutch sizes, broader distributional and elevational ranges, occur at more northerly latitudes, 
and be diurnal, surface active, viviparous, and with developed limbs. The level of assessment 
also differed significantly among lizard families and higher taxa. We recommend the 
implementation of an integrated approach to bridge the 'assessment gap' in lizards, involving 
regional working groups, predictive modelling, enhanced knowledge of lizard distribution 
and biology, and improved taxonomic methods. 
 
11:40 AM: Threatened and invasive reptiles are not two sides of the same coin 
Reid Tingley, Peter J. Mahoney, Andrew M. Durso, Aimee G. Tallian, Alejandra Morán-
Ordóñez, Karen H. Beard 
Presenting author: Reid Tingley, School of Biosciences, The University of Melbourne 
 
Human activities increase the probability of species extinctions and invasions. The 'two sides 
of the same coin' hypothesis posits that biological traits that predispose species to either fate 
lie on opposite ends of a continuum. Conversely, anthropogenic factors may have similar 
effects on extinction and invasion risk. We test these two hypotheses using data on threat and 
invasion statuses of more than 1000 reptile species. Seventy-three percent of model 
coefficients describing 10 aspects of a species' life-history, ecology, biogeography, and 
environmental niche breadth were opposite in sign between the two groups; however, most 
effect sizes for variables that showed contrasting relationships were small and/or uncertain. 
The only exception was body size: larger-bodied species were more likely to be threatened, 
whereas smaller-bodied species were more likely to be invasive. As predicted, human 
population density across a species' native geographic range was positively correlated with 
both threat and invasion probabilities. Other anthropogenic variables did not have strong 
analogous effects. Thus, the assumption that threatened and invasive species lie on opposite 
ends of a continuum, while consistent with life history theory, appears to be an 
oversimplification. Our results do suggest, however, that anthropogenic variables can be 
important predictors of a species' fate, and should be more routinely incorporated in trait-
based analyses of extinction and invasion risk. 
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11:45 AM: Data deficiency in Australian reptiles: policy and practice 
Chris Sanderson, Jeremy Ringma, Hugh Possingham, Chris McGrath 
Presenting author: Chris Sanderson, University of Queensland 
 
Data deficiency is a significant issue for Australian reptiles. Whether perceived or genuine, 
lack of data stops species receiving threatened status across all jurisdictions, as well as 
impacting on the ability of land managers to make informed decisions. Additionally, several 
jurisdictions in Australia do not share Environmental Impact Assessment and government-
collected species data with researchers, either for sensitive species or for all, making 
independent oversight of listing processes difficult. My work will address issues of data 
deficiency as they pertain to Australian reptiles with a particular focus on policy, and discuss 
issues that may be impacting on the collection or sharing of species data for reptiles. I will be 
creating a quantitative method for assessing how data deficient a species is, and where 
possible determining how and where survey efforts would be best spent. I will also look at 
how data deficiency is currently handled across different jurisdictions in Australia, and how 
existing policies could be used to improve the use of existing data and collection of new data. 
 
11:50 AM: Overcoming data deficiency in reptiles 
Lucie M. Bland, Monika Bohm 
Presenting author: Lucie Bland, The University of Melbourne 
 
We have no information on the risk of extinction of 21% of reptiles listed as Data Deficient 
on the Sampled Red List Index (SRLI). Data Deficient species are of high research priority, 
because they contribute to uncertainty in estimates of extinction risk and are typically 
neglected by conservation programmes. We review the causes of data deficiency in reptiles; 
the likely status of Data Deficient reptiles; and possible solutions for their re-assessment. We 
find that 52% of Data Deficient reptiles lack information on population status and trends, and 
that few species are only known from type specimens and old records. We build a random 
forest model for SRLI species of known extinction risk, based on life-history, environmental 
and threat information. The final model shows perfect classification accuracy (100%). We 
use the model to predict that 56 of 292 Data Deficient reptiles (19%) are at risk of extinction, 
so the overall proportion of threatened reptiles in the SRLI (19%) remains unchanged. 
Regions predicted to contain large numbers of threatened Data Deficient reptiles overlap with 
known centres of threatened species richness. Predictive models could be used to prioritize 
Data Deficient species and reptiles not included in the SRLI. The high predictability of 
extinction risk and the wealth of information available for Data Deficient reptiles compared 
to other groups make reptiles a good target for rapid and cost-effective re-assessment. 
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11:55 AM: Biases in the IUCN assessments of lizards 
Shai Meiri, David Chapple 
Presenting author: Shai Meiri, Department of Zoology, Tel Aviv University, Tel Aviv, Israel 
 
Despite being the most species rich vertebrate class, knowledge of reptile IUCN assessments 
are available to only ~40% of the species. Using lizards (and Amphisbaenians), the most 
diverse group of reptiles, we investigated whether biases in distribution, ecology, life-history 
and taxonomy exist in the species that have been assessed to date by the IUCN. Only 36% of 
the ~6,300 lizard species have had their conservation status assessed. Whilst data deficiency 
is a key concern in lizards (16% of species are classified as data deficient), the large number 
of non-assessed species (~4,000 species) represents a larger and more pressing issue. 
Furthermore the species that have been assessed by the IUCN represent a biased subset of all 
saurian species. The biases are apparent from several angles. The Australian, Neotropic, 
Afrotropic and Oriental realms are the least assessed regions. Assessed lizard species are 
larger, have larger clutch sizes, and have broader distributional and elevational ranges than 
non-assessed ones. They also occur at more northerly latitudes, and are more often diurnal, 
surface active, viviparous, and with developed limbs. The level of assessment differs 
significantly among lizard families and higher taxa. There is an urgent need for an integrated 
effort to assess the remaining 64% of lizard species, involving regional working groups, 
predictive modelling, enhanced knowledge of lizard distribution and biology, and improved 
taxonomic and phylogenetic data 
 
12:00 PM: Endemism and conservation in lizards of Northern Australia 
Dan F. Rosauer, Moos Blom, Gaye Bourke, Margaret Byrne, Sarah Catalano, David Coates, 
Steve Donnellan, Graeme Gillespie, Rebecca Laver, Paul Oliver, Sally Potter, Renae Pratt, 
Dan Rabosky, Ana Silva, Phillip Skipwith & Craig Moritz 
Presenting author: Dan Rosauer, Research School of Biology - Australian National 
University 
 
The lizards of Australia's monsoonal tropics (MT) contain substantial diversity as yet 
unrecognised by current taxonomy, revealing novel diversity hotspots and biogeographic 
patterns. In order to identify areas of endemic diversity, and assess conservation priorities, we 
sampled mitochondrial diversity within 11 genera of skinks and geckoes based on over 5000 
individuals from across the MT. We identified over 320 independently evolving lineages and 
integrated environment and isolation to model the distribution of these lineages. The endpoint 
of these steps are analyses of phylogenetic endemism and phylogenetic ? diversity to quantify 
the location and relative strength of biogeographic breaks. Our results highlight areas of 
endemism in the Kimberley, Top End and Selwyn Range that might represent evolutionary 
refugia, and confirm a spatial pattern across many species, of deep divergences within 
species.  Coastal islands adjoining both the Kimberley and Arnhem land show surprising 
concentrations of endemism given their recent connections to the mainland. We show how 
this information can inform conservation priorities, quantifying the amount and locations of 
unprotected endemic diversity, even in cases where taxonomy is uncertain or incomplete. 
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12:05 PM: Hot and bothered: using trait-based approaches to assess climate change 
vulnerability in reptiles 
Monika Böhm, Daniel Cook, Heidi Ma, Ana D. Davidson, Andrés García, Ben Tapley, Paul 
Pearce-Kelly, Jamie Carr 
Presenting author: Monika Böhm, Institute of Zoology, Zoological Society of London, 
Regent's Park, London NW1 4RY, United Kingdom 
 
One-fifth of the world's reptiles are estimated at risk of extinction, yet slow-acting, emerging 
threats such as climate change are currently only associated with a small proportion of reptile 
species assessed on the IUCN Red List, potentially masking a future conservation crisis. We 
present a trait-based global climate change vulnerability assessment for a random 
representative sample of 1498 species of reptiles - previously assessed on the IUCN Red List 
- to provide a more holistic overview of the threats posed to reptiles. We collected species-
specific traits relating to three dimensions of climate change (sensitivity, low adaptability, 
and exposure) which we combined to assess overall vulnerability and to map vulnerability 
hotspots. 30.9% of species were assessed as highly vulnerable to climate change, with 
vulnerability highest in the Amazon basin and southern USA/northern Mexico. Hotspots of 
vulnerable species richness were incongruent with known hotspots of threatened species 
richness. Most families were found significantly more vulnerable to climate change than 
expected by chance. Despite significant data gaps for a number of traits, we recommend that 
these findings are integrated into reassessments of species' extinction risk, to monitor both 
immediate and slow-acting threats to reptiles. 
 
12:10 – 12:45PM: DISCUSSION 
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Understanding the human dimensions of environmental problems: 
connecting the dots through interdisciplinary research, P7 
 
Organisers: Megan Evans, Australian National University, Claudia Benham, Australian 
National University and Nadine Marshall, CSIRO 
An understanding of both the environmental and human dimensions of complex conservation 
problems is increasingly seen as necessary for their resolution. For decades now, calls for 
greater integration of the social sciences into conservation research have been commonplace. 
Given the urgency of the environmental challenges that we currently face and the role of 
humans in both driving and mitigating environmental degradation, it is critical to understand 
and respond to the human dimensions of conservation problems. 
 
A broad range of social research methods are available which can provide insights into these 
complex problems, yet there is often limited understanding of which methods can used, what 
kind of information can be elicited, and how this can be used to make recommendations for 
improved conservation management and governance. 
 
In this session we explore how the social sciences can be integrated into conservation 
research agendas, and, and inform on-ground management. The session will showcase a 
range of social research in the conservation space using a number of disciplinary and 
methodological approaches, and drawing upon examples from the terrestrial, coastal and 
marine environments. A key outcome of the symposium will be to enhance understanding of 
the range of social research and methods that are being applied to complex environmental 
problems, with the aim of strengthening linkages across disciplines to improve conservation 
outcomes. 
 
11:30 AM: Putting transdisciplinary research into practice: a participatory approach to 
understanding change in coastal social-ecological systems 
Claudia F. Benham, Katherine A. Daniell 
Presenting author: Claudia Benham, Fenner School of Environment and Society, The 
Australian National University 
 
As the health of coastal ecosystems continues to decline and the complex drivers of 
environmental degradation become more evident, the need for research that transcends 
academic disciplines is increasingly urgent. While the benefits of transdisciplinary research 
are widely recognised, challenges arise in putting these approaches into practice. This paper 
outlines a novel participatory research approach used to scope and conduct transdisciplinary 
research into a complex and dynamic coastal social-ecological system within the Great 
Barrier Reef World Heritage Area. The research demonstrates that incorporating participatory 
techniques during the research scoping phase can help researchers to develop a 
transdisciplinary research program that can both strengthen research outcomes and ensure 
their relevance to coastal communities and decision makers across multiple scales. 
 
 
  



52 
 

11:35 AM: Applying social-ecological system approaches in conservation science: a 
systematic review 
Angela Guerrero Gonzalez, Ana Nuno, Nathan Bennett, Sarah Bekessy, Neil Carter, David 
Gill, Fraser Hartley, Chris Ives, Cecilia Larrosa, Morena Mills, Mathew Selinske, Henry 
Travers, Kerrie Wilson 
Presenting author: Angela Guerrero Gonzalez, ARC Centre of Excellence for Environmental 
Decisions, The University of Queensland 
 
The importance of interdisciplinary social-ecological research to conservation science is 
increasingly being recognized. However there is limited understanding of the extent to which 
current methods and theory-based approaches can help us capture the social-ecological 
context of conservation problems, and facilitate the integration of social and ecological 
knowledge.  We review over 1500 papers on the topic of social-ecological research. 
Preliminary results show that while the number of published papers in social-ecological 
research is rapidly increasing, around a third of applied studies do not include ecological 
aspects, and there is little representation of social-ecological studies in conservation journals. 
In this talk I will report on further results including the level of integration of disciplines and 
theories in social-ecological research, what types of approaches are being applied, and the 
level and type of integration of social and ecological aspects. Conservation scientists and 
practitioners can benefit from understanding how different frameworks and tools can be 
applied, to capture the social-ecological context of a conservation problem and to facilitate 
the integration of social and ecological variables for generating and evaluating possible 
solutions. 
 
11:40 AM: Stakeholder perceptions of the efficacy of biodiversity offset policy in 
Australia 
Megan C. Evans  
Presenting author: Megan C. Evans, The Australian National University, Fenner School of 
Environment and Society, Acton, Australian Capital Territory 2601, Australia 
 
Biodiversity offsetting aims to counterbalance ‘unavoidable’ impacts to biodiversity due to 
human development by protecting or restoring biodiversity elsewhere. Despite its rapid 
uptake by governments and businesses worldwide, biodiversity offsetting remains a divisive 
policy tool, and there is scarce available evidence of its efficacy. An understanding of the 
governance context in which biodiversity offset policy is developed and implemented can 
provide crucial insights into what opportunities may exist for policy improvement. The policy 
actors involved, their motivations and objectives, and the institutional and organizational 
incentives in place may all influence the capacity or inclination for biodiversity offset policy 
to be effectively, efficiently, and fairly implemented. Using a qualitative methodological 
framework, I conducted semi-structured interviews with stakeholders to identify key barriers 
and enablers to achieving positive outcomes from biodiversity offsetting. Preliminary 
findings indicate that although improvements in offset policy and metric design has provided 
regulators and proponents with more guidance on how to implement offset policy, key 
barriers remain in the way of achieving the desired outcomes from biodiversity offsetting: 
namely policy uncertainty, lack of capacity for effective oversight, limited public 
accountability, an inability to make offsetting commercially viable, and the use of offsetting 
in a piecemeal, non-strategic approach. 
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11:45 AM: Food Systems and Human Ecology - How I have used interdisciplinarity 
Federico Davila 
Presenting author: Federico Davila, The Australian National University 
 
Smallholder farmers represent approximately 2 billion people worldwide, yet half of these 
have limited access to healthy and nutritious food. Policies to address hunger continue to 
focus on increasing yields and agricultural intensification, despite wider calls to integrate 
social and environmental concerns into food systems solutions. Smallholder production 
systems are often located in global biodiversity hot-spots, where land use change and 
degradation remains a significant threat to conservation. The social dynamics that influence 
smallholder decision-making are crucial for managing future agriculture in biodiverse 
landscapes. Drawing on a case study of smallholder food production in the megadiverse 
Philippines, I discuss how an interdisciplinary approach has allowed me to identify how 
social attitudes and behaviours perpetuate food systems that are unable to deliver 
environmental and nutritional outcomes. I find that smallholder farmer social systems are 
preventing them from meaningfully influencing their food systems, and that local policy 
knowledge continues to promote unsustainable agricultural practices. I argue that given the 
small-scale nature of these systems, opportunities exist for greater farmer organisational 
capacity to develop through alternative education and training, which could simultaneously 
help alleviate hunger and promote biodiversity conservation. I conclude with some challenges 
I have encountered in being an interdisciplinary social scientist working in environmental 
research, which remains quite conservative and traditional in its approach to researching 
sustainability challenges. 
 
11:50 AM: Integrated conservation and development: evaluating a community-based 
marine protected area project for equality of socioeconomic impacts 
Georgina Gurney, Bob Pressey, Joshua Cinner, Richard Pollnac, Stuart Campbell 
Presenting author: Georgina Gurney, ARC Centre of Excellence for Coral Reef Studies, 
James Cook University 
 
Despite the prevalence of protected areas, evidence of their impacts on people is weak and 
remains hotly contested in conservation policy. A key question in this debate is whether 
socioeconomic impacts vary according to social subgroup. Given that social inequity can 
create conflict and impede poverty reduction, understanding how protected areas can 
differently affect people is critical to designing them to achieve social and biological goals. 
Here, we assessed whether the socioeconomic impacts of marine protected areas - designed to 
achieve the dual goals of conservation and poverty alleviation - differed according to age, 
gender or religion in associated villages in North Sulawesi, Indonesia. Using data from pre-, 
mid-, and post-implementation of the MPAs for control and project villages, we found some 
empirical evidence that impacts on five key socioeconomic indicators differed according to 
social subgroup. We found significant inequality of impacts to environmental knowledge in 
relation to age and religion over the medium and long term. These findings help elucidate the 
pathways through which the impacts of the MPAs occurred, and may be used to improve 
targeting of management activities. Further, our evaluation identified some key limitations of 
current approaches to impact evaluation in relation to social equity, and thus provides 
guidance for future research in understanding how protected areas affect people. 
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11:55 AM: From social science research to policy - making it happen 
Margaret Gooch 
Presenting author: Margaret Gooch, Great Barrier Reef Marine Park Authority 
 
Using social science for effective marine park policy is a complex process. Progress happens 
when mutual understandings derived from diverse world views shape policy.  The Great 
Barrier Reef 2050 Long-Term Sustainability Plan uses an outcomes-based approach to align 
its vision, long-term objectives, short-term targets and actions to improve Reef health.  The 
Plan was informed by expert knowledge and developed with the support of a partnership 
group comprising Traditional Owners and industry, community, science and conservation 
stakeholders. The Plan places considerable emphasis on ecosystem services including human 
wellbeing derived from the Reef. Collaboration and mutual respect between managers and 
social scientists has grown considerably in recent years, and represents an essential 
cornerstone in the successful delivery of the Reef 2050 Long-Term Sustainability Plan. 
Results from social science research and monitoring will be used to refine targets and actions 
in the coming years, enabling Reef managers to remain agile and responsive in light of new 
information. 
 
12:00 PM: NRM governance models to manage, conserve and protect biodiversity in 
Queensland 
Karen Vella, Rachel Eberhard, Andrew Drysdale, Bob Speirs, Norbert Vogel 
Presenting author: Karen Vella, Queensland University of Technology 
 
Across Australia since the early 2000s regional natural resource management (NRM) bodies 
have brokered and delivered critical conservation and biodiversity outcomes.  In Queensland, 
NRM bodies have, in partnership with governments, industry, non-government organisations 
and communities, implemented on-ground action to safeguard catchment health, protect and 
restore floodplain processes and address human impacts on sensitive coastal and marine 
environments.  Though initially a collaborative, multi-level, community-based policy model 
and bilateral government agreement based on strong social science, today Queensland NRM 
has evolved into a mechanism to deliver environmental grants regionally. This change in role 
combined with an increasingly competitive market for environmental service provision and 
policy and political amnesia fuelled by constant change over the past eight years has caused 
many to question the future of regional NRM in delivering conservation and biodiversity 
outcomes.  The well-acknowledged deficiency in longitudinal monitoring of the regional 
NRM model and its various Queensland nuances has limited the effective analysis of 
governance options to deliver critical conservation and biodiversity services. 
Our appraisal of alternative governance models for Queensland's NRM against integrated 
practitioner, institutional and social science criteria find that different institutional structures 
require quite different change processes.  Irrespective of the next generation governance 
model, the potential for significant learning and new theory building is high. 
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12:05 PM: Navigating social conflict to achieve successful conservation outcomes: 
Perspectives from social psychology 
Rebecca Colvin 
Presenting author: Rebecca Colvin, School of Geography, Planning and Environmental 
Management, The University of Queensland 
 
Social conflict about conservation can undermine the efficacy of decisions made, and can 
erode public support for conservation. Successfully navigating conservation conflict requires 
understanding the stakeholders involved - their identities, values, and beliefs - and how 
different stakeholders interact with each other and decision-makers. Theoretical perspectives 
on conflict from social psychology can inform science and equip practice to achieve better 
conservation outcomes. Where a conservation intervention divides society across lines such 
as 'environmentalists' and 'hunters', stakeholders are self-categorising into social identities 
which come pre-packaged with associated beliefs, agendas, behaviours, and norms for 
engagement with other stakeholders and decision-makers. Hostility toward, cynicism of, and 
stereotypes about other stakeholder groups characterise the intergroup relations and escalate 
the conflictual tone of the dispute. This encourages polarisation through directing group 
leaders to adopt extreme stances, skewing negotiations toward intractability. Individual group 
members are stereotyped and dehumanised by opposition group members, meaning that 
causing harm can be more easily rationalised. Relationship building between conflictual 
stakeholders and collaborative approaches to conservation present opportunities informed by 
social psychology for deescalating conflict and achieving outcomes which are effective both 
ecologically and socially. 
 
12:10 PM: Community values, local knowledge and environmental watering in the 
Murray Darling Basin 
Bruce Taylor, Andrea Walton, Marcus Barber 
Presenting author: Bruce Taylor, CSIRO Land and Water 
 
An interdisciplinary approach to complex conservation challenges requires including local 
people's values and knowledge. This goes beyond consultation on proposals or opportunities 
to participate in their implementation. It must engage with the process of re-imagining 
possible outcomes beyond the problem/solution framing offered by scientists and policy 
makers. It must also be open to bridging conservation goals and local development 
aspirations in new and sometimes unexpected ways. An important step towards developing 
this capability is understanding how affected communities see and make sense of 
environmental change (past and future) and the likely consequences of management 
interventions. A recent study in the Lower Murrumbidgee floodplain in the Murray-Darling 
Basin elicited local residents' perspectives on the social and economic benefits, and concerns 
about, a possible environmental watering scenario under the Basin Plan. Through this lens, 
the potential for improving the condition of wetlands, rivers and lakes were seen from a 
broader community well-being and livelihoods perspective. This perspective helped to place 
changes to floodplain and river ecology in the context of broader socio-economic change 
experienced by those communities over time. It then becomes possible to reframe 
environmental watering not only as an ecological tool, but as an economic and social 
development strategy. 
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12:15 PM: Conservation, social science and policy; a proposal for a way forward 
Nadine Anne Marshall, Paul Augustine Marshall 
Presenting author: Nadine Marshall, CSIRO Land and Water, ATSIP Building, James Cook 
University, Townsville, QLD, 4811, Australia. 
 
Failure to formally integrate the human dimension of natural resource systems is arguably 
one of the main factors contributing to the failure of environmental conservation and natural 
resource management worldwide. Despite decades of evidence on the importance of 
incorporating knowledge of people and their lives into policy design and implementation, 
policy-makers rarely integrate social science into structured decision making processes. We 
suggest that part of the reason is that the appropriate and important aspects of the human 
dimension are frequently reduced to economic aspects; more subjective but highly influential 
factors such as identify and culture are left out of decision-making processes. Here we 
propose a framework that integrates the important elements of human systems with 
ecological information to help conservation managers take a more holistic systems view 
when developing strategies to meet conservation goals. We test the framework with data of 
coastal communities along the Great Barrier Reef, and explore how policy makers might 
compare two hypothetical policy options for enhancing conservation outcomes in inshore 
coastal areas. Our results show how the incorporation of human data into the assessment of 
policy options helps decision makers determine which policy option is more likely to be 
feasible, socially acceptable and desirable to coastal communities in the pursuit of 
conservation goals. 
 
 
12:20 – 12:45PM: DISCUSSION  
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Social Network Analysis for Conservation: Challenges and Opportunities, 
P8 
 
Organisers: Angela M. Guerrero, University of Queensland and Michele Barnes, University 
of Hawaii at Manoa 
Social network analysis (SNA) is rapidly gaining ground in conservation science and 
management. This move reflects the reality that conservation and environmental management 
actions are typically the result of decision-making processes that are not made in isolation; 
they are made in a social setting.  A network approach is one way to visualise and analyse the 
social settings in which decisions are made that affect conservation outcomes. There are 
several ways in which SNA can be useful in this regard: to describe a system, to understand a 
system, or to inform an objective-driven analysis in support of conservation action. Yet 
despite the utility of SNA for advancing conservation and broader environmental 
management objectives, there is serious potential for misuse. Drawing on examples from both 
terrestrial and marine systems, this session will 1) showcase the different ways in which SNA 
has been used to support conservation science and management, 2) demonstrate how social 
networks can be incorporated into conservation and environmental management research 
along a casual pathway; i.e. as an explanatory variable, a mechanism explaining an outcome, 
or as an outcome itself, and 3) highlight critical challenges associated with the use of SNA in 
conservation science and environmental management research. 
 
11:30 AM: Social network research in conservation and environmental management 
Angela Guerrero, Michele Barnes, Örjan Bodin, Garry Robins, Iadine Chades, Sayed 
Iftekhar, Courtney Morgans, Kerrie Wilson 
Presenting author: Kerrie Wilson, Centre of Excellence for Environmental Decisions, The 
University of Queensland 
 
Social network research is rapidly gaining ground in conservation science and management. 
This move reflects the reality that conservation and environmental management actions are 
typically the result of decision-making processes that are not made in isolation; they are made 
in a social setting.  A network approach is one way to visualise and analyse the social settings 
in which decisions are made that affect conservation outcomes. There are several ways in 
which social network research can be useful in this regard: to describe a system, to 
understand a system, or to inform an objective-driven analysis in support of conservation 
action. Yet despite the utility of social network research for advancing conservation and 
broader environmental management objectives, there is serious potential for misuse. This talk 
will look at the different ways in which social networks can be incorporated into conservation 
and environmental research and highlight current challenges. 
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11:35 AM: Understanding trade offs in collaborative conservation using SNA 
Courtney Morgans, Angela Guerrero, Erik Meijaard, Marc Ancrenaz, Kerrie Wilson 
Presenting author: Courtney Morgans, University of Queensland 
 
Collaboration has been demonstrated to improve returns from conservation investment. 
However collaboration can only be successful if the benefits outweigh the costs. These costs 
are unlikely to be spread equally between collaborating partners and can therefore influence 
the success of the collaborative activity and the likelihood of participation in future 
collaborative programs. This presentation will summarise how the conceptualisation of 
collaborative partnerships as a social network can facilitate the investigation of social 
processes and trade offs that underpin collaborative conservations programs, using the 
Bornean Orangutan conservation sector as a case study system. 
 
11:40 AM: Building Governance Capacity Through Social Networks 
Jessica Blythe, Philippa Cohen, Daykin Harohau, Hampus Eriksson 
Presenting author: Jessica Blythe, ARC Center of Excellence for Coral Reef Studies, James 
Cook University 
 
In response to the shortcomings of top-down environmental management, new modes of 
collaborative governance are promoted. Governance networks are social networks that have 
been deliberately formed to foster relations between different actors for collective purposes. 
However, comprehensive analyses of how changes might be brought about in governance 
capacity from investments in networks have been lacking. To address this gap we use a 
framework proposed by Foster-Fishman et al. (2001) to unpack four dimensions of 
governance capacity (1) individual or member capacity, and (2) organizational, (3) 
institutional and (4) relational capacity. We examine the case of the Malaita Provincial 
Partnership for Development; a midscale governance network in the Solomon Islands, formed 
by public, private, religious, and civil society actors. We reflect on our findings against 
insights from social network analysis. Our results also illustrate that understanding the 
contribution of networks to environmental governance capacity benefits from a situated 
analysis network processes that mediate relationships within the network, such as negotiation 
of power and resource asymmetries and the navigation of stakeholder trade-offs and 
incentives. Our approach and findings help to inform the use and interpretation of 
quantitative social network analyses and provide insights on the structures, processes and 
capacities that might deem a network more or less effective in improving environmental 
outcomes. 
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11:45 AM: Can the structural social network of community groups predict a 
sustainable approach to pest management? 
Harriet A. Achi, Barbara B. Breen, Dave R. Towns 
Presenting author: Harriet Achi, School of Applied Sciences, Auckland University of 
Technology (AUT), Auckland, New Zealand 
 
Identifying and analysing relationships between community group members (stakeholders) is 
an important step towards working with them to develop new conservation initiatives. Social 
Network Analysis (SNA) enables an understanding of how different stakeholders work 
together, share resources, or communicate across their network by interpreting structural 
relational indicators such as strength, density, reciprocity, centrality and betweenness. In 
response to proposals for pest management, an initial list of stakeholders on an island was 
developed through snowball method and data on relationships were collected through an 
Organisational Network Analysis (ONA) online survey with a response rate of 47%. A total 
of 35 community groups were identified as associating with conservation initiatives. 
UCINET software was used for data analysis while Netdraw was used for data visualisation. 
The network revealed mostly weak and non-reciprocal links among stakeholders, low 
density, and high concentration of relational attributes within a few groups; i.e. high number 
of connections, strong level of closeness to other groups, and high power/influence within the 
network. Hence, the network suggests a non-resilient structure which might easily 
disintegrate by the removal of just one or two key stakeholders. The structure, however, have 
potential for cross-border collaboration, ‘gatekeepers’ or ‘brokers’ interventions, increasing 
influence for policy or on-ground action, or for facilitating information and knowledge 
transfer; all of which are necessary for sustainable pest management. 
 
11:50 AM: The structure of collaboration networks among organisations reveals 
strengths and weaknesses in natural resource management (NRM) governance systems 
Jorge G. Álvarez-Romero, Örjan Bodin, Vanessa M. Adams, Allan P. Dale, Michaela 
Spencer, Georgina G. Gurney, Coralie D'Lima, Bob Pressey 
Presenting author: Jorge Álvarez-Romero, ARC Centre of Excellence for Coral Reef Studies, 
James Cook University 
 
It is generally accepted that healthy NRM governance systems are needed to improve 
decision-making and effectively implement management. While there is no common 
agreement on how to measure governance health, different approaches are used to study the 
structure and function of NRM systems and how both influence management outcomes. 
Studies on governance systems have shown that the function of these systems can be related 
to connections between actors. Studying collaboration networks of organisations can thus 
help to identify strengths and weaknesses of governance systems. We studied collaboration 
among NRM organisations in three catchments in northern Australia. We undertook a 
qualitative assessment of governance health using a systems-oriented framework, which 
draws on the policy, planning and management literature and describes five structural 
components of governance systems. Following, we used social network analysis to map and 
describe collaboration networks, which helped us interpret our qualitative assessment from a 
structural-connectivity perspective. We focused our analysis on aspects considered most 
relevant to explore the strengths and weaknesses of collaborations, as well as to respond the 
analytical points of enquiry of our qualitative assessment regarding connectivity, decision-
making capacity and knowledge use. We found that social network analysis can help to 
explain and describe (quantitatively) NRM governance health and complement qualitative 
assessments. 
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11:55 AM: The geopolitical (mis)alignment of dispersal corridors and political 
partnerships across the Indo-West Pacific 
Eric A. Treml, Pedro I.J. Fidelman, Stuart Kininmonth, Julia A. Ekstrom, Örjan Bodin 
Presenting author: Eric Treml, School of BioSciences, University of Melbourne, Parkville, 
Victoria 3010, Australia 
 
Critical to improving environmental governance is understanding the fit (alignment) between 
political partnerships and important ecological processes. This is particularly true for 
biodiversity hotpots and ecologically sensitive areas that are subject to human activities. 
Here, we present an innovative approach to quantify ecological-institutional alignment across 
an environmentally and politically complex large-scale marine social-ecological system. We 
show trans-boundary networks of marine dispersal corridors and the intersection with cross-
country institutional linkages related to marine management. In integrating large-scale 
ecological-institutional networks, we identify geopolitical fit and misfit between a region's 
ecological processes and its governance. We demonstrate this approach in the Indo-West 
Pacific region, a global marine biodiversity hotpot in the Indo-West Pacific. We present 
region-specific institutional and ecological networks, highlight current challenges, and 
suggest future directions to refine the proposed approach to quantify alignment between 
ecological processes and governance arrangements. 
 
12:00 PM: Quantifying the Importance of Social Networks for Conservation Planning 
Jonathan Rhodes, Iadine Chad �s, Angela Guerrero, Örjan Bodin 
Presenting author: Jonathan Rhodes, The University of Queensland 
 
Interest in integrating social networks into conservation planning has grown considerably 
over the past few years. However, there have been few attempts to evaluate how much and in 
what situations the integration of social networks provides the greatest benefits for 
conservation planning. Here we use a model system to address this question. We first develop 
a decision framework to identify priority conservation actions to conserve species distributed 
across a network of planning units where the managers of those planning units are linked 
through a social network. More specifically, we assume that the social network allows 
managers to influence each other so that managers who are connected to each other behave 
more similarly than those that are not connected. We then quantify the extent to which the 
strength of network influence, the structure of the network, and species distributions 
determines the importance of accounting for the social network. We show that network 
importance depends strongly on influence strength, followed by network structure. However, 
there are strong interactions with the distribution of species even to the extent that, when the 
distribution of species is highly nested across planning units, accounting for the social 
network matters little. 
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12:05 PM: Linking Social Networks to Environmental Outcomes 
Michele Barnes 
Presenting author: Michele Barnes, Department of Botany, University of Hawaii; ARC 
Centre of Excellence for Coral Reef Studies, James Cook University 
 
Social networks can profoundly affect human behavior, which is the primary force driving 
environmental change. Social interactions with friends, family, and neighbors directly 
influence people's beliefs, decisions, and behaviors. Additionally, social networks channel 
information and resources that can facilitate human action. Yet empirical evidence 
demonstrating how these micro-level social interactions scale up to influence large-scale 
environmental outcomes has remained illusive. In this talk I present an initiative that 
leveraged comprehensive data on information sharing networks among large-scale 
commercial tuna fishers to examine structural effects of homophily - the tendency for people 
to associate with those most similar to themselves - on rates of shark bycatch, a significant 
global environmental issue. The results provide quantitative, empirical evidence that social 
affiliations are tied to behaviors that can directly impact ecological health, and that biases 
toward within-group ties can impede the diffusion of sustainable behaviors. Importantly, 
enhanced communication across segregated fisher groups could have mitigated the incidental 
catch of over 46,000 sharks from 2008 - 2012 in a single fishery. I conclude by highlighting 
some of the challenges associated with obtaining information at the level of detail needed to 
link social interactions to environmental outcomes, and discuss the benefits of using this 
information to support improvements in environmental management. 
 
12:10-12:45PM: DISCUSSION  
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Conserving migratory and mobile species under threat: challenges, tools 
and thinking for solving this and other conservation conundrums, P9 
 
Organisers: Jennifer McGowan and Vivitskaia Tulloch, The University of Queensland 
Over 18,000 animals have been tracked in Oceania between 2002 and 2012. While many 
animal tracking and telemetry studies are frequently designed to answer specific questions 
about the movement, demography, and behavior of animals, the research is often justified 
because of its potential impact in conservation. Despite this, the link between the outcomes of 
telemetry research and applied conservation remains tenuous at best. The fundamental 
challenge involves linking telemetry data to conservation decision-making frameworks by 
explicitly reducing the uncertainties affecting where, when and what management actions to 
take. This session aims to gather relevant scientists and managers to discuss the barriers, new 
developments, and tools and thinking surrounding how to best maximizing our return-on-
investment in animal tracking and telemetry to address real world conservation challenges. 
 
11:30 AM: Migrating across borders 
Salit Kark, Eduardo Gallo Cajiao 
Presenting author: Salit Kark, The University of Queensland 
 
Migratory species often cross multiple political boundaries along their migration routes. Birds 
in particular can have long migration routes, crossing many countries and borders. Threats, 
actions and policies can vary across these boundaries, creating complexity and challenges in 
conservation efforts. A wide range of institutional and other arrangements have been 
established to address these threats, some of these aiming to collaborate in conservation 
efforts of migrating birds across the different flyways. However, many gaps still exist. 
Identifying the advantages and limitations of such collaborative efforts can help mitigate the 
threats to migrating species. 
 
11:35 AM: Protecting shorebirds in an uncertain, changing environment 
Sam Nicol, Richard Fuller, Takuya Iwamura, Iadine Chades 
Presenting author: Sam Nicol, CSIRO Land and Water 
 
Shorebird declines in Asia and Australasia are being driven by multiple threats, and the 
impact of these threats are likely to increase as sea level rise (SLR) inundates shorebird 
habitat throughout the flyway. The extent of habitat loss that will be caused by SLR is 
uncertain, because both the future extent of SLR and its impact on bird populations are 
uncertain. We need to plan ahead and protect coastal environments strategically to minimise 
the future negative consequences of SLR, but how can we do this when we don't know for 
certain what will happen? There is a trade-off that prevents managing everywhere: under-
preparing for SLR results in habitat loss, yet over-compensating is expensive and diverts 
funds away from other threats. We developed a new method for optimal planning in 
uncertain, non-stationary networks and applied it to the East Asian-Australasian shorebird 
flyway. Our approach prioritises actions across space and time to decide where to act using 
current data, while also learning from new knowledge as it is collected. The approach allows 
us to decide how much and where we should protect coastal shorebird habitats despite 
ongoing uncertainty about the future. We demonstrated that applying the dynamic learning 
used by our approach could save 25,000 more shorebirds than a heuristic that plans based on 
a single 'most likely' future scenario. Our approach is general and can be used to plan for 
other species threatened by the impacts of an uncertain future climate. 
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11:40 AM: Could the biggest movers be the biggest losers - clues from ecosystem 
modeling of whale-krill interactions 
Vivitskaia J. D. Tulloch, Éva E. Plagányi, Christopher Brown, Richard Matear, Anthony 
Richardson, Hugh P. Possingham 
Presenting author: Vivitskaia Tulloch, University of Queensland 
 
Reliable predictions of climate change impacts on harvested marine species such as krill and 
their dependent predators are crucial for effective ecosystem-based fisheries management. In 
the Southern Hemisphere, altered productivity regimes are expected due to climate-induced 
changes in the oceans. Highly migratory baleen whales may be particularly susceptible to 
these changes, due to the close synchrony between their life history and water temperature, 
and productivity. There is currently limited understanding of the complex trophic interactions 
between these species, and their responses to changes in the marine environment. We 
developed a focused forage fish 'Model of Intermediate Complexity for Ecosystem 
Assessments' (MICE) for phytoplankton, krill and five baleen whales (Blue, Fin, Humpback, 
Minke, Right whales), including predator-prey feeding interactions. We fitted the model to 
available catch and survey data, and account for key uncertainties to increase robustness. We 
include environmental forcing using outputs of existing global climate models to predict 
primary-productivity shifts under climate change for the southern hemisphere, and used the 
predicted patterns to evaluate how krill and their dependent predators perform under alternate 
oceanographic conditions. We found spatial and temporal variability in the response and 
recovery of whales to historic harvesting. Our models also highlight differences between 
whale species in bottom-up forcing of distribution and abundance across the southern oceans 
given changes in productivity. With many of the large whale populations severely impacted 
by historic whaling, this improved understanding of their response to changes in their prey 
from multiple stressors could have important implications for future conservation. 
 
11:45 AM: Fulfilling the promise: linking animal telemetry-derived data to conservation 
actions 
Jennifer McGowan, Maria Beger, Rebecca Lewison, Rob Harcourt, Hamish Campbell, Mark 
Priest, Ross Dwyer, Hsien-Yung Lin, Pia Lentini, Christine Dudgeon, Clive McMahon and 
Hugh P. Possingham 
Presenting author: Jennifer McGowan, The University of Queensland 
 
Animal telemetry has revolutionized our understanding of animal movement, species 
physiology, demography and social structures, the changing environment and the threats that 
animals are experiencing. Yet a systematic approach to using this information to guide 
conservation actions and ameliorate those threats is lacking.Here we argue that telemetry data 
is of no immediate practical use unless it enables us to better choose between management 
actions.  To bridge this gap, we define a framework that links telemetry data to choosing 
actions that abate threats. We argue that ecologists and managers have a joint responsibility 
to closely examine whether telemetry provides data that will inform management questions, 
and encourage the use of value of information analysis to assist with this effort. We 
encourage researchers utilizing telemetry technology to target their research towards 
gathering information that is more likely to change management actions and maximize net 
benefits to species. 
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11:50 AM: The value of migration information for conservation prioritization of sea 
turtles 
Tessa Mazor 
Presenting author: Tessa Mazor, CSIRO 
 
Most conservation plans fail to incorporate the spatial connectivity that is needed to 
adequately protect migratory species. Protecting such animals is difficult given that their 
movements are uncertain and variable, they can span vast distances, cross international 
borders, and traverse land and sea habitats. Information available to conservation managers to 
design plans are often thin, patchy and come from various sources. Filling in the gaps in that 
information can be costly and time consuming. So what degree of spatial information 
provides sufficient results for directing management actions? We develop and evaluate an 
approach that incorporates habitat and movement information to advance the conservation of 
migratory species. We illustrate our approach using information on threatened loggerhead sea 
turtles (Caretta caretta) in the Mediterranean. Setting conservation targets for migration tracks 
altered the location of conservation priorities, indicating that conservation plans designed 
without such data would miss important sea turtle habitat. We propose that future telemetry 
studies tailor their efforts towards conservation prioritization needs, meaning that spatially 
dispersed samples rather than just large numbers should be obtained. 
 
11:55 AM: Using telemetry to formulate conservation plans for migratory species: 
optimising closure scenarios to reduce bycatch of a critically endangered shark 
Ross G. Dwyer, Matthew Watts, Barry Lyon, Richard Pillans, Siddeswara Guru, Minh Dinh, 
Hamish A. Campbell , Hugh P. Possingham & Craig E. Franklin 
Presenting author: Ross Dwyer, The University of Queensland 
 
For migratory species, many conservation strategies fail to cover the network of habitats used 
due to difficulties in surveying animals over adequate spatial and temporal scales. 
Furthermore, fixed boundaries based on a species’ geographical range may be too large to be 
feasible for protected area designation. Here we used long-term tracking data to inform the 
spatial prioritisation of fisheries closures, with the aim of reducing bycatch of the critically 
endangered speartooth shark Glyphis glyphis. We investigated whether a dynamic 
management approach can produce more focused conservation strategies that reflect both the 
spatial requirements of the species, whilst accommodating the needs of local fishermen. 
Over 2 years, 66 sharks were tracked throughout 200 km of river and estuary using a network 
of 60 hydrophones. We defined the minimum area needed to conserve the population on the 
basis that the protected area must contain 90% of a shark’s utilisation distribution. Our 
analysis revealed that a closure strategy that operated over monthly intervals (i.e. temporal 
spatial closures) was able to meet representation targets with a greatly reduced impact on 
local fishermen compared with static management measures (i.e. permanent spatial closures). 
This study is the first to use animal telemetry data in a prioritisation framework to optimise 
spatial and temporal fisheries closures. Our findings illustrate the benefits of long-term 
monitoring and dynamic management measures for highly mobile species. 
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12:00 PM: Contrasting experimental design is hindering the use of animal biotelemetry 
data in conservation science 
Hamish Campbell 
Presenting author: Hamish Campbell, Charles Darwin University 
 
There are logistical, technical, and analytical challenges to incorporating telemetry-derived 
animal movement data into conservation planning exercises. The logistical and technical 
impediments are being tackled by the animal biotelemetry research community, but little 
head-way has been made around the analytical challenges. I believe a major hindrance in the 
transfer of animal biotelemetry data into conservation planning is due to a disparity in how 
each respective research communities assess animal resource-use and availability. In 
conservation planning, individuals are not typically identified and resource-use is not 
recorded, observations are assumed independent and the availability of the resources are 
assumed equal for all individuals. Now compare that with the common experimental design 
for an animal biotelemetry study. Here, individuals are identified and resource use is 
determined for each individual, only observations from individuals and their relocations are 
assumed independent, with resource use being pooled across the studied individuals. So 
whilst animal telemetry data is far richer than species presence records, the intricacies of 
individual-based movement information are hindering their uptake into conservation planning 
algorithms and models. Realisation of the data requirements within each respective research 
community at the study design phase may assist to facilitate data interoperability. 
 
12:05 PM: A Cultural Change in Sharing Acoustic Telemetry Data and Advantages for 
the Meta-analysis of a National Database 
Andre Steckenreuter, Charlie Huveneers, Peter Walsh, Russ Babcock, Roger Proctor, 
Matthew Taylor, Robert Harcourt 
Presenting author: Andre Steckenreuter, Integrated Marine Observing System - Animal 
Tracking Facility 
 
The Integrated Marine Observing System's (IMOS) Animal Tracking Facility is a national, 
collaborative research infrastructure program. All data is collated in the facility's national 
database built through collaboration between IMOS and the acoustic telemetry community. 
Each collaborating project provides information on marine species and their temporal and 
spatial movements. A guiding principle for all IMOS Facilities is that data collected using 
IMOS funds must be publicly available. However, due to the sensitivity of specific data 
incorporated into the national database, security measures had to be implemented. Three 
levels of security are provided 1) Freely available data, 2) Embargoed data for which the 
metadata is not released for up to a maximum of three years and 3) Protected Data where all 
metadata is not released for an indefinite period. While protecting data owners in the short 
term, restrictions on data availability can hamper the advancement of knowledge. In 
particular, incomplete data in long-term datasets can distort meta-analyses on important 
conservation issues. The formation of research networks with large shared databases is 
transforming the ability of the acoustic telemetry community to understand animal 
movements. The cultural change arising from truly sharing data is already well established in 
other areas of science. The challenge for our community is to maintain this momentum, and 
ultimately transform into Big Science with functional, large scale, and multi-decadal acoustic 
telemetry.    
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12:10 PM: New development in conservation telemetry: an automated system capable of 
tracking small, fast-moving animals 
Mateusz Jochym, Cameron Grant, David Pattemore 
Presenting author: Mateusz Jochym, The New Zealand Institute for Plant & Food Research 
Ltd 
 
Manual telemetry is time consuming, laborious, and often lacks precision. We developed an 
automated system which is capable of simultaneous, real-time tracking of multiple 
individuals fitted with the smallest available commercial transmitters. Our system aims to 
overcome the limitations of manual tracking and other automated systems: it continuously 
logs all pulses received at all antennas, emitted from multiple radio tags. This yields 
unprecedented spatial and temporal resolution. The system is portable, extensible, and self-
contained (solar-powered); it can be easily deployed in remote areas. The system has two 
options for configuration, with coverage exceeding 60 ha: 

1. 4 masts, each with an array of 6 directional Yagi-Uda antennas, for triangulation of 
location and distance estimation; 
2. 24 omnidirectional antennas, arranged in a triangular mesh for estimating location based 
on signal strength. 

Here we will present results of our validation and early trials of the system. Using 200 mg 
transmitters, the precision of this system is in the range of 5-20 m over distances up to 1 km.  
Originally developed to track bumble bee queens, this system is a powerful new tool for 
conservation science. The imminent reduction of transmitter size will allow real-time tracking 
of even smaller animals (including native Australian bees). We are open to collaborations 
worldwide.  
 
12:15 PM: Data sharing and aquatic telemetry: a challenge to maximizing effective 
conservation outcomes 
Rob Harcourt 
Presenting author: Rob Harcourt, Department of Biological Sciences, Macquarie University 
& Integrated Marine Observing System, Animal Tracking and Monitoring 
 
Globally, aquatic environments are undergoing rapid and profound change, in large part due 
to ever expanding human activities. Our ability to predict organism and community responses 
requires accurate information on animal movements, interactions, and an improved 
understanding of how underlying physiological and environmental processes shape species 
distributions. Aquatic telemetry is already transforming our ability to observe animal and 
their movements in otherwise remote and hostile environments. In so doing it has 
fundamentally altering our understanding of the structure and function of global aquatic 
ecosystems and their threats. Yet new challenges present themselves in coordination of 
monitoring animal movements across large-spatial scales (ocean basins) and international 
boundaries. Effective conservation requires readily accessible and cost-effective animal 
movement databases. United global networks with effective data sharing across national and 
international databases provide the mechanism for exchange of essential animal movement 
data at a scale relevant to many migratory species. Only through the development of global 
networks, will conservation science realize the potential of telemetry as a conservation tool 
and provide the means by which we can effectively conserve wide ranging animals in the 
face of mounting human pressures and environmental change. 
 
12:20-12:45: DISCUSSION 
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Lunch Workshops: July 6, 12:45 – 2:15 PM 

Making effective connections between academia and conservation NGOs, 
P6 
Organiser: Rebecca Weeks, James Cook University 
Many conservation scientists, and students in particular, seek opportunities to make their 
research relevant and useful to practitioner organisations, but are unsure how best to make 
those connections. Once a connection has been made, conducting collaborative research 
presents additional challenges, for example in the need to produce both academic outputs and 
real-world outcomes. This session will comprise a panel discussion with conservation 
scientists experienced in conducting research within an applied context. Facilitated questions 
to the panel will draw upon their extensive experience in managing collaboration between 
conservation practitioner organisations and researchers. For example: 

• How can scientists/students looking to engage with real-world conservation projects 
initiate that collaboration? 

• What has been really effective in achieving both parties’ objectives, and what didn’t 
work so well? 

• What are the benefits and challenges associated with tying your research into applied 
projects? and How can students position their work so that they are competitive for 
NGO jobs upon graduation? 

There will then be time allocated for questions from the audience and general discussion. 

How and why to start a SCB Chapter, P7 
Organisers: Monica Awasthy and Rosalynn Anderson-Lederer 
This short lunchtime seminar will be an informative guiding presentation on how and why to 
form a new SCB Chapter. The presenters, Monica Awasthy and Rosalynn Anderson-Lederer, 
are both members of the SCBO board, international Chapters Committee and Oceania chapter 
leaders. We will draw from our own considerable experience at starting chapters and 
illustrate best practices and inspirational activities from Chapters all across the globe. 
Attendees will be able to ask questions about funding sources, jump-starting projects, and 
connections to SCB Global. Materials and guides for starting an SCB Chapter will be 
available. 
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What editors and reviewers are (not) expecting to find in your submission, 
P8 
Organisers: Moreno Di Marco 
Publications are the mean through which research findings and ideas are disseminated to the 
broad scientific community. Publications are also one of the products that you are expected to 
deliver during and/or after your PhD project. Most importantly: publications are what your 
next employer will look for while screening your CV! Conservation Science is no exception. 
Preparing the submission of a paper can be a stress-demanding exercise, and getting the paper 
accepted can take anything from 2 months to 2 years. Despite some cumbersome efforts, 
young authors sometimes fail to adequately present potentially good papers; as a result, they 
end up getting their work rejected with negative reviews (or before being sent for review). 
This generates even more stress of course! The purpose of this workshop is to uncover some 
of the most common mistakes that make editors and reviewers unhappy (these include both 
omission and commission errors). A roundtable of conservation scientists, directly involved 
in editorial and peer review activities, will provide a bunch of personal perspectives on the 
topic. The roundtable panel will include representatives of the entire decision chain: 
Reviewer – Editor – Editor in Chief. An open discussion session will follow, where workshop 
facilitators will encourage participants to interact with the speakers through Q/A, and to share 
their view and personal experiences. 

Successfully getting funds and grants for conservation, P9  
Organiser: Rebecca Stirnemann 
Getting grants and funds for conservation are critical if we are to have an impact. Passion is 
not always enough on its own. I work on a critically endangered and an endangered bird 
species. One species is the last in its genus, the very last Didunculus, the little dodo or 
Manumea. They live in a declining forest in Samoa where access to funds is not easy. This is 
the story of what fighting for these species has taught me. Hopefully, the Manumea story can 
help you save a species or forest too. In this workshop, I go over the steps which have 
allowed our team to successfully gain funds for the forest ecosystem and endangered species 
we work on. And we cover the steps you need to take to maintain some of those funds over 
time. We hope that this workshop will interest both those seeking tips on gaining funds and 
those with experience which they would be willing to share. 
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Symposiums, July 6, 2016 2:30 – 4:00 PM 

Re-imagining the Indigenous-conservation alliance, P6  
 
Organiser: Cathy Robinson, CSIRO 
The relationship between Indigenous and conservation agendas has had a troubled past and 
continues to challenge contemporary co-management agreements. At times conservation 
areas have had a negative impact on Indigenous people and Indigenous rights, collaborations 
between conservation science and Indigenous knowledge is often an aspiration rather than a 
reality, and Indigenous people’s aspirations for their communities and estates can appear to 
contradict conservation goals. On the other hand, Indigenous and conservation alliances have 
resulted in the return of millions of hectares of land to Indigenous ownership, defeated 
proposals for incompatible development inside world heritage areas, secured significant 
government and philanthropic funding for Indigenous land and sea management and given a 
voice to Indigenous people in international fora and mechanisms such as the World Heritage 
and Biodiversity Conventions. This session acknowledges both the challenges and the 
opportunities, focusing on the potential for re-imagining Indigenous conservation alliances 
and partnerships. We welcome papers that: highlight the environmental significance of 
Indigenous estates around the world; show-case the innovative approaches used by 
Indigenous landholders to protect the natural and cultural values of their land and sea estates; 
and consider new conservation standards and opportunities for environmental service 
provision that also improve long-term livelihood security and well-being of Indigenous 
peoples and local communities. 
 
2:30 PM: Importance of Indigenous community-based conservation in threatened 
species management 
Anna R. Renwick, Catherine Robinson, Stephen Garnett, Hugh P. Possingham, Josie 
Carwardine 
Presenting author: Anna Renwick, ARC Centre of Excellence for Environmental Decisions, 
Centre for Biodiversity & Conservation Science, University of Queensland, Brisbane QLD 
4072, Australia 
 
Conservation has at times had a negative impact on Indigenous people and aspiration for 
collaboration between conservation science and Indigenous knowledge has previously not 
transpired. However, conservation policy and agreements have recently acknowledged the 
importance of Indigenous people, their knowledge and governance systems, and rights to the 
environment. Consequently, conservation standards and guidelines are now taking into 
account the social, economic and cultural impacts of conservation actions. Here we argue that 
the conservation value of areas under Indigenous community based action is also a key issue 
to consider. Using Australia as a case study, we demonstrate the importance of Indigenous 
lands for conserving biodiversity, specifically threatened species. Indigenous land covers 
almost 45% of Australia. Approximately 45% of threatened species habitat is on Indigenous 
land including several species that exist entirely, or almost entirely, in these areas making 
Indigenous land as important for threatened species conservation as the rest of the country. 
We call for the need to recognise the importance of Indigenous community based 
conservation for the management of threatened species, and add the conservation value of 
Indigenous land as an important component to be recognised along with the social and 
cultural aspects. 
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2:40 PM: A collaborative approach to setting priorities for threatened species on 
Indigenous lands 
Josie Carwardine, Cathy Robinson, Beau Austin, Stephen Garnett 
Presenting author: Josie Carwardine, CSIRO 
 
Current resources for managing threatened species are limited and hence prioritisation is 
essential. Indigenous groups could be important partners in this effort as much of their lands 
and seas contain species that are of high conservation and cultural value. Yet prioritisation 
approaches in such cross-cultural settings can be challenging. Currently, priority setting 
approaches based on cost-effectiveness analysis are increasingly applied at broad scales and 
focus on species of conservation value. Indigenous priority setting approaches are holistic, 
adaptive and often utilitarian approaches applied in cultural settings at local scales. As such a 
collaborative approach could help to negotiate which species and habitats should be the focus 
of management efforts, what processes or activities threaten these important landscapes and 
what management actions need to be implemented to ensure that country stays healthy. In 
this paper we discuss these challenges and consider the attributes of priority setting tools that 
enable conservation and Indigenous collaborators to improve outcomes for multiple values 
and solve problems in cross-cultural settings with disparate knowledge systems. Our goal is 
to work towards a collaborative priority setting approach applicable at multiple scales that 
can be applied to inform broad policy decisions and be implemented by managers 
themselves. 
 
2:50 PM: The wider social outcomes from Indigenous Australian land management - 
concepts and categories for enhanced valuations 
Marcus Barber 
Presenting author: Marcus Barber, Land and Water, CSIRO, Australia 
 
This presentation provides results from recent research examining the broader outcomes 
associated with formal Indigenous Cultural and Natural Resource Management (ICNRM) 
programs in Australia. The work encompassed intensive literature analysis and field studies 
with two mature ICNRM agencies, the Yirralka Rangers of Northeast Arnhem Land and the 
Kowanyama Aboriginal Land and Natural Resource Management Office (KALNRMO). It 
complements past research that has focused on the health and economic impacts of ICNRM. 
In particular, the work shows how wider social outcomes (as they are often termed) can be 
better identified and categorised by clarifying the relationship between social and cultural 
benefits, and by positing a previously under-identified category, political benefits. The study 
also demonstrates the importance of systematic attention to ICNRM beneficiaries as well as 
benefits in order to highlight previously unidentified value, particularly as it relates to non-
local and non-Indigenous populations. The field study of the KALNRMO was the first to 
entirely focus on ICNRM outcomes accruing beyond the immediate community context from 
which it occurs. The results have practical implications for Australian ICNRM benefit 
evaluations, as well as for international contexts where the wider social, cultural, political, 
economic, and health and wellbeing outcomes of community-based environmental programs 
are of increasing interest to sectoral investors and participants. 
 
 
  



71 
 

3:00 PM: Creating mutual benefits for Country and culture in SE Arnhem Land 
Ngukurr Youngbala Team, Yugul Mangi Rangers, Cherry Daniels, Emilie Ens 
Presenting author: Ngukurr Youngbala Team, Emilie Ens, Macquarie University 
 
South East Arnhem Land is one of the least scientifically known areas in Australia. Over 
seven Aboriginal language groups inhabit this region and have inherited knowledge about 
this Country for over 40,000 years. However with new threats to Country, such as feral 
animals, weeds and altered fire regimes, and threats to Culture from global communication 
technologies and colonising cultures, the unique natural and cultural assets of the region are 
at risk. Over the last decade we have worked with scientists and elders to get back onto 
Country and re-connect with places, plants and animals (including traditional bush tucker and 
medicines) and language. We combine traditional knowledge with science to gain a better 
understanding of the threats and how we can reduce them using the two toolboxes. We 
developed our own CyberTracker data collection sequence, take videos and photos and make 
reports and films for the community. We have done biodiversity surveys, fenced off 
culturally significant wetlands and recorded stories and knowledge of the old people. Having 
these opportunities for young and older people to connect and get back on Country makes us 
feel strong and reinforces our identity as the Traditional Owners and Managers of SE Arnhem 
Land. 
 
3:10 PM: Who decides what is successful in contemporary Indigenous land and sea 
management? 
Jennifer Macdonald, Stephen Garnett, Beau Austin 
Presenting author: Jennifer Macdonald, Charles Darwin University 
 
The financial investment provided to Indigenous land and sea managers (ILSM) comes with 
demands for increased accountability and monitoring programs. Monitoring effectiveness is 
increasingly recognised as an essential element for achieving management goals. However, 
evaluating the integrated benefits of ILSM is difficult and the inclusion of Indigenous 
approaches to land and sea management highlights the complex values and aspirations that 
drive peoples' decisions about appropriate solutions and relevant evidence needed to manage 
country. My presentation will explore the drivers of measures of success in Indigenous land 
and sea management - who or what decides what is successful and how the measures are 
decided upon. Using case studies of the Yugul Mangi Rangers in the Northern Territory and 
Anangu Pitjantjatjara Yankunytjatjara (APY) Land Management in South Australia where I 
spent a year of my PhD doing fieldwork I will explore how measures of success in 
Indigenous land and sea management can be influenced by, for example, cultural traditions, 
funding arrangements, conservation and scientific influence, modern life and the research 
process itself.  
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3:20 PM: Indigenous Care for Country and the reframing of ecosystem services 
Cathy Robinson, Stephen Garnett, Ro Hill, Marc  Hockings, Marcus Barber, Jennifer 
MacDonald 
Presenting author: Cathy Robinson, CSIRO 
 
The ecosystem services framework offers much promise in cross-cultural and collaborative 
efforts to tackle the challenge of bringing social and cultural processes to the fore in 
conservation management and governance. Drawing on Indigenous adaptive and co-
management approaches to country and its care we explore how Indigenous people create 
ecosystem services through their presence, care and action and how this fuller understanding 
of nature-society inter-relationships might inform local, national and global modes of 
conservation governance. 
 
3:30 PM: Indigenous and conservation intersections on Cape York Peninsula: 
reconfiguring the landscape of opportunities 
Rosemary Hill, Kirsten Maclean, Petina L. Pert, Leah D. Talbot, Ilisapeci Lyons 
Presenting author: Rosemary Hill, CSIRO Land and Water 
 
Cape York Peninsula is recognised internationally for its unique natural and cultural 
environments, including diverse tropical forests and woodlands, and as home to many 
Traditional Owner groups.  The 'Wild Rivers' debate promoted a national lens onto conflict as 
the central locus of interaction between Indigenous and conservation visions about the future 
of this region.  Whilst 'Wild Rivers' are no more, a history of twenty years of more fruitful 
intersection between Indigenous and conservation interests continues to reconfigure the lands 
with little apparent attention in the national discourse. This reconfiguration has resulted in 
millions of hectares of former pastoral lease being returned to Aboriginal ownership; 
numerous new joint-managed parks including the first park created in Queensland with 
Traditional Owner consent; negotiation of multiple Indigenous Land Use Agreements; and 
the creation of Aboriginal freehold lands unconstrained by conservation tenures.  These 
changes have fundamentally reshaped the power and tenure landscape, placing Indigenous 
peoples in a central driving role. Cape York Aboriginal people are now beginning to use this 
land to develop an economic future through carbon credits, high-end pastoralism and tourism.  
We explore what is needed to enable Traditional Owners to realize the full potential of this 
new institutional landscape, and reflect on the lessons learned from this history of contrasting 
Indigenous-conservation intersections. 
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3:40 PM: Martu Living Deserts Project – a successful Indigenous-conservation 
partnership 
Tony Jupp and Martu rangers 
Presenting author: Tony Jupp and Martu rangers, The Nature Conservancy and Kanyirninpa 
Jukurrpa 
 
What does it take to make a successful Indigenous-conservation partnership? The Martu 
Living Deserts Project was established in 2010 between BHP Billiton, The Nature 
Conservancy and the Martu people represented by Kanyirninpa Jukurrpa.  It is achieving 
promising social, cultural, economic and environmental outcomes for Martu people and their 
country – more than 14 million hectares of the Western Desert in Western Australia.  
Certain elements of the project have provided the foundations for this success including an 
ancient, yet surviving, culture rich with the ecological knowledge (ninti) required to manage 
country the ‘right way’; modern science-based land management techniques; strong 
governance; and reliable funding and other support. Through the project, and in association 
with other partners such as the Australian Government’s Working on Country program, 
almost 300 casual or permanent Martu rangers are employed each year to work on their 
country to clean and protect water holes; improve fire management; manage feral herbivores 
and predators; manage cultural heritage; and protect priority threatened species.  In doing so 
the project is helping to strengthen Martu culture and conserve part of the most intact arid 
ecosystem anywhere on Earth. 
 
3:50-4:00PM: Discussion 
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Conservation of free-flowing rivers – governance, communication, 
management and science, P7 
 
Organisers: Richard Kingsford, University of New South Wales, and Jamie Pittock, 
Australian National University 
Many of the world’s rivers are highly developed with dams and diversions of water. 
Prevention is better than cure is particularly relevant for the management of free-flowing 
rivers where considerable damage can be inflicted on these large ecosystems through 
development to divert water as well as floodplain development. This symposium is designed 
to capitalize on the recent winning of the international river prize by the Lake Eyre Basin 
Partnership and commitment to a twinning program. We have had discussions with managers, 
the Okavango River Basin Commission (OKACOM) of our chosen river, the Okavango 
River Basin.  We believe this symposium is particularly appropriate for this conference, 
given the importance of policies and management in the protection of large free flowing 
rivers. 
 
2:30 PM: Lake Eyre Basin, one of the world’s great free-flowing river systems – 
governance and management for the future 
Richard Kingsford 
Presenting author: Richard Kingsford, Centre for Ecosystem Science, School of Biological, 
Earth and Environmental Sciences, UNSW Australia 
 
The Lake Eyre Basin covers about one sixth of Australia and was recognised in 2014 and 
2015 as one of the great free-flowing desert rivers of the world when a community 
partnership respectively received the national and international river prizes for protection and 
conservation. Its two major river catchments are the Georgina-Diamantina Rivers and the 
Cooper Creek which flow to Kati Thanda- Lake Eyre. Water and associated natural resources 
are managed by the states but influenced by the Lake Eyre Basin Agreement which aims to 
maintain river flows and all their variability, signed by the Australian, Northern Territory, 
Queensland and South Australian Governments. The rivers also supply extensive floodplains 
(channel country) with high biodiversity as well as providing ecosystem services for 
traditional Owner communities and landholders (e.g. grazing). There are ever present threats 
of river development for irrigation, impacts of mining on floodplains and exotic species. 
Despite the importance of the system, various governments and their communities have 
sanctioned potentially deleterious developments. There is widespread commitment to 
protecting the river system but many of the government processes for protection are 
vulnerable to development pressures. There is a need for strong protection of this magnificent 
system – potentially through improved state protection measures and national recognition as a 
heritage river system.  There are opportunities to learn from the processes underway in this 
river system for managing other free-flowing rivers in the world. 
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2:40 PM: Reserving free-flowing rivers 
Jamie Pittock 
Presenting author: Jamie Pittock, Fenner School of Environment & Society, The Australian 
National University 
 
Rising demand for energy, food and water is driving the damming of the world's rivers. 
Protection of remaining free-flowing rivers is key to conserving ecological processes, such as 
fish migration. There is still debate on the definition of free-flowing rivers. A number of 
national and global assessments have identified suites of remaining free-flowing rivers. This 
assessment looks beyond the science of identification to consider  examples of how rivers 
have been reserved on five continents. Different kinds of legal and other effective river 
protection mechanisms are identified. While science underpins reservation in some cases, 
often culturally significant attributes and community engagement were more important 
determining which free-flowing rivers were preserved. These findings are important to 
provide proponents of free-flowing river conservation with examples of mechanisms in use 
and means to better translate science into river conservation policies. 
 
2:50 PM: Law and governance of Northern Australian rivers 
Darren Sinclair 
Presenting author: Darren Sinclair, The Australian National University 
 
Some of Australia's most important free flowing rivers are in Northern Australia. However, 
with the release of the 2015 Federal White Paper on Developing Northern Australia's water 
resources, the future conservation of these rivers appears under threat. The proposed 
approach to managing this development is the National Water Initiative (NWI), which 
involves planning, markets and top down regulation. While there is a growing literature 
examining the evolving implementation of the NWI in Southern Australia, there is a lack of 
empirical fieldwork to connect governance theory with grounded practice to identify what 
works, when and how. In response, this presentation reports on a comparative empirical 
analysis of the NWI framework in two Queensland and Victorian rivers, chosen to represent 
different geographic areas and legislative requirements. Drawing on roughly 30 interviews 
with government, scientist and other non-government interests the results evidenced both 
promise and problems on three underexamined issues: 1) monitoring: has received substantial 
investment, but is more difficult to achieve on multiple scales; 2) environmental flows: 
efficiently facilitated by the market, but enforcing rules remains challenging; 3) community 
engagement: successful where science is integrated early with local experience, but 
Indigenous engagement is limited. In conclusion, principles on the nature and scale of 
funding, use of information and legal process are identified to guide practitioners/scholars on 
the appropriateness of the NWI for managing the North's free flowing rivers. 
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3:00 PM: Strategies for maintaining hydrological regimes in Central Yangtze: 
implications for free-flowing rivers 
Guangchun Lei, Lei, G., Jia, Y., Wang, Y., Wen, L., Saintilan, N., Lv, C., Lei, J., Zhu, Y., 
Liu, Y., Feng, D. 
Presenting author: Guangchun Lei, School of Nature Conservation, Beijing Forestry 
University 
 
Since the operation of Three Gorges Dam (2003), the hydrological regime of the Central 
Yangtze River has changed, due to downstream river bed erosion and significantly reduced 
river flow in autumn. To address such changes, local governments proposed construction of 
sluice gates at the outlet of Doingting Lake and Poyang Lake, the only remaining two free-
flowing lakes, supplied by the Yangtze River. To identify the impact of the mega sluice gates 
on these Central Yangtze wetland ecosystems, we assessed how ecological characters 
responded to different hydrological scenarios induced by sluice gates. The Three Gorges dam 
significantly impacts hydrological regimes of Dongting Lake, decreasing fish species and 
productivity and waterbirds and degrading habitat. Contrastingly, the Three Gorges Dam was 
not assessed to have a significant impact on Poyang Lake, providing critical wintering ground 
for migratory waterbirds. The proposed sluice gates could drive over 20 globally threatened 
species to extinction, including migratory cranes and geese species, restricted to the two lakes 
in winter. Restoring the inflow to Dongting Lake, and using flooding water to flush sediments 
in the lake bed, as well as controlling sand-mining, reeds and populus plantations are 
recommended as the optimal solutions for maintaining hydrological regimes in Central 
Yangtze. 
 
3:10 PM: Coupling Systematic Planning and Expert Judgement Enhances the 
Efficiency of River Restoration 
Simone Langhans, Jörn Gessner, Virgilio Hermoso, Christian Wolter 
Presenting author: Simone Langhans, Leibniz-Institute of Freshwater Ecology and Inland 
Fisheries 
 
Despite advances towards systematic planning in river restoration to reach desired ecological 
targets at the least costs, such approaches are often solely desktop-based and overlook 
implementation constraints. We hypothesised that combining systematic planning with expert 
judgement delivers cost-effective restoration plans with a high potential for on-the-ground 
implementation. We tested this idea targeting the restoration of spawning habitat, i.e. gravel 
bars, for eleven fish species along a river system with high supra-regional importance for fish 
migration in Germany. With a group of local experts, we identified all potential sites for 
restoring gravel bars and improvements to migration barriers to ensure fish passage, and 
estimated site-specific costs. We set restoration targets, i.e. proportional occurrence of the 
eleven fish species according to the Water Framework Directive (WFD) - a legislation 
defining the expected health status of European water bodies. Based on this information, we 
optimised a restoration plan for the system using the conservation planning software Marxan. 
Out of the 66 potential gravel bars, 36 mainly downstream sites were prioritised reflecting 
their cost-effectiveness given that no or only few barriers needed intervention. We conclude 
that systematic river restoration planning coupled with local expert judgement enhances 
restoration efficiency by increasing the potential for on-the-ground implementation of 
optimised plans. 
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3:20 PM: Managing the Cubango-Okavango River - one of the last great free-flowing 
rivers of the world 
Carlos Andrade 
Presenting author: Carlos Andrade, Okavango Basin Commission 
 
3:30 PM: Managing the Cubango-Okavango River - one of the last great free-flowing 
rivers of the world 
Cynthia Ortmann 
Presenting author: Cynthia Ortmann, Okavango Basin Commission 
 
3:40 PM: Managing the Cubango-Okavango River - one of the last great free-flowing 
rivers of the world 
Tracy Molefi 
Presenting author: Tracy Molefi, Okavango Basin Commission 
 
3:50 PM: DISCUSSION  
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Coastal conservation under climate change, P8 
 
Organiser: Nathalie Butt (University of Queensland) & Kiki Dethmers (Charles Darwin 
University) 
Coastal species, habitats and ecosystems may be more at risk from climate change-related 
threats than marine or terrestrial systems alone, because they form an important interface 
between these two systems. Factors such as sea level rise may change the distribution of 
seagrass, coral reefs, mangroves, saltmarshes and the species that use them, such as sea 
turtles and migratory birds. These changes will also affect coastal communities that rely on 
these natural systems for food security and other ecosystem services. Threats to coastal 
biodiversity are faced by developing and developed nations alike, and in many cases 
community management is the key player in effective mitigation of, or adaptation to, climate 
change stressors. In order to ‘climate proof’ coastal conservation efforts, conservation 
planning needs to incorporate short-term processes such as behavioural plasticity and coastal 
development strategies, as well as long-term processes such as expression of key genes and 
ocean connectivity. In this symposium we highlight the vulnerability of coastal ecosystems to 
climate change, discussing impacts on coastal habitats, species’ behaviour and urban coastal 
communities. We address the need for management planning to protect coastal biodiversity 
and allow for the expansion of coastal urban areas. 
 
2:30 PM: Penguin behavioural plasticity in the face of environmental change - 
implications for conservation 
Ursula Ellenberg, Thomas Mattern, Pablo Garcia-Borboroglu, Klemens Petz, Philip J. 
Seddon 
Presenting author: Ursula Ellenberg  
 
Using two threatened penguin species as an example, we illustrate current challenges and 
opportunities for effective protection of coastal marine habitat in the face of environmental 
change. Like all central place foragers, penguins have to balance the need for breeding habitat 
with the requirement to find food to sustain themselves and their offspring. Some penguin 
species are confined to narrow distributional ranges for which they have adapted highly 
specialized foraging strategies. This, however, might render these species vulnerable to 
environmental perturbations that cause a spatial and temporal mismatch between food 
availability and foraging requirements. Fiordland penguins/tawaki (Eudyptes pachyrhynchus) 
breed discontinuously along a stretch of only ~500 km of coastline in New Zealand's rugged 
and inaccessible southwest. Yet, despite their limited distributional range, the species utilises 
remarkably diverse oceanic habitats, ranging from shallow coastal and continental shelf, to 
pelagic and even fjord ecosystems. Consequently global environmental change might 
differentially affect parts of the population depending on which habitats are used. Yellow-
eyed penguins (Megadyptes antipodes), in comparison, appear less flexible in their foraging 
strategies. Although their distributional range is larger than that of Fiordland penguins, as 
almost exclusive bottom foragers Yellow-eyed penguins are sedentary and limited to the 
shallow continental shelf as marine habitat. We will discuss how the differences in their 
marine ecology and their behavioural plasticity will affect their ability to cope with 
environmental change, and provide data to inform and refine current conservation efforts. 
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2:40 PM: Identifying future sea turtle conservation areas under climate change 
Kiki Dethmers 
Presenting author: Kiki Dethmers, Charles Darwin University 
 
Life-history characteristics of sea turtles such as temperature-dependent sex determination, 
late age of maturation and their highly migratory nature make sea turtles vulnerable to 
climate change. Climatic changes may impact upon nesting and foraging habitat but 
extinction risk frameworks, such as the IUCN Red List, do not account for trends and 
patterns in individual marine turtle populations. Anticipating such trends would support the 
development of effective conservation strategies. We address this need by examining the 
impact of projected changes in maximum temperature and sea level rise (SLR), on the future 
suitability of nesting sites for two globally endangered turtle species (Eretmochyles 
imbricata, hawksbill and Caretta caretta, loggerhead), focusing on nesting sites in Australia.  
We show some of the current habitat may become unsuitable due to extreme temperatures 
while other habitat may become unsuitable due to high flood risk. We predict that habitat 
suitability for both species is likely to shift south in response to rising temperatures, and 
while they have a greater flood risk, beaches in WA may offer the best conservation options, 
as they are under less human pressure than those in Qld. Projected temperatures indicate that 
most of the NT may be unsuitable. 
 
2:50 PM: Heritable variation in heat shock gene expression: a potential mechanism for 
adaptation to thermal stress in embryos of sea turtles 
Jamie N. Tedeschi, W. Jason Kennington, Joseph L. Tomkins, Oliver Berry, Scott D. 
Whiting, Mark G. Meekan, Nicola J. Mitchell 
Presenting author: Jamie Tedeschi, University of Western Australia 
 
The capacity of species to respond adaptively to warming temperatures will be key to their 
survival in the Anthropocene. The embryos of egg-laying species such as sea turtles have 
limited behavioural means for avoiding high nest temperatures, and responses at the 
physiological level may be critical to coping with predicted global temperature increases. 
Using the loggerhead sea turtle (Caretta caretta) as a model, we used quantitative PCR to 
characterise variation in the expression response of heat shock genes (hsp60, hsp70, and 
hsp90; molecular chaperones involved in cellular stress response) to an acute non-lethal heat 
shock. We show significant variation in gene expression at the clutch and population levels 
for some, but not all hsp genes. Using pedigree information, we estimated heritabilities of the 
expression response of hsp genes to heat shock and demonstrated both maternal and additive 
genetic effects. This is the first evidence that the heat shock response is heritable in sea turtles 
and operates at the embryonic stage in any reptile. The presence of heritable variation in the 
expression of key thermotolerance genes is necessary for sea turtles to adapt at a molecular 
level to warming incubation environments. 
 
 
  



80 
 

3:00 PM: Climate change impacts, vulnerability & adaptation options of coastal 
communities in Timor-Leste 
Abilio da Fonseca 
Presenting author: Abilio da Fonseca, Oriental University of Timor-Leste 
 
Timor-Leste, as both a small island developing state and a fragile, post-conflict nation, faces 
major challenges in responding to climate change. Subsistence coastal communities are 
particularly prone to the impacts of global climate change, in particular increased flooding, 
droughts and coastal inundation. This research undertook an integrated vulnerability 
assessment of coastal communities in Timor-Leste. Assessments were conducted in four 
coastal hamlets (Beacou, Sau Loro, Vailana), which represented a range of climates and 
socio-economic profiles in Timor-Leste. Two 'bottom-up' approaches were adopted: (a) rapid, 
participatory, community-based vulnerability assessment; and (b) a semi-quantitative 
assessment based on data collected from 80 household surveys, which yielded 35 indicators 
that were derived from the 'risk-hazard' and sustainable livelihoods approaches. Identification 
of adaptation options, which constitutes a vital step in local adaptation planning, was 
undertaken in each hamlet and a review of relevant climate change policies and programs was 
also undertaken. All four hamlets were subject to major climate impacts primarily from 
flooding and droughts on coastal infrastructure, food security from both fishing and 
agriculture, and water security. Interestingly, exposure was not demonstrably affected by the 
geographical location of the case studies. Sensitivity differed only slightly depending on 
specific localities of infrastructure and other assets and was high for all case study sites. 
Adaptive capacity was found to be constrained by very low levels of income, education and 
economic diversification, high levels of resource dependency, water and food insecurity, and 
limited access to government support and development programsÑwith the exception of one 
case study site which had community development programs in place. Ultimately, all four 
hamlets were assessed to be 'highly vulnerable' to climate change. Coastal habitats and 
ecosystems may be more vulnerable to climate change than terrestrial or marine systems, as 
they are marginal habitats likely to be affected by climate factors driving threats in both 
systems. For example, while sea level rise may lead to reduction of habitat from the seaward 
side, cc-driven increases in human amenity and land use may prevent habitat expansion or 
shift to the landward side. Many coastal habitats that are currently suitable for species, such 
as marine turtles using nesting beaches, or migratory birds using coastal wetlands, may not be 
suitable in future, for example, under increasing temperature. In order to 'climate proof' 
coastal conservation, identification of potential future habitats for target species and species 
groups should be undertaken, and their conservation planned for, now. Adaptation options 
identified were mostly tangible actions and could be readily implemented at the community 
level commonly, including installation of infrastructure for impact mitigation, in particular 
small canals to divert water during floods and inundation events away from built 
infrastructure, a community-based strategy for the re-location of children and elderly people 
to high terrain during inundation events, re-vegetation of coastal vegetation and mangroves to 
reduce erosion and improve fisheries habitat and ecosystems. 
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3:10 PM: Biodiversity protection and human well-being in the Coral Triangle 
Timothy Skewes, James Butler, Russell Wise, Erin Bohensky, Cass Hunter, Nate Peterson 
Presenting author: Timothy Skewes, CSIRO Oceans and Atmosphere Flagship 
 
The Coral Triangle is the global centre of coral reef biodiversity and contains coastal systems 
with high biodiversity values. These systems are under pressure from a multitude of human 
related activities, including climate change, resource extraction, landuse and pollution. This 
has already caused detrimental changes to habitats and loss of biodiversity. Human well-
being and biodiverse ecosystems are closely related, due to the high reliance on local natural 
systems for food security and other ecosystem services. We have developed a 
multidisciplinary approach to assisting communities to meet their human development and 
societal goals while protecting their local ecosystems. We take a broad participatory approach 
at multiple scales and include an analysis of the status and trends of the environmental assets 
that underpin human well-being, and the key drivers of change. Other important components 
include visioning to explore future scenarios and an assessment of human capacity. We then 
carry out a process for determining the most effective activities, processes and institutions for 
addressing current and future challenges. This is a decadal process however there have been 
some indicators of success in the shorter term. It presents as a 'wicked' problem where some 
losses will occur inevitably. 
 
3:20 PM: Vanua Sauvi: Conservation, Food and Human Security 
Rosiana Kushila Lagi 
Presenting author: Rosiana Lagi, University of the South Pacific 
 
Due to climate change, biological diversity and ecosystem functions have been affected.  
Rukuruku, a small coastal village in Ovalau, Fiji is one of the most affected villages.  To 
restore biological diversity and ecosystem functions in this village, the villagers implemented 
an indigenous Fijian concept of conservation.  Vanua Sauvi is an Indigenous Fijian concept 
of conserving resources through the use of traditional protocol. The main purpose is to ensure 
that the use of land and sea resources is restricted. In this era of climate change, some 
Indigenous Fijian communities have resorted to such traditional method of conservation for 
adaptation purposes. This study examines how an indigenous Fijian community uses the 
traditional concept of Vanua Sauvi to conserve their resources and adapt to climate change. 
The study was carried out in Rukuruku Village: located on the coastal area of the first capital 
of Fiji using the observation and talanoa narrative methods. The study found that Indigenous 
Fijians in the study area have, for five years, permanently restricted the use of land and sea 
resources in specific areas. As a result, they are observing an increase in the spillover effects 
of endemic resources, increase in crop yield and fish and these has helped them adapt to the 
changing climate. In addition, the research has found that the Vanua Sauvi concept has 
helped rebuilt the sand banks, slowing coastal erosion, protecting the village from sea surge 
and king tides.  Furthermore, the study recommends that this project be replicated in different 
parts of Fiji and the region to address food and human security. 
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3:30 PM: Managing coastal ecosystems for impacts of sea-level rise 
Megan I. Saunders 
Presenting author: Megan Saunders, ARC Centre of Excellence for Environmental Decisions 
and The Global Change Institute, The University of Queensland 
 
This work examines how coastal ecosystems respond to sea-level rise and identifies 
management opportunities to minimize negative impacts. Sea-level rise of up to a meter by 
2100 will cause changes in distribution of coastal ecosystems, including seagrass, coral reefs, 
mangroves, and saltmarsh. Field data and species distribution models were used to predict 
how coastal ecosystems may re-distribute in response to changing sea-level. In instances 
where natural or man-made features such as seawalls prevent migration, or where the rate of 
sea-level rise strongly outpaces the ability of the system to respond, losses of habitat extent 
will occur. Interactions between ecosystems will occur as seas rise, when the response of one 
ecosystem to sea-level rise causes changes in abiotic conditions in adjacent communities. 
There will be interactive effects between other local stressors and sea-level rise. For example, 
seagrass occurring in turbid water will be at higher risk from sea-level rise than seagrass 
occurring in clear water, suggesting that management actions to limit sediment delivery to 
coastal zones will help some ecosystems respond to sea-level rise. While local management 
actions can't stop the sea from rising, there are opportunities to manage other local stressors 
to minimize negative impacts of sea-level rise in coastal areas. 
 
3:40 PM: The cumulative drivers of coastal ecosystem loss in China 
Nicholas Murray, Stuart Phinn, Chris Roelfsema, Robert Clemens, Richard Fuller 
Presenting author: Nicholas Murray, Centre for Ecosystem Science, University of New South 
Wales 
 
Coastal ecosystems in East Asia defend one of the most densely populated coastal regions on 
Earth from the impacts of climate change. However, precipitous losses of coastal ecosystems 
in the region have occurred over the past 50 years, which are often attributed to coastal 
development, sea-level rise, and subsidence of coastal sediments. Using a recently developed 
dataset of the changing distribution of East Asia's tidal flat ecosystems, we investigate the 
drivers of tidal flat loss for every 10-km2 of the China coastline. Our machine-learning 
analysis (regression tree) of 13 covariates that influence the persistence of coastal ecosystems 
shows that habitat loss positively correlates with mean sea level trends, distance to major 
rivers and adjacent human population density. The cumulative impact of growing coastal 
populations, infrastructure investment and changing coastal processes on coastal ecosystems 
are forecast to continue for at least the next two decades. We therefore suggest coastal 
development strategies that protect remaining coastal ecosystems, allow for continuing 
coastal processes and the needs of rapidly expanding coastal urban areas. 
 
3:50PM: DISCUSSION  
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Continuous monitoring of invisible places: bioacoustics in marine and 
freshwater environments, P9 
 
Organisers: Simon Linke, Griffith University, Angela Recalde-Salas, Curtin University and 
Toby Gifford, Griffith Conservatorium 
Monitoring aquatic species in underwater environments – rivers, lakes and oceans – has 
proven even more difficult than terrestrial surveys of endangered taxa. Traditional methods of 
aquatic survey techniques bear a) risks to fish health and habitat integrity, b) introduce bias, 
because it might cause fright responses in key aquatic species and c) standard surveying only 
produces a snapshot from the time of surveying – which in many cases does not happen more 
than once a year and d) it can be very expensive, particularly in areas with remote access. 
Non-invasive passive bioacoustic monitoring can address all four problems. This special 
session will explore novel techniques in aquatic bioacoustics that can aid conservation 
managers. Topics will range from holistic ecosystem monitoring (Linke, Gifford) to 
descriptions of detailed algorithms with which soniferous aquatic taxa can be detected. The 
symposium will also include talks on the challenges of using acoustical data for monitoring 
populations and on protocols for monitoring and mitigating impacts of noise.   The final talk 
by Dr Leah Barclay will cover bioacoustics as a tool for engaging with the public. We hope 
that this first session in freshwater and marine bioacoustics at a continental or worldwide 
SCB conference will raise awareness and kickstart increased joint efforts by marine and 
freshwater scientists to establish bioacoustics monitoring as a key survey method. 
 
2:30 PM: Real-time Ecosystem Monitoring in Freshwater Environments using Passive 
Acoustics 
Simon Linke, Gifford, T., Barclay, L., Karaconstantis, C., Tonolla, D., Demko, D., 
Desjonqueres, C., Kennard, M., Aubin, T. 
Presenting author: Simon Linke, Griffith University 
 
Traditional methods of freshwater ecosystem monitoring have three key disadvantages due to 
their invasive nature. The survey techniques bear a) risks to fish health and habitat integrity, 
b) introduce bias, because it might cause fright responses in key aquatic species and c) 
standard surveying only produces a snapshot from the time of surveying - which in many 
cases does not happen more than once a year. Non-invasive passive bioacoustic monitoring 
can improve all three problems, however it can also offer a holistic real-time glimpse into 
aquatic ecosystems. We think a holistic ecosystem monitoring program is feasible in 
freshwater ecosystems as a comprehensive literature review has identified considerable 
knowledge about sonically identifying three key elements in a river ecosystem.  
1. Freshwater fish: at least 20% of taxa are estimated to be soniferous.  
2. Invertebrates: key indicator families among benthic invertebrates are - at least in part - 
soniferous. This includes indicators of good water quality (Trichopetera, Odonata) as well as 
indicators of degraded systems (Coleoptera, Hemiptera) 
3. Geophysical habitat: in the last decade, half a dozen studies have measured habitat quality 
and diversity by sonic properties 
With these three main classes of a freshwater ecosystem covered, a real-time holistic 
ecosystem assessment seems feasible in the not too far future. We will demonstrate the 
feasibility of this approach with identified sounds of fish, invertebrate and riverine habitats 
from Queensland, Australia. 
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2:40 PM: Underwater Soundscape Ecology: Holistic Methods in Freshwater 
Bioacoustics 
Toby Gifford, Simon Linke, Leah Barclay, Chris Karaconstantis 
Presenting author: Toby Gifford, Griffith University 
 
Bioacoustics has become widely applied in ecology for taxa detection and population 
monitoring. Two contrasting approaches to bioacoustics can be described as (i) reductionist Ñ 
for example algorithmic detection, identification and extraction of a particular bird song from 
a noisy background recording, and (ii) holist Ñ for example construction of acoustic indices 
from whole soundscapes as proxies for biodiversity. Mirroring the situation in ecology more 
generally, reductionist approaches have historically been most common in bioacoustics, with 
holistic approaches always present and recently gathering momentum. We suggest holistic 
approaches have potential application in freshwater bioacoustics. Whilst a recent surge of 
interest in holistic soundscape approaches has occurred for terrestial applications, these ideas 
have not yet been applied in freshwater ecosystems. As a number of key elements of river 
system ecology leave sonic traces, the construction of whole soundscape acoustic indices 
may yield proxies for riverine ecosystem health. Yet, the mapping between acoustic 
properties and ecosystem health is not straightforward, as soniferous taxa can be both good 
and bad quality indicators depending on the context. 
 
2:50 PM: Automatic Detection of a Soniferous Fish Species (Neoarius graeffei) to 
Facilitate Continuous Monitoring 
Gifford, T., Barclay, L., Chris Karaconstantis, Tonolla, D., Demko, D., Desjonqueres, C., 
Kennard, M., Aubin, T. 
Presenting author: Chris Karaconstantis, Griffith University 
 
As fish sounds are as unique as bird and frog calls, fish can be identified by the sounds they 
make. An automated (passive) bioacoustic detection system is one of the ways fish can be 
identified. This has a number of advantages: 1. Minimal disturbance to a system, 2. No stress 
to fish from trapping or netting, 3. No bias by fright response of fish. Also, bioacoustic 
monitoring can detect fish where visual methods fail (turbid waters) and automation can save 
hours of time required at a site.  However, an automated system still needs properly defined 
and characterised fish calls. This presentation reports on a project that worked towards of an 
automated system. 100 'grunts' from the blue catfish (Neoarius graeffei) were manually 
isolated. Each grunt was acoustically described using start and end frequencies of all major 
harmonics, harmonic contour, and duration. A typical catfish grunt has been identified as 50-
100ms in duration, containing 3-8 spectral bands with a falling contour of 40-120Hz drop 
over the duration of the grunt. This typical catfish grunt enables us to develop an algorithm to 
automatically scan a recording for fish calls. A continuous recording system using solar 
panels and bioacoustics recorders has been created, and automated analysis software is under 
development. When it is completed, it will give researchers and practitioners access to a 
means of continuous monitoring that doesn't require continual presence of the researcher. 
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3:00 PM: Monitoring cetaceans in nearshore coastal waters using hydrophones 
Jan-Olaf Meynecke, Chiara Sullivan, Anthony Carroll, Tim Stevens 
Presenting author: Jan-Olaf Meynecke, Griffith Centre for Coastal Management, Humpbacks 
& High-rises Inc., Australian Rivers Institute 
 
Acoustic recordings from hydrophones can be used to monitor cetacean presence. The 
passive nature of hydrophones and ability of continuous monitoring is an advantage 
compared to visual observations. Previous research has indicated that the presence of 
cetaceans is strongly influenced by environmental factors. Here we assessed the role of 
environmental factors such as rainfall, temperature, wind and waves with recorded 
vocalisation of humpback whales (Megaptera novaeangliae) and three species of dolphin 
(Sousa sahulensis, Tursiops aduncus, Delphinis delphis) in the Gold Coast bay, Queensland, 
Australia. Hydrophones (Aural-M2) were set up for continuous monitoring (10-16,384 Hz) 
for a period of three month between June and August 2012 and March to April 2013 in costal 
waters. Our results indicated high detections rates for humpback whales and dolphins. The 
presence of humpback whale vocalisations correlated with their northern migration and 
dolphins produced more vocalisations at night and dawn hours but none during afternoons. A 
range of environmental variables including sea surface temperature, wave height, wave 
power, wind speed, and rainfall influenced the presence of cetacean vocalisations. These 
findings suggested that hydrophones can be an effective non-invasive method to monitor the 
presence of cetaceans in nearshore waters and can be used to guide management strategies 
such as early warning systems for near-shore maritime activities. 
 
3:10 PM: Imperfect detection: estimating detection probabilities of baleen whales using 
passive acoustics 
Angela Recalde-Salas, Chandra Salgado Kent, Christine Erbe, Robert McCauley, Hugh 
Possingham 
Presenting author: Angela Recalde-Salas, Centre for Marine Science and Technology, Curtin 
University 
 
Passive acoustic surveys are frequently used to monitor marine mammal populations. This 
technique has some advantages over visual surveying in terms of cost, deployment duration, 
size of the monitoring area, and independence of light and weather conditions. However, its 
effectiveness relies on detecting animals vocalizing. Imperfect detection during a survey can 
bias population estimates and lead to inadequate decisions. This study aimed to estimate the 
probability to detect groups of blue and humpback whales, travelling along Geographe Bay, 
Western Australia. Probabilities were modelled for acoustic surveys, combining both visual 
and acoustic datasets, using a Bayesian approach. Four groups of variables were tested for 
their influence on detection probabilities: physical, ecological, environmental, and biological. 
Results showed a higher detection probability for blue than humpback whales in Geographe 
Bay at the end of the year, in terms of the ratio of groups acoustically detected to the number 
of groups present. Detection probabilities were affected by biological (e.g. group 
composition) and physical factors (e.g. sound type) but further work, is needed to determine 
the level of influence. This study shows that detectability is influenced by different variables; 
this variability should be considered when developing protocols to monitor baleen whale 
populations using passive acoustics. 
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3:20 PM: Changes in song characteristics with various sources of noise in humpback 
whales (Megaptera novaeangliae) 
Elisa Girola, Michael Noad, Rebecca Dunlop, Doug Cato 
Presenting author: Elisa Girola, Cetacean Ecology and Acoustics Laboratory, School of 
Veterinary Science, The University of Queensland, Gatton, QLD, Australia 
 
Humpback whales live in an acoustically complex environment, and the sounds that they use 
to communicate have evolved in the presence of varying levels of natural noise. Therefore, 
they may possess adaptive mechanisms to maintain efficient communication in differing 
noise conditions. These mechanisms aim at reducing the masking effect of noise by 
modifying certain characteristics of the signal, such as the source levels and/or the temporal 
and spectral features. This study investigates whether singing humpback whales utilize these 
mechanisms. Songs were recorded with a fixed hydrophone array deployed off the coast of 
eastern Australia. First, the baseline variability in sound characteristics of the different song 
sound types within and between individual singers was quantified. Next, accounting for this 
baseline variability, potential changes in these characteristics with increasing levels of noise, 
both natural (wind-dominated) and anthropogenic (shipping), were investigated. Results 
show that when the wind-dominated noise increases singers increase the source levels of their 
songs. However, the increase in source levels is not equivalent to the increase in noise levels 
suggesting that humpbacks may already be singing at levels close to their maximum and can 
only partially match the increase in natural noise. From these results, our predictions suggest 
that singers may not be able to cope with high-level shipping noise, and their communication 
range will be reduced. 
 
3:30 PM: Can we generate relevant terrain metrics of the seafloor to model species 
distribution using a low-cost echo-sounder? 
M. Montserrat Landero, Iain Parnum, Miles Parsons, Ben Saunders, Chandra Salgado-Kent 
Presenting author: M. Montserrat Landero, Centre for Marine Science and Technology, 
Curtin University 
 
Management agencies are increasingly demanding quantitative and spatially-explicit 
information on species distribution at a scale relevant to the management process. Demersal 
species, including commercial species, are strongly associated with benthic characteristics, 
and for this reason, it has been proposed that maps of terrain metrics can be used to predict 
their distribution. However, only 5-10% of the world's seafloor has been mapped at a 
resolution similar to that of terrestrial studies because accurate characterisation is usually 
time-consuming and expensive. Multibeam echo-sounders are considered one of the most 
efficient ways to map the seafloor; however, they are significantly more costly and complex 
than a single beam echo-sounder. In this study, high-resolution bathymetry produced by 
multibeam echo-sounder, and the terrain metrics derived from it, was compared with a those 
produced from an interpolating single-beam echo-sounder data. A high correlation between 
the two bathymetries was found. Some of the terrain metrics, such as slope and aspect 
compared favourably, and some did not, such as curvature. Overall, it was concluded that it is 
possible for lower cost single beam surveys to produce comparable results to multibeam 
surveys. Results of these data could be used towards conservation applications such as habitat 
mapping and fisheries management. Utilising a lower cost survey option would particularly 
pertinent in funding deficient areas. 
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3:40 PM: River Listening: Raising ecological awareness through community 
engagement 
Leah Barclay 
Presenting author: Leah Barclay, Griffith University 
 
River Listening is an interdisciplinary research project that explores the creative possibilities 
of aquatic bioacoustics and the potential for new approaches in the conservation of global 
river systems. The project inspires community engagement with rivers through interactive 
listening labs, field recordings, sound maps, immersive performances, interactive sound 
installations and augmented reality experiences. River Listening combines digital 
technologies and creativity to further the understanding of river health and aquatic 
biodiversity and seeks to engage local and global communities in river conservation. 
As the international interest in the emerging auditory fields of bioacoustics and acoustic 
ecology continues to expand, there are clear opportunities to harness virtual technologies to 
develop accessible community engagement around the creative and scientific possibilities of 
listening to the environment. River Listening provides a model to develop a truly 
interdisciplinary approach at a time when the conservation and management of aquatic 
ecosystems is a critical priority.  
This presentation will reflect on the impact of River Listening on Queensland river systems 
and introduce the global network of communities engaging in this initiative across Europe, 
South America, Australia and the USA. River Listening is underpinned by inspiring 
environmental stewardship, revaluing river systems and connecting communities through 
sound and emerging technologies at a time when it is increasing important to listen to the 
environment. 
 
3:50 -4:00PM: DISCUSSION 
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Poster session 1, Foyer: July 6, 2016 4:00 - 6:00 PM 
 
The status of the Tonle Sap fishery: A social perspective 
Glenn Althor 
Presenting author: Glenn Althor, University of Queensland, school of Geography, Planning 
and Environmental Management 
 
The Tonle Sap Lake is an important social, economic and environmental resource. There 
exist quality assessments of the biophysical features of the lake. However, there is a distinct 
lack of information about the social systems, the interactions and dependencies between 
people and their environment. In addition, there is little understanding of if conservation 
activities in the area are affecting the livelihoods of people, or if these activities might act to 
help or hinder the resilience of the environment or communities that share the Tonle Sap. 
In order to address the lack of knowledge on change in the Tonle Sap I undertook a series of 
field trips to communities within the lake. I used qualitative methods to assess the current 
natural resource use of local communities and the role that local protected areas serve. I 
undertook a series of interviews with key stakeholders who live and work within the Tonle 
Sap in communities that surround one of the lake's protected areas. My results show that the 
social, economic and environment in the Lake are changing rapidly and that the lake's natural 
resources are rapidly depleting and degrading. However, my results also show that local 
protected areas are providing a stronghold for both biodiversity and natural resources, 
providing both environmental and socio-economic benefits. 
 
Cost-effective triggers for managing multiple threats: an indicator selection framework 
Payal Bal, Josie Carwardine, Edward Game, Tara Martin, Ayesha Tulloch, Hugh 
Possingham, Eve McDonald-Madden 
Presenting author: Payal Bal, School of Geography, Planning and Environmental 
Management, The University of Queensland; ARC Centre of Excellence for Environmental 
Decisions 
 
Effective biodiversity conservation requires responding to threats in a timely fashion. This 
requires knowing the status of threats to biodiversity and when interventions should be 
implemented. However, most ecological systems face multiple threats and monitoring to 
assess their impacts on biodiversity is a complex task. Indicators can help simplify the 
challenge of monitoring multiple, often interacting, threats but choosing the best indicators to 
monitor is not straightforward. As indicators play an important role in informing managers 
regarding future conservation decisions, they need to be selected carefully to avoid inefficient 
or ineffective management choices. We believe that an informed indicator choice when 
multiple threats are present requires knowing six things: (1) threats in the system and their 
candidate indicators, (2) best monitoring strategy, feasibility and cost for each indicator (3) 
likelihood of each threat impacting target biodiversity, (4) ability of an indicator to detect 
changing threat level, (5) feasibility of management interventions, and (6) benefit from threat 
abatement. We provide a decision science framework for analysing cost-effectiveness of 
indicators that can act as triggers for initiating management interventions in multi-threat 
systems. Using a case study from Kimberley (WA), we show that our approach can help 
improve the effectiveness of threat management interventions when resources are limited, 
leading to better conservation outcomes. 
 
  



89 
 

Examining multi-stakeholder approaches to conservation 
Hernan Caceres, Salit Kark 
Presenting author: Hernan Caceres, The University of Queensland 
 
There is a need to increase knowledge and understand the preferences of the different 
stakeholders when developing conservation priorities that aim to protect threatened species 
and/or prioritise management actions to control invasive species. While it is well-known that 
including the interests of the different stakeholders may lead to better conservation outcomes, 
this is not a common practice due to the challenges in achieving a consensus (e.g. timeframe, 
existing plans, and clashing objectives). The literature describes several techniques to engage 
the, the private sector and government agencies in conservation planning, but these usually 
involve an individual assessment and then a unique manager taking the decisions. In this 
project, we identified and incorporated the various perspectives of the different stakeholders 
in North Stradbroke Island, in relation to environmental challenges, such as the protection of 
threatened species, key cultural species, and invasive species. We assessed the priorities of 
multiple stakeholders in North Stradbroke Island in a spatial and time explicit way. Using this 
approach reduced the gaps regarding the expected outcomes of the different groups in terms 
of management actions, hence facilitating the development of a unified management plan for 
invasive and threatened species. 
 
The ecological and genetic risks of population augmentation in the pygmy bluetongue 
lizard, Tiliqua adelaidensis: A risk assessment 
Lucy Clive, Michael Bull 
Presenting author: Lucy Clive, Flinders University 
 
This study's aim is to identify any ecological or genetic risks arising from a conservation 
translocation using wild caught conspecifics to augment an existing population of pygmy 
bluetongue lizards. The pygmy bluetongue lizard, Tiliqua adelaidensis, is an endemic skink 
native to South Australia, living in spider burrows in small fragmented patches of native 
grassland, a habitat currently at 0.33% of its original size. Their distribution is fragmented 
with little or no gene flow between populations due to isolation caused by habitat loss 
through agricultural practices and climate change. Increasing the population density of one 
species could result in resident co-existing lizards being out-competed for resource. 
Integrating individuals from genetically distinct populations could also reduce the fitness of 
the hybrid F1 generation through out-breeding depression. Predictions include 1) the fitness 
of coexisting lizard species will not be reduced post-translocation and 2) the fitness of the 
hybrid F1 neonates will be similar to that of other neonates. Fitness will be assessed by body 
condition, growth rates and bite force. 
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Assessing resource use at the appropriate spatiotemporal scale for the conservation and 
management of freshwater turtles 
Mariana A. Micheli-Campbell, Marilyn J. Connell*, Ross G. Dwyer, Craig E. Franklin, Brian 
Fry, Mark J. Kennard, Juan Tao, Hamish A. Campbell 
Presenting author: Marilyn Connell, Charles Darwin University 
 
Many threatened species of freshwater turtles are data-deficient in regards to critical habitat. 
Information that is essential for their effective conservation and management. Here we 
assessed long-term dietary acquisition in two threatened species of freshwater turtle (Elseya 
albagula and Elusor macrurus). Carapace stable isotope (δ13C, δ15N) values were compared 
with those of potential food items to determine dietary preferences over a broad temporal 
scale, whilst passive acoustic telemetry was used to understand precisely where individuals 
acquired those food items. The results showed that E. macrurus fed upon resources located in 
riffles, whilst E. albagula fed from the shallow margins of deep pools. Although these 
discrete areas occurred in close proximity, there was < 5% probability of inter-species 
overlap of the dietary niches. Gut content analysis studies have reported these sympatric 
species to feed on similar resources and because they have been captured along the same 
river stretches, they are managed presuming similar habitat requirements. This study showed 
that the habitat critical for the survival of each of these species is in-fact segregated and 
disparate, and this information significantly impacts upon species listing and advice for 
conservation and management. It is logical that the observed differences in our findings with 
that of previous studies were due to the broader temporal scale and finer spatial scale at 
which individual resource use was sampled. 
 
Diversity and abundancy of intertidal zone sponges on rocky shores of NSW, Australia: 
patterns of species distributions, abundance and diversity 
Caroline Cordonis, Andy Davis 
Presenting author: Caroline Cordonis, University of Wollongong 
 
A primary measure to manage biodiversity loss in marine ecosystems is to define priority 
areas for conservation based on biodiversity hotspots and the distribution of key organisms. 
Sponges (Porifera) are a highly diverse group and contribute significantly to benthic-pelagic 
coupling. They are also an important component of sessile benthic communities, providing 
shelter and acting as food source for sessile and mobile organisms. I investigated sponge 
diversity and distribution on the rocky intertidal shores of south eastern Australia. I used 
quantitative surveys (2 hour timed searches) on 14 intertidal rock reefs along the Illawarra 
Coast, NSW, Australia. The relative importance of sedimentation, wave exposure and habitat 
diversity was also examined at the between-reef scale. In parallel, patterns in sponge 
biodiversity were compared with those for the phylum Mollusca; providing a more 
comprehensive assessment of the bioregional invertebrate fauna. My sponge survey resulted 
in 12 new occurrences of sponge species for the Illawarra Region, many of these undescribed. 
Although more data are required to determine which variables are drives of patterns of 
distribution and abundance. These data will contribute to the establishment of comprehensive 
and representative intertidal protected areas in the Hawkesbury Shelf Marine Bioregion of 
NSW. 
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Achieving transport energy demands through biofuels while decreasing land-use 
changes in tropical and subtropical regions of the world 
Diego F. Correa, Hawthorne Beyer, Skye Thomas-Hall, Peer Schenk, Hugh Possingham 
Presenting author: Diego Correa, School of Agriculture and Food Sciences, Centre of 
Excellence for Environmental Decisions CEED, The University of Queensland 
 
The world is in need of efficient and sustainable energy production systems that not only 
meet global targets for greenhouse gas emissions, but also have a reduced impact on land-use 
change and thus on biodiversity. The tropical and subtropical regions harbor the greatest 
biodiversity and are the areas where intensification in biofuel production is expected in the 
near future. Understanding the differences in land-use changes between different biofuel 
systems is important in order to decrease further biodiversity losses. Here, we compare 
differences in land-use change between first generation biofuels (e.g. sugarcane, oil palm, 
maize and soybean crops) and third generation biofuels (microalgae production systems), 
with respect to the area that would be necessary to fulfil transport energy demands in tropical 
and subtropical countries of the world. This comparison will lead to a better understanding of 
the potential benefits and trade-offs that different biofuel production systems exert on land-
use change and thus on biodiversity. 
 
Does incorporating threats into spatial conservation planning reduce projected threat 
status? The case of African mammals. 
Brendan Dillon, Moreno Di Marco, Mike Bode, Martina Di Fonzo, Gwen Iacona, Nathalie 
Butt, Morena Mills, Payal Bal, Marta Pascual Altares, Hugh Possingham 
Presenting author: Brendan Dillon, University of Queensland 
 
Both intrinsic traits and extrinsic threats are important predictors of threat status in mammals. 
Yet spatial conservation planning typically does not include information on threats other than 
habitat loss and the impact upon the threat status of a species has not been attempted. Africa, 
with a protected area extent of 7% and no fewer than 4,118 threatened vertebrates, is a good 
model system for assessing these issues. I used the spatial optimisation software Marxan to 
generate a series of near optimal protected area networks for mammals across the African 
continent. One set of scenarios targeted the distribution of each species. A second set of 
scenarios also accounted for threats by incorporating them into the cost term of Marxan's 
objective function. Finally I ran an extinction risk model for all species under each scenario 
in order to assess the effect of incorporating threats into spatial conservation planning on the 
threat status of target species. 
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The multi-threat context of species vulnerability to climate change 
Lucas Fortini, Kaipo Dye 
Presenting author: Kaipo Dye, University of Hawaii at Manoa 
 
Climate change has emerged as one of the greatest challenges to biodiversity conservation in 
the 21st century. However, for many species the threats of climate change occur in a context 
of multiple existing threats. Given the current focus of global change ecology in identifying 
and understanding species vulnerable to climate change, we performed a global analysis to 
characterize the multi-threat context for species threatened by climate change. Utilizing the 
International Union for Conservation of Nature’s Red List data for 30,053 species, we sought 
to evaluate if species vulnerable to climate change are more likely threatened by a greater 
number of non-climatic threats than species deemed not vulnerable to climate change. 
According to our results, species vulnerable to climate change are generally impacted by 21% 
more non-climatic threats than species not vulnerable to climate change. Our results indicate 
that as IUCN risk status increases so does the percent increase in number of non-climatic 
threats between climate vulnerable and not vulnerable species (<10% vs >30% increase in 
number of non-climatic threats between least concern and endangered species, respectively). 
Our findings serve as a reminder that research on climate impacts on species should seriously 
consider the potential synergism and compounding threat interactions, especially for species 
under elevated conservation concern. 
 
 
Why are indoor workers more cognitively nature related than outdoor workers? 
Lara Franco, Danielle Shanahan, Richard Fuller 
Presenting author: Lara Franco, University of Queensland 
 
Much work in the conservation field has focused on getting people out into nature to increase 
their concern for nature. This relies on the assumption that more exposure to nature leads to 
more concern for nature. In this study, we explored the differences in nature relatedness (how 
connected one feels towards nature) between indoor and outdoor workers. Nature relatedness 
can be measured in 3 parts - self (emotional), perspective (mental), and experience 
(experiential). We found that while outdoor workers were more nature related in the self 
(emotional) and experience (experiential) aspects, indoor workers were more nature related in 
the perspective (cognitive or mental) regard. This finding runs contrary to the current theories 
in conservation science, specifically that as we spend less time in nature (i.e. work indoors), 
we become less connected to nature. Our results suggest that while decreased nature exposure 
may reduce certain types of nature connectedness, cognitive nature relatedness, which 
focuses on the mental aspects of our connection to nature, may be enhanced. This makes 
sense rationally, as if there is no lack of nature, there may be no reason to be concerned for its 
conservation. However, as it declines (and as a result there is less exposure), concern for the 
conservation of nature might increase. If this is true, it has implications for management and 
policy actions, as well as for content of nature education programs. 
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Mapping tropical liana richness: how global deforestation threatens hotspots of woody 
vine richness and why it matters for forest conservation 
Rachael Gallagher, Geertje van der Heijden, David Marvin, Greg Asner, Rafael Govaerts, 
William Baker 
 
Presenting author: Rachael Gallagher, Macquarie University 
 
Lianas (woody vines) are a defining feature of closed canopy forests globally, yet they are 
rarely censused in inventories or taken into account when devising conservation strategies. 
This omission is despite recent evidence that lianas are increasing in abundance at a faster 
rate than trees in old-growth tropical forests, and that they can severely reduce the carbon 
storage capacity of these forests. Our ability to integrate the effects of lianas into 
conservation planning is constrained by a lack baseline information about where the most 
species occur, and why. This study provides the first map of liana richness at a global scale, 
coupling occurrence data for ~6500 liana species and environmental predictors in a machine-
learning framework. We show where the global hotspots of liana richness are centred, 
highlighting regions outside the relatively well-censused Neotropics which have high liana 
richness (e.g. Southern China, Malaysia). We also intersect liana richness with global patterns 
of deforestation to assess the threat posed by forest-clearing and land-use conversion to lianas 
directly, and the indirect threat that lianas themselves pose to fragmented forests by 
colonising and arresting successional processes in newly created forest edges and gaps. 
 
Australian arid-zone birds: assessing drivers of species occupancy and abundance 
following an extreme rain event 
Michelle R. Gibson, Claire A. Runge, Philip A. Stephens, Richard A. Fuller, Stephen G. 
Willis 
Presenting author: Michelle Gibson, Durham University and University of Queensland 
 
In arid regions of the southern hemisphere, nomadism is a dominant form of movement for 
many species in response to irregular climate-driven fluctuations in resources. Climate 
change is predicted to increase the magnitude and intensity of extreme weather events such as 
droughts and floods and potential impacts on arid-zone species are largely unknown. 
Australia's arid interior contains one of the highest proportions of nomadic bird species 
worldwide (30-45%) but is also one of the most data deficient regions for species abundance 
and occurrence. We collected annual bird survey data over a series of long-distance 
(800km+) transects across the interior of southeast and central Australia from 2012-2015 
immediately following an unprecedented rain event to document changes in occurrence as 
conditions transition from wet to dry. Using fine temporal-scale climatic and remote-sensed 
vegetation productivity data, we determine key drivers of bird species abundance and 
occupancy across the Australian interior over a four-year period. Preliminary results indicate 
that species abundance responds more strongly to climate-driven changes in habitat while 
species occupancy is better determined by habitat type. Outcomes of this study will expand 
our knowledge of large-scale nomadic species responses to extreme weather events in arid 
Australia and are pivotal to identifying and developing an effective conservation management 
framework for arid-zone birds. 
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Home and Away: The behaviour and movements of a ray, a fish and a shark associated 
with a coastal Artificial Reef 
Krystle Keller, Iain Suthers, Michael Lowry, James Smith 
Presenting author: Krystle Keller, University of New South Wales 
 
Artificial reefs (ARs) are widely used as management tools to create new fish habitat, or to 
enhance and restore degraded habitats. Assessing the movement patterns and residency of 
fish associated with ARs is important for examining the connectivity between reefs and to 
determine whether these artificial structures provide suitable habitat, as well as the potential 
for fish production. Acoustic telemetry was used to record the movements, activity, 
behaviour and residency of 10 Banjo rays (Trygonorrhina fasciata), 17 Port Jackson sharks 
(Heterodontus portusjacksoni) and 32 bluespotted flathead (Platycephalus caeruleopunctatus) 
around a purpose-built AR over a 2 year period. This AR is located 1.5 km off the Sydney 
coast in 38 m depth. Connectivity of the AR with nearby natural reefs was determined by 
comparing data from the AR receiver with those from existing receivers from a nearby 
natural reef, Dunbar reef. Results show that all three species spent an average of 10-43% of 
their time within the detection range of the AR (~300 m), with some individuals being at least 
75% resident at the AR. All individuals also moved frequently between the AR and the 
Dunbar reef. Banjo rays were mostly active during daylight hours, whereas the bluespotted 
flathead and the Port Jackson shark were generally nocturnal. These results suggest that the 
AR contributes to the local production of fish and provides suitable habitat by supporting 
partially-resident fish. 
 
Vanua Sauvi-Conservation, Food Security and Carbon Sink 
Rosiana Kushila Lagi 
Presenting author: Rosiana Lagi, University of the South Pacific 
 
Vanua Sauvi is an Indigenous Fijian concept of conserving resources through the use of 
traditional protocol. The main purpose is to ensure that the use of land and sea resources is 
restricted. In this era of climate change, some Indigenous Fijian communities have resorted to 
such traditional method of conservation for adaptation purposes. This study examines how an 
indigenous Fijian community uses the traditional concept of Vanua Sauvi to conserve their 
resources and adapt to climate change. The study was carried out in Rukuruku Village: 
located on the coastal area of the first capital of Fiji using the observation and talanoa 
narrative methods. The study found that Indigenous Fijians in the study area have, for five 
years, permanently restricted the use of land and sea resources in specific areas. As a result, 
they are observing an increase in the spillover effects of endemic resources, increase in crop 
yield and fish and these has helped them adapt to the changing climate. In addition, the 
research has found that the Vanua Sauvi can also be used as a carbon sinking strategy to 
reduce carbon in the atmosphere. This traditional adaptation method has been taught to 
children through observation and practice. Furthermore, the study recommends that it be 
integrated in the curriculum and the project be replicated in different parts of Fiji and the 
region to address food and human security and help reduce carbon in the atmosphere. 
 
 
  



95 
 

Global restoration hotspots for biodiversity and carbon storage 
Bonnie Mappin, Alienor Chauvenet, Vanessa Adams, Hugh Possingham, Moreno Di Marco, 
Oscar Venter, James Watson 
Presenting author: Bonnie Mappin, University of Queensland 
 
The state of biodiversity is in global decline and global carbon emissions are drastically high. 
A large restoration effort is needed to assist halting biodiversity loss and there is an 
opportunity to assist ecosystem carbon management in the process. However little is 
understood as to which areas on the globe these restoration efforts should be implemented to 
achieve these outcomes. There is a need to prioritise in order to optimise the returns for these 
demands. Here we present the locations for restoration prioritisation based on two objectives: 
(i) to be able to reach the Aichi Biodiversity Target 11 suggested 17% coverage of 
established protected areas and intact areas by ecoregion, (ii) coverage threatened species 
range representation, while maximising the potential carbon storage of the landscape. These 
results identify the spatial extent of restoration that is required to achieve these objectives and 
explores the trade-off frontier to ascertain the sensitivity. 
 
Evaluating the effectiveness of low-intensity and cost-effective methods for restoring 
cleared humid eucalypt forests in Queensland 
Michelle Mogilski, Jennifer Firn 
Presenting author: Michelle Mogilski, Queensland University of Technology 
 
Humid eucalypt forests represent one of Queensland's most extensively cleared forest 
communities. Rebuilding these communities is vital to the conservation of Queensland's 
ecological values through the enhancement of biodiversity values and their carbon bio-
sequestration capabilities. Past efforts to restore these habitats have assumed locally-sourced 
seeds will feature adaptions to local environmental conditions. However, temporally-dynamic 
climatic variables can influence the establishment success of seedlings. In this project, we 
will evaluate the effectiveness of low intensity methods for restoring cleared humid eucalypt 
forests. Our specific aims are to evaluate the technical feasibility of cost-effective silviculture 
techniques including direct seeding, and facilitation of tree seedling growth with Acacia spp; 
and compare rates of establishment success between seed collected from local, versus higher 
and lower latitude provenances. This research will enable us to practically assess the utility of 
different techniques for species establishment, and contribute to a more in-depth theoretical 
understanding of how forests can be more cost-effectively restored for climate change 
mitigation and adaptation, and biodiversity benefits. 
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Area induced population abundance of invasive fruit flies on oceanic islands 
Ravikash Prasad, Ingolf Steffan-Dewenter, Thomas Hovestadt, Oliver Mitesser 
Presenting author: Ravikash Prasad, Department of Animal Ecology and Tropical Biology, 
Evolutionary Ecology Unit, Wuerzburg University, Germany 
 
Invasion of exotic insects is an increasing problem which could be well studied using island 
systems as models. We showed how area could affect the population abundance of invasive 
fruit flies on a group of oceanic islands. Abundance data of the invasive Pacific fruit fly 
(Bactrocera xanthodes) and native Fijian fruit fly (Bactrocera passiflorae) was obtained from 
more than 20 Fijian islands of variable sizes for the past 25 years. Island area had a 
significant effect on the population abundance of the invasive species while the native species 
was found to be equally abundant disregarding the size of islands. Population abundance of 
Bactrocera xanthodes was significantly higher on smaller islands and decreased with 
increasing island size in the first decade, followed by a reverse in the pattern.  In the second 
decade, larger islands had higher population abundance which decreased as island size 
decreased. In the last four years, the species started to again show the initial negative 
correlation with island area. This phenomena could probably be due to the complex interplay 
between local adaptation and population dynamics of invasive species on island ecosystems. 
 
Assessing ecosystem change using functional group transition ratios, a novel metric 
Kate Reardon-Smith, Andy Le Brocque, Alan House 
Presenting author: Kate Reardon-Smith, University of Southern Queensland 
 
Functional group transition ratios may provide more meaningful indication of change in 
community function than current measures based on functional group identity. Many studies 
report altered community composition along environmental gradients. In efforts to explore 
general relationships independent of species identity, the functional group approach has been 
developed and widely applied. However, metrics based on functional group identity such as 
relative abundance or richness of functional groups are essentially static and difficult to 
interpret as indicators of change in community function. In this study, we used ratios of the 
richness and cumulative abundance of reciprocal pairs of plant functional groups (e.g. 
C3:C4), termedunctional group transition ratios, to investigate ecosystem responses along 
resource availability and disturbance (flooding and grazing) gradients in remnant riparian 
woodlands in a production landscape in southern Queensland. Strong association was found 
between several functional group transition ratios for both richness and abundance and 
environmental gradients. These results indicate the potential of this approach as an indicator 
of change in ecological function which may signify a shift in the dynamics and emergent 
properties (vulnerability, resistance, resilience) ofat risk ecosystems. Such a metric is critical 
for biodiversity conservation in landscapes subject to significant change in land use/land 
cover, hydrology or climate regime. 
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Bridging the gap between ecologists and modellers: the Biodiversity and Climate 
Change Virtual Laboratory 
Sarah Richmond, Chantal Huijbers, Hamish Holewa, Brendan Mackey, Willow Hallgren 
Presenting author: Sarah Richmond, Biodiversity and Climate Change Virtual Laboratory, 
Griffith University 
 
Models play a critical role in synthesising our understanding of the natural world and making 
forward projections into novel conditions. While they are central to ecological forecasting, 
models remain inaccessible to most ecologists, in large part due to the informatics challenges 
of managing the flows of information in and out of such models. Species distribution models 
and future climate change predictions require access to large datasets in combination with 
knowledge about the appropriate analytical tools. The Biodiversity and Climate Change 
Virtual Laboratory (BCCVL) is a 'one stop modelling shop' that simplifies the process of 
biodiversity-climate change modelling. It connects the research community to Australia's 
national computation infrastructure by integrating a suite of tools in a coherent online 
environment. Users can access biodiversity and environmental data from global online 
datasets or upload their own datasets, perform data analysis with a suite of 19 different 
algorithms, and easily visualise, interpret and evaluate the results of the models. We will 
showcase how species distribution models enable researchers to investigate, explore and 
accelerate biodiversity and climate change research. 
 
Noisy neighbours and myna problems: Bird communities along gradients of invasion 
and urbanization 
Andrew Rogers, Salit Kark, Berndt van Renburg 
Presenting author: Andrew Rogers, University of Queensland 
 
Species persistence and community structure, in modified habitats such as cities, is 
influenced by interactions between members of the community, and response to 
environmental changes. In eastern Australia, urban bird communities must contend with 
habitat modification, invasive species and native despotic species. However, these threats do 
not occur in isolation and the relative impact on bird communities from each threat is 
unknown. In this study, we surveyed birds across gradients of urbanization and invasion, in 
multiple cities. Results shed light on bird community response to key drivers of urban 
biodiversity and improve our understanding of the relative influence of habitat structure, 
invasive species, and despotic species on urban birds. 
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A Future Beyond the Fence - How does history of predator exposure influence predator 
recognition by the greater bilby, Macrotis lagotis? 
Lisa Steindler, Mike Letnic, Katherine Moseby and Rebecca West 
Presenting author: Lisa Steindler, The University of New South Wales 
 
Australia has the highest contemporary mammal extinction rate in the world with 18 species 
becoming extinct over the last two centuries. Substantial evidence indicates that predation by 
the feral cat, Felis catus and red fox, Vulpes vulpes has resulted in a rapid population decline 
and range contraction of the greater bilby, Macrotis lagotis. Animals isolated from predators 
either evolutionarily or throughout their lifetime may fail to recognise and respond 
appropriately to a novel predator, such as feral cats and foxes. The aim of this project is to 
evaluate the levels of predator recognition by the greater bilby by comparing predicted and 
actual responses of prey species to predator signs. If a prey species recognises a predator as a 
threat, they should express a level of fear from imminent attack as well as from the 
anticipation or risk of possible attack. Individual level predator vigilance behaviour of the 
greater bilby were measured across predator free and predator present populations at Arid 
Recovery Reserve, South Australia to determine whether exposure to low level feral cat 
predation influences prey predator recognition. Predator vigilance was measured through 
scoring behavioural responses collected via video camera (time spent in relaxed vs vigilant 
stances) to olfactory and visual cues, including faeces and visual treatments outside burrows. 
Animals were radio tracked daily to burrows to determine whether movement patterns 
correlated with behavioural responses to the treatments. Individuals did not change their 
burrow use patterns in response to predator odour or visual treatments, however they did 
appear to be more vigilant when a predator odour was present, taking longer to emerge from 
their burrows. Understanding of how bilby populations' history of predator exposure 
influences their anti-predator responses is vital for developing strategies to re-establish 
populations back into areas where they formerly existed, beyond feral proof fences. 
 
Optimal timing of biodiversity offsetting for metapopulations 
Darren Southwell, Geoffrey Heard, Michael McCarthy 
Presenting author: Darren Southwell, School of BioSciences, The University of Melbourne 
 
Biodiversity offsetting schemes permit habitat destruction provided that losses are 
compensated by gains elsewhere. While hundreds of offsetting schemes have been 
implemented around the globe, little consideration has been given to the optimal timing of 
habitat creation. Here, we determined the optimal timing of biodiversity offsetting in the 
context of metapopulation restoration. We developed a framework for a single-species habitat 
compensation scheme, in which a patch is added to a metapopulation either before, at the 
time of, or after destruction of another. Using stochastic dynamic programming, we found the 
optimal timing of patch creation when the available budget can accrue interest over time. We 
developed case studies for two Australian species subject to habitat loss: the endangered 
growling grass frog (Litoria raniformis) and the critically endangered Mount Lofty Ranges 
southern emu-wren (Spititurus malachurus intermedius). Our results showed that 
metapopulation persistence was maximised by either creating a patch well-before or well-
after habitat destruction, depending on the occupancy status of each metapopulation. The 
optimal timing of patch creation also depended on the area of the destroyed patch, the interest 
rate, and the species' traits.  These results demonstrate that considering the timing of habitat 
compensation could improve the effectiveness of offsetting schemes. 
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Growth capacity and survival of endangered Melaleuca irbyana is more limited than a 
widespread congener 
Thita Soonthornvipat, Jennifer Firn, Acram Taji, and Susanne Schmidt 
Presenting author: Thita Soonthornvipat, Phd student, School of Earth, Environmental and 
Biological Sciences, Queensland University of Technology, Brisbane, 4000, Australia 
 
Melaleuca irbyana is a shrub that forms dense thickets under sparse Eucalyptus trees creating 
a unique and rare ecosystem largely found in the south-west peri-urban fringes of South East 
Queensland. Melaleuca irbyana thickets are also listed as critically endangered under the 
Australia Environment Protection and Biodiversity Conservation Act 1999. Resource 
managers urgently require a better understanding of how this species grows and insight as to 
why its original distribution is rare in comparison to other Melaleuca species like Melaleuca 
bracteata, commonly distributed co-genera that often co-occurs with M. irbyana. Here, I will 
present survival, growth and developmental results of a reciprocal seedling field trial where 
seedlings of M. irbyana and M. bracteata were grown under the shade of mature trees of both 
M. irbyana and M. bracteata habitats at multiple sites in the Logan City Council area. Early 
results show that M. irbyana has a lower survival and growth rates under both mature forests 
of M. irbyana and M. bracteata. These low survival, growth and development rates point to 
requirements of M. irbyana more specialized conditions for regeneration and highlights the 
need to protect remaining populations from further clearing and indirect disturbances of 
urbanization such as eutrophication. 
 
A conservation success story in Papua New Guinea 
Jean Thomas 
Presenting author: Jean Thomas, Tenkile Conservation Alliance 
 
Award winning conservation program, Tenkile Conservation Alliance (TCA) has 
successfully protected the critically endangered Tenkile and Weimang Tree Kangaroos from 
extinction.  Rapid decline from an increase in hunting pressure, the Tenkile population was as 
low as 100 animals in 2003.  With the introduction of a hunting moratorium, alternative 
protein sources and community development initiatives the Tenkile population has increased 
to over 300 animals.  Jean Thomas will present the key points that have made this 
organization a conservation success story.  Outlining the history, past, present and future 
programs and lessons learnt during a decade of on the ground integrated conservation and 
development work.  This poster presentation will highlight the capacity building actions 
delivered with 50 participating communities that lead to the cessation of hunting tree 
kangaroos, increased empathy for biodiversity and empowering traditional cultural 
conservation values.  Personal interactions with presenter Jean Thomas is encouraged to learn 
about her life changing experience and how she has gained unique perspectives on issues 
regarding conflict resolution, equality, conservation, community development and culture.  
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Public Forum: Northern Australia – the new development frontier?: July 
6, 2016, 6:00 - 7:00PM, Auditorium  

Northern Australia has some of the world’s most extensive intact savannah woodlands and 
pristine river systems. This is an area encompassing the tropical regions of Queensland, 
Northern Territory and Western Australia. It is also an area of significant cultural values for 
indigenous communities, many relying on its ecosystem services. Australian governments of 
all persuasions have identified Northern Australia as part of our country’s future economic 
development. For example, the Liberal-National Government committed $500 million 
towards development of water infrastructure. Will we make the same mistakes we have in 
other parts of Australia and incur environmental and social costs? Or can we chart a 
sustainable development path? If so what would this look like? 

Please join our expert panel to discuss different sustainability scenarios for northern 
Australia. Moderated by Paul Barclay from ABC Radio National’s Big Ideas Program. 

Professor Stuart Bunn is Director of the Australian Rivers Institute at 
Griffith University in Brisbane, Australia.  His major research interests are 
in the ecology of river and wetland systems, including Northern 
Australia.  Stuart has extensive experience working with international and 
Australian government agencies on water resource management.  This 
includes former appointments as an Australian National Water 

Commissioner and as a Director of Land and Water Australia.  

Jann Crase is the Chief Executive Officer of Regional Development 
Australia Far North Queensland and Torres Strait Inc. She has 17 years’ 
experience in public policy research and analysis with a reform focus, 
covering regional economic development, Indigenous land and sea 
management and conservation across Northern Australia.  

 

Clare Martin was Chief Minister of the Northern Territory for six years, 
leading Labor Governments in 2001 and 2005. Subsequently, she was CEO of 
the Australian Council of Social Service and a Professorial Fellow at Charles 
Darwin University. She is Chair of Territory Natural Resource Management, 
Chair of the Darwin Festival and a director on other boards, including the 
Climate Institute and NT Cricket. She has lived in the Northern Territory since 
1983. 

Phil Rist is a Nywaigi Traditional Owner and executive officer of the 
Girringun Aboriginal Corporation and Deputy Chair of the North 
Queensland Land Council. He is a widely respected Indigenous leader 
whose skill and determination has played a key role in establishing the 
Girringun Aboriginal Corporation one of the most successful Indigenous 
community-based organisations in Australia, supporting nine tribal groups 
in Northern Queensland. 
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SCB Oceania Brisbane 2016 - Day 2 July 7, 2016 Overview 
 

8:45 – 9:30 AM Plenary, Mark Burgman 

 
P6 P7 P8 P9 

OPEN 
SESSIONS 
9:30 – 11:00 AM 

Landscape ecology Integrative approaches 
to conservation 

Threatened 
species 
management and 
recovery 2 

Marine 
Conservation 

11:00-11:30 AM Morning Tea - Foyer 

 
P6 P7 P8 P9 

SPEED 
SESSIONS 
11:30AM–1:00 
PM 

Climate 
change/Disturbance 
ecology 

Integrative/ 
interdisciplinary 
approaches to 
conservation: 
Community, Policy, 
Managers, Scientists 
Interface 

Threatened 
species 
management and 
recovery 

Conservation 
planning/adaptive 
management 

1:00-2:30 PM Lunch served in Foyer 
 P6 P7 P8 P9 
LUNCH 
WORKSHOP 
1:00-2:30 PM  

   

Student lunch 
with plenary 
speakers  

SYMPOSIA 
2:30-4:00 PM 

Getting the Questions 
Right. Reframing the 
process of how we 
formulate and 
approach big 
questions in Pacific 
Islands Conservation 
Biology (NOTE 
TALKS RUN ON 5 
MIN SCHEDULE) 

Conservation in urban 
areas: opportunities and 
advances 

When 
conservation goes 
viral: Social 
science insights 
for understanding 
the spread of 
conservation 
initiatives in 
Oceania 

Confronting 
threats to marine 
ecosystems 
through the use 
of biodiversity 
offsets. 

4:00 – 6:00 PM Poster session 2 - Foyer 
Workshop 5:30-
7:00 PM 

NESP 3.1 workshop     

6:00 – 7:00PM SCB Oceania AGM, Auditorium 
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Plenary, Plaza Auditorium: July 7, 2016 8:45 AM 

Plenary, Mark Burgman 8:45 AM 
 
Conservation science: the state of play 
Mark Burgman, University of Melbourne 
 
Conservation science, while still relatively young, has already gone through several 
methodological revolutions. The earliest was the deployment of stochastic population 
viability models to guide management decisions. Conservation science led many other 
disciplines in this area, and to some extent it still leads. The most recent revolutions involve 
the idea of complementarity in conservation planning, and the growing use of economic tools 
such as the rate of return on investments and the value of information. Revolution naturally 
entrains resistance, and there are many examples of reactions to change. So, what’s next? 
This presentation outlines some emerging methodologies and technologies and discusses their 
potential to engender future revolutions. 
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Open Sessions, July 7, 2016 9:30 – 11:00 AM 

Landscape ecology, P6 
 
9:30 AM: Defining the relationship; Moving towards a causative approach to identify 
and quantify ecosystem service trade-offs and synergies 
Marie Dade, Jonathan Rhodes, Clive McAlpine, Matthew Mitchell 
Presenting author: Marie Dade, University of Queensland 
 
Ecosystem services are often interrelated, with complex relationships occurring among them. 
These negative and positive relationships, referred to as trade-offs and synergies, can affect 
the provisioning of each service and are driven by mechanisms such as climate change and 
land use policies. It is therefore important to consider these drivers when identifying and 
quantifying ecosystem service relationships. We developed a conceptual model to understand 
how driving mechanisms can affect ecosystem service relationships. We then conducted a 
literature review to determine how often driving mechanisms of ecosystem service 
relationships are identified, and what methods are used for this. Our results show that 
ecosystem service relationships can vary depending on the driving mechanism present. 
However, our literature review also suggests that most studies use methods to identify and 
quantify trade-offs and synergies that cannot identify the driving mechanisms. Only 3% of 
the reviewed papers used causative methods, such as path analysis, that can identify driving 
mechanisms of ecosystem service relationships. Due to the dynamic nature of ecosystem 
service relationships, methods used to identify and quantify them should also ideally identify 
what is driving the relationship. Our analysis suggests a need to move towards using 
causative methods to identify the drivers of ecosystem service relationships, to improve 
management of multiple ecosystem services across landscapes. 
 
9:40 AM: Scat happens and why wildlife managers need to be aware: resolving observer 
uncertainty in predator dietary analysis 
Michael Wysong, Ayesha Tulloch, Leonie Valentinie, Euan G. Ritchie 
Presenting author: Michael Wysong, University of Western Australia 
 
Effective wildlife management requires the collection of accurate data by repeatable and 
precise methods.  Without such data, management actions may be misguided. Uncertainty in 
the identification of scat donor species has the potential to obfuscate the extent of resource 
competition within a predator guild and risks providing false information to land managers. 
We developed a new framework to identify and then resolve potential errors in scat donor 
species for 696 predator scats collected in the arid interior of Western Australia.  This 
framework uses independent trained observers and applies genetic analysis, observer 
certainty estimates, and observer error rates to systematically reduce or eliminate uncertainty 
at various stages of the decision process.  By applying this framework we identified 77 
potentially misidentified scats (10.2% of total sample) and confidently assigned 
identifications to 71 of them.  With uncertainty resolved, our results demonstrate a low level 
of dietary overlap between dingoes and feral cats and show that medium-sized mammals in 
the critical weight range (100 to 5,000 g) are at a higher risk of depredation from cats.  We 
also examine how dietary overlap estimates between dingoes and feral cats changes when 
uncertainty is not resolved and discuss how this has the potential to influence decisions 
regarding the management of these two species. 
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9:50 AM: Bridges facilitate insectivorous bat movement across roads more effectively 
than culverts. 

Manisha Bhardwaj, Kylie Soanes, Tanja Straka, José Lahoz-Monfort, Lindy Lumsden, and 
Rodney van der Ree 
Presenting author: Manisha Bhardwaj, Australian Research Centre for Urban Ecology (Royal 
Botanic Gardens Victoria), University of Melbourne 
 
Roads can inhibit wildlife movement, reducing access to necessary foraging and breeding 
habitat.  Wildlife underpasses (i.e. culverts and bridges) may improve connectivity across 
roads, however their use will depend on the ecology of the species in question.  In this study, 
we asked if insectivorous bats used wildlife underpasses and whether the use of these 
structures varied with each species' flight and navigation traits. We monitored bat activity 
along a major freeway in Victoria, Australia.  We monitored activity under and above bridges 
and culverts, as well as at unmitigated freeway sites.  We used Poisson regression models to 
compare the activity of 12 bat species under structures, and above the road. Roads did not 
completely restrict bat movement as bats were detected crossing the freeway at unmitigated 
sites. However, when bridges were present, the activity of bats under the freeway was 
significantly greater than above the road.  In contrast, when culverts were available, bat 
activity was higher above the freeway than under the culvert.  Furthermore, regardless of 
their flight and navigation traits, all insectivorous bats species used bridges more than 
culverts, suggesting culverts are not a suitable underpass for restoring bat movement. Bridges 
may be better structures to reduce the filtering effects of roads on the movement of 
insectivorous bats. 
 
10:00 AM: Mammals, the missing seed predators in arid Australia 
Charlotte Mills, Mike Letnic, David Roshier 
Presenting author: Charlotte Mills, PhD Candidate, Centre for Ecosystem Science UNSW 
 
Woody weed encroachment in arid and semi-arid Australia has increased dramatically over 
the past century. Although there are a number of hypotheses for this increase, none can 
adequately explain all facets of the phenomenon. Not yet considered is the role of declining 
native mammals in woody weed encroachment, despite knowledge that native mammals 
consume woody weed vegetation. Increases in woody weed cover have coincided with the 
decline of native mammal populations, particularly small arid species. These native mammal 
population declines preceded any understanding of their inter-specific interactions, especially 
of their role in vegetation dynamics. Our research explores the relationship between woody 
weed shrub species and Australia's declining mammal species. We used foraging tray 
experiments inside and outside fenced reserves to compare seed predation levels in areas with 
and without small native mammals. We found that native mammals such as hopping mice 
(Notomys spp.) and the burrowing bettong (Bettongia lesueur) are important predators of 
woody weed seeds in Australian arid environments. The decline of these mammals across 
Australia may have facilitated increases in shrub abundance. This research can inform land 
managers addressing issues of woody weed encroachment and land degradation, ecosystem 
health in conservation reserves, and provides economic incentives for native mammal 
conservation. 
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10:10 AM: Do mammals use refuges after a large forest wildfire? 
Michelle Bassett, Evelyn K. Chia, Dale G. Nimmo, Steve W. J. Leonard, Euan G. Ritchie, 
Michael F. Clarke, Andrew F. Bennett 
Presenting author: Michelle Bassett, Deakin University, Geelong, Australia. School of Life 
and Environmental Sciences, Centre for Integrative Ecology, (Melbourne Campus) and 
Department of Environment, Land, Water and Planning 
 
Large wildfires and altered fire regimes can have severe impacts on animal populations, 
making the persistence of fire-sensitive species in fire-prone landscapes a growing 
conservation concern. We sought to determine whether heterogeneity in wildfire severity and 
topographic variation could mitigate the effects of fire by providing areas of refuge for 
mammals. We first examined how the distribution of species related to fire severity (unburnt, 
understorey burnt, severely burnt) in gullies and slopes ~2 years after a large wildfire. We 
then examined how the distribution of species related to habitat components. Six species were 
analysed. The arboreal mountain brushtail possum was most likely to occur in sites with an 
intact canopy (unburnt, understorey burnt). The bush rat preferred areas of dense understorey 
cover, which included gullies and severely burnt sites with dense regeneration. Larger 
herbivores were more frequently recorded on slopes, but were not influenced by fire severity. 
Our results indicate that these mammal species were responding to fire-induced habitat 
changes rather than fire per se; but both fire severity and topography had important influences 
on the distribution of some species. We did not find that any of the species considered were 
relying on refuges for persistence ~2 years after the wildfire, but we demonstrate that 
consideration of the heterogeneous effects of fire on habitat will improve understanding of 
the diverse responses of mammals to fire. 
 
10:20 AM: Understanding the effects of landscape change on primate species' 
abundance, group size and composition 
Xyomara Carretero-Pinzóna, Thomas R. Defler, Clive A. McAlpine and Jonathan R. Rhodes 
Presenting author: Jonathan Rhodes, ARC Centre of Excellence for Environmental Decisions, 
The University of Queensland, School of Geography, Planning and Environmental 
Management 
 
Landscape change product of habitat loss and fragmentation are the main threats for primate 
species. The size and composition of primate groups have fundamental influences on 
population dynamics, but we still lack an understanding of the effects that landscape change 
have on these aspects of primate ecology. The aim of this study was to determine the relative 
importance of site, patch and landscape scale variables on group densities, group sizes and 
composition for four primate species (Alouatta seniculus, Callicebus ornatus, Sapajus apella 
fatuellus and Saimiri cassiquiarensis albigena) in the Colombian Llanos. Using a randomly 
stratified survey design, we surveyed 81 fragments for primate groups and characterized each 
group by its size and composition. Then we evaluate the effect of landscape change on group 
structure for each primate species, using a Bayesian state-space model. We found that group 
densities are primarily driven by landscape variables for most species, while group size is 
influenced primarily by site-scale variables. Group composition for all primate species 
studied here was largely influenced by group size and therefore, indirectly influenced by site-
scale variables. Multi-scale analysis of the effect of landscape change on primate group 
structure are important for better informed conservation strategies for social animals. 
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10:30 AM: Bringing back the birds – revegetating riparian habitat in an urban 
environment 
Leonie Seabrook, Jeremy Simmonds, Nancy Auerbach 
Presenting author: Leonie Seabrook, The University of Queensland 
 
The St Lucia campus of the University of Queensland, in Brisbane, Australia, is embedded 
within a heavily transformed urban environment that is home to over two million people. 
Despite habitat transformation, pockets of high biodiversity persist in areas where bushland 
has been preserved or restored, particularly along the city’s waterways. The Brisbane-UQ 
chapter of the Society for Conservation Biology has embarked on a long-term project to 
restore wildlife habitat at the University of Queensland, by enhancing the heterogeneity and 
connectivity of vegetation along the Brisbane River at the St Lucia campus. Numerous 
volunteers have established more than 15,000 bird-friendly seedlings in areas along the 
riparian zone of the Brisbane River, with the aim of diversifying campus birds, insects, and 
habitat. Complementing the restoration planting are baseline surveys of birds and vegetation 
in and near the restoration areas, and an ongoing monitoring and maintenance program that 
measures the effectiveness of the restoration activities. We are assessing the long-term 
effectiveness of our restoration actions in increasing bird diversity and abundance, as well as 
identifying success of seedling establishment as influenced by different planting 
configurations. 
 
10:40 AM: Global biodiversity loss caused by invasive predators 
Tim Doherty, Al Glen, Dale Nimmo, Euan Ritchie, Chris Dickman 
Presenting author: Tim Doherty, Centre for Integrative Ecology, School of Life and 
Environmental Sciences, Deakin University 
 
Introduced mammalian predators are a major threat to global biodiversity, having contributed 
to considerable species decline and extinction. We prepared the first global meta-analysis on 
these impacts and reveal that their full extent has previously been greatly underestimated. 
Introduced mammalian predators are implicated in more than 50% of modern bird, mammal 
and reptile extinctions, with cats, rodents, dogs and pigs the most damaging species. This 
figure is likely an underestimate as invasive predators' impacts have not been studied in many 
ecosystems, and 23 critically endangered species we assessed were classed 'possibly extinct'. 
Species most at risk from predators had high levels of evolutionary distinctiveness and 
inhabited insular environments, such as Oceania and the Caribbean. Invasive mammalian 
predators are therefore significant drivers of widespread, irreversible loss of phylogenetic 
diversity worldwide, and conservation should focus particular attention on vulnerable island 
endemic fauna. 
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10:50 AM: Size Isn't Everything: The Importance Of Small Habitat Patches When 
Planning The Conservation Of Species In Fragmented Landscapes 
Brendan Wintle, Amy Whitehead, Heini Kujala, Atte Moilanen, Sarah Bekessy 
Presenting author: Brendan Wintle, Quantitative and Applied Ecology, School of 
Biosciences, University of Melbourne 
 
Metapopulation theory and landscape ecology indicate that larger patches of habitat are more 
likely to support self-sustaining populations. In spatial conservation planning, if all else is 
equal, one would prefer to conserve a large patch of habitat over a small patch. However, 
simplistic and selective application of these theories is having perverse impacts on the 
viability of threatened species in fragmented landscapes. Ambivalence toward small patches 
is pervasive in land management policy and regulation. However, due to historical patterns of 
habitat loss, it is seldom the case that all else is equal in a choice between large and small 
patches. In many instances, small and large patches have different species composition. We 
analyze relationships between species composition, rarity, irreplaceability and habitat 
fragment size in landscapes with contrasting land-use histories in three countries.We find that 
small habitat patches are inordinately important in all three landscapes on the basis of their 
species compliment. We found a negative relationship between irreplaceability and patch 
size. Rare species distributions tend toward small patches, while common species exist across 
all patch sizes. This result has strong implications for land-clearing and offsetting policies. 
Policies that down-weight small patches will lead to catastrophic outcomes for threatened 
species. Priority should be given to improving integrity of small patches by managing threats 
and restoration. 
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Integrative approaches, P7 
 
9:30 AM: Making decisions to manage ecosystem services 
Maria Jose Martinez-Harms, Brett A Bryan, Patricia Balvanera, Elizabeth Law, Jonathan 
Rhodes, Hugh P Possingham, Kerrie A Wilson 
Presenting author: Maria Jose Martinez-Harms, Australian Research Council Centre of 
Excellence for Environmental Decisions, School of Biological Sciences, The University of 
Queensland, Brisbane, Queensland, Australia 
 
Numerous assessments have quantified, mapped, and valued the services provided by 
ecosystems that are important for human wellbeing. However, much of the literature does not 
clarify how the information gathered in such assessments will be used to inform decisions to 
manage ecosystem services. We propose a conceptual framework for making decisions for 
the management of ecosystem services inspired by decision theory. This framework is based 
on five main components: identifying the problem and its social-ecological context; 
definition of objectives and performance measures; defining management alternatives and 
consequences; analyzing trade-offs and prioritizing alternatives; and making decisions. We 
synthesize the degree to which a sample of peer-reviewed ecosystem services assessments 
include these core steps to evaluate how much progress has been made in the application of 
the ecosystem services concept in real-world management decisions. We found that the 
majority of publications have focused on particular components without clear connections on 
how to use this information for decision making. We argue that future efforts surrounding 
ecosystem service assessments must be fully integrated within a common, transparent 
decision-making framework which both decision makers and scientists can access, in order 
for the ecosystem services paradigm to gain maximum traction in science and policy arenas. 
 
9:40 AM: Assessing the Changing State of the World's Natural Heritage 
James Allan, Oscar Venter, Bastian Bertzky, Sean Maxwell, Kendall Jones, James Watson 
Presenting author: James Allan, Centre of Excellence for Environmental Decision and the 
School of Biological Sciences, The University of Queensland, St Lucia QLD 4072, Australia. 
School of Geography, Planning and Environmental Management, University of Queensland, 
St Lucia QLD 4072, Aus 
 
With three quarters of the Earth's surface now under measurable human pressure, 
understanding how World Natural Heritage Sites (WNHS) are being impacted by humans, is 
crucial to ensure their continued conservation. We present the first globally standardised 
quantitative assessment of the state of WNHS and the human pressure they are being 
subjected to. To do this we analysed changes in the Human Footprint (1993-2009) and forest 
cover (2000-2012) for all terrestrial WNHS. We find that the Human Footprint has increased 
over 24% of the land area of the 179 WNHS analysed, with 91% of sites having an increase 
in Human Footprint in some portion of their area (? 1km2). Between 2000 and 2012 the total 
amount of forest cover loss within the 123 WNHS inscribed pre-2001 was 10,600km2, which 
is 1.2% of the combined WNHS area. Changes in the Human Footprint are happening faster 
in the buffer zones surrounding WNHS than inside. WNHS are being modified by humans, 
their state is dynamic, and they are becoming increasingly isolated by developments 
surrounding them. These  metrics are repeatable, and are intended to complement the World 
Heritage Convention's current monitoring systems, providing a transparent platform for 
improved decision making. 
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9:50 AM: Determining good expert judgement using test questions 
Victoria Hemming 
Presenting author: Victoria Hemming, Centre of Excellence for Biosecurity Risk Analysis, 
The University of Melbourne 
 
Can we improve expert judgement through the use of test questions? 
Expert judgement is often used to inform models and risk assessments under the assumption 
that experts display superior knowledge of a domain and that their judgements will embody 
the truth. However, numerous case studies have demonstrated that experts are susceptible to a 
range of biases and heuristics which can affect the quality of their judgements. This means 
that many studies reliant on expert judgement have little understanding of whether the 
judgements elicited from experts are accurate, and whether the decisions made using expert 
judgement will lead to beneficial or perverse outcomes. This is concerning because once 
judgements are elicited they are often treated as though they were fact. 
My research asks whether it is possible to pre-test for good judgement in a domain of 
conservation using sets of test questions. In order to determine this, I have been exploring 
how to develop good test questions.  I recently developed a set of test questions to predict 
Crown of Thorns Outbreaks on the Great Barrier Reef in 2016.  I then used a structured 
elicitation protocol developed by CEBRA to elicit judgements from approximately 40 experts 
from Australia and overseas.  Whilst many of the questions are still to be validated with 
future monitoring data, this talk will provide an overview of the expert's performance on the 
sets of test questions and provide advice on developing good test questions.  I will also 
demonstrate how structured protocols can be used to improve group expert judgements. 
 
10:00 AM: Does rapid protected area expansion impact the ecological representation of 
reserve networks? 
Caitlin D. Kuempel, Alienor L.M. Chauvenet, Hugh P. Possingham 
Presenting author: Caitlin Kuempel, Centre for Biodiversity and Conservation Science, 
School of Biological Sciences, University of Queensland 
 
Area-based conservation targets have spurred the rapid expansion of the global reserve 
network. International agreements (i.e. CBD Aichi Target 11) also contain other objectives 
such as achieving equal representation, which may drive trade-offs between area 
accumulation and these additional goals. Here, we explore the impact that rapid protected 
area expansion has had on ecological representation within countries (Protection Equality; 
PE). We identify trends in PE over the last 60 years, the relationship between PE and 
protected area expansion over time, and explore fundamental drivers of PE. We found that 1) 
increases in PE are greater when large areas of land are protected, but is dependent on the 
number of size of designated protected areas, 2) most countries have had increasing PE over 
time, however the factors driving these trends are still unclear, and 3) change in PE has 
remained constant, despite the introduction of principles, policies, and tools which aim to 
create representative reserves. Our results provide a positive outlook for equal representation 
in reserve networks, particularly as countries strive for larger protected area networks to meet 
global targets in coming years.  However, we suggest better use of available tools to achieve 
representation more efficiently through complementarity with existing reserve systems. 
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10:10 AM: Protected area entry fee policy in Nepal: Implications for conservation and 
development 
Ram Pandit 
Presenting author: Ram Pandit, The University of Western Australia 
 
Protected areas are the last refuges for threatened and endangered species and also the natural 
attractions to visitors. Countries establish protected areas to conserve their unique 
biodiversity and natural landscapes which incur significant management costs. Developing 
countries in particular charge entrance fees on visitors to access protected areas, which in turn 
used to manage these areas and also to support local communities. This paper primarily 
examines the dynamics of protected area entry fee policy in Nepal and illustrate the role of 
entry fee on conservation and local development with a case study of Chitwan National Park, 
the most visited park in Nepal. Secondly, the paper investigates the willingness to pay of 
visitors to assess the Chitwan National Park based on a contingent valuation survey of 311 
domestic and international visitors. The results suggest that the entry fees and its evolution in 
Nepal's protected areas is not consistent with conventional wisdom and the willingness to pay 
the entry fee among visitors is substantially higher than the existing fee. Finally, the paper 
concludes with highlighting the factors that affect visitors' willingness to pay increased entry 
fee and also the implications of the increased fee on conservation and local development 
efforts. 
 
10:20 AM: Current understanding of relevant evolutionary theory by conservation 
managers and scientists 
Carly Cook, Carla Sgro 
Presenting author: Carly Cook, Monash University 
 
Evolutionary biologists have long been advocating for better integration of evolutionary 
theory into conservation decisions to achieve better long-term outcomes. The poor 
penetration of these ideas into management practices has been attributed to a general lack of 
understanding of evolutionary theory and its relevance to conservation decisions. To test this 
hypothesis we asked conservation managers to define seven key concepts of relevance to 
environmental management decisions: evolution; adaptation; genetic diversity; inbreeding 
depression; outbreeding depression; mating system; life history strategy. We also asked the 
same questions of conservation scientists whose research was directly relevant to on-ground 
management decisions. We found significant variation in the level of understanding between 
the different concepts, with the overall level of understanding being quite low. While 
scientists tended to have a better understanding than managers, their understanding was 
surprisingly poor, particularly for concepts such as outbreeding depression. These results 
were only partly explained by a lack of formal education in evolutionary biology amongst 
respondents. Given the poor levels of understanding amongst both groups, there is an urgent 
need to educate conservation managers and scientists in evolutionary theory and its relevance 
to conservation management problems. This will require that evolutionary biologists play a 
larger role in bridging the science-policy divide. 
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10:30 AM: All Together Now: A Common Vision Makes Conservation More Cost-
Effective in Highly Modified Landscapes 
Rocio Ponce-Reyes, Jennifer Firn, Sam Nicol, Iadine Chades, Danial S. Stratford, Tara 
Martin, Stuart Whitten, and Josie Carwardine 
Presenting author: Rocio Ponce-Reyes, CSIRO 
 
Cooperation between stakeholders is thought to increase the effectiveness of conservation in 
regions with conflicting land uses. However the expected gains achieved by working together 
have never been quantified. A common vision among stakeholders is an overarching strategy 
that unites stakeholders and improves the feasibility and effectiveness of on-ground 
management strategies, creating better conservation outcomes. Here for the first time, we 
quantified the added expected benefit of implementing a common vision in a multiple-use, 
high biodiversity-value region. During a structured elicitation workshop, 40 biodiversity and 
land management experts and stakeholders from Australia's Brigalow Belt bioregion agreed 
upon 11 strategies to improve the persistence of 179 threatened species. They also estimated 
the costs, feasibility and biodiversity benefits of implementing these strategies with and 
without a common vision. We prioritised strategies according to their ecological cost-
effectiveness. Implementing a common vision (average cost of A$0.2 m/year) improves the 
cost-effectiveness of all strategies (at A$57.3 m/year) by 9-52%. It also increases the 
expected persistence of threatened species, and may prevent two additional species from 
becoming functionally extinct. Our research suggests that involving stakeholders in planning 
and implementation of nature conservation strategies is crucial for balancing biodiversity 
goals with social, economic and cultural objectives. 
 
10:40 AM: Navigating complex decisions in restoration investment 
Luke Shoo, Carla Catterall, Kerrie Wilson 
Presenting author: Luke Shoo, The University of Queensland 
 
Natural resource management bodies that fund externally delivered restoration projects are 
often faced with the problem of how to design programs and select projects to maximise 
outcomes from investment. Challenges arise because there are typically multiple potential 
restoration actions to choose from, there is uncertainty and time lags in restoring native 
vegetation and preferences for outcomes can differ among stakeholders. One way forward 
would be to quantify expected restoration outcomes from alternative investment strategies 
(e.g. self-organised regrowth or biodiversity planting) given operational constraints or 
preferences (e.g. timeframe) and use this information to communicate options and trade-offs 
and ultimately select projects. We develop an approach to facilitate this process and illustrate 
application using data for the Australian wet tropics. We show that there is no single best 
investment strategy but rather that choice depends on preferences of stakeholders. 
Particularly important is the desired forest attributes to be reinstated and whether outcomes 
are required on a near or long term basis. In addition, we highlight some important dilemmas. 
For example, strategies that yield the largest aggregate area of vegetation in an improved 
state are also coupled with large areas of managed land that remain in a state of poor 
vegetation quality which may not be an acceptable outcome. This is because lower cost but 
less certain restoration actions are adopted. 
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10:50 AM: Exploring the impact of the optimizer's curse in conservation decision-
making 
Ascelin Gordon,  Gurutzeta Guillera-Arroita,  Jose Lahoz-Monfort, Michael McCarthy, 
Baker Chris 
Presenting author: Ascelin Gordon, RMIT University 
 
Decision theory is increasingly being used for allocating resources for conservation, and an 
important part of this process is determining estimates of value, such as expected utility, 
associated with outcomes of decision alternatives. In many fields, and particularly in 
conservation, these value estimates are subject to significant uncertainty. It has been shown 
that applying decision theory without properly accounting for uncertainty results in outcomes 
that are more likely to be worse than expected (a 'negative surprise'), even when the 
estimation of value is unbiased. This phenomenon has been called the 'optimizer's curse' and 
results from the process of choosing alternatives that maximise value, as alternatives that are 
overestimated become more likely to be selected. Here, we explore the impact of the 
optimizer's curse for conservation decision-making in a range of conservation planning 
problems using both real and simulated data. In each case the conservation decision is to 
select a set of locations for new conservation areas that achieve species representation targets 
with a minimum area (or cost). We show how different levels of uncertainty in the species 
data result in a range of negative surprises, and explore how this relates to the efficiency-
robustness trade-off in decision-making. Finally, we discuss the implications of the curse for 
conservation decision-making and options for mitigating the curse by explicitly incorporating 
estimates of uncertainty. 
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9:30 AM: Eating the little dodo: loss in the South Pacific 
Rebecca Stirnemann 
Presenting author: Rebecca Stirnemann, Australian National University, Samoan 
Conservation Society and Massey University 
 
Bushmeat can drive biodiversity loss. We highlight the previously unrecognized scale of 
hunting of the Samoan and Tongan fruit bats and three Samoan pigeon species the Pacific 
pigeons, white-throated pigeon and the Manumea or toothbilled pigeon in Samoa.  We 
describe the commodity chain in Samoa for bushmeat trade. Our research indicates that 
hunting plays an important role in the continual decline of the Manumea.  The off take 
estimated in this project raises serious conservation concerns for native pigeon and bat 
species, while the commodity chain identified in this study may offer possible points for 
management intervention. 
 
9:40 AM: The koala (Phascolarctos cinereus) in SE QLD: using passive surveillance to 
understand the decline of an iconic species 
Viviana Gonzalez-Astudillo, Rachel E. Allavena, Joerg Henning 
Presenting author: Viviana Gonzalez-Astudillo, School of Veterinary Science, University of 
Queensland, Gatton campus, QLD, 4343, Australia. 
 
Since the 1990s, koalas in South-East Queensland (SEQLD) have experienced a severe 
decline. Although data are collected in wildlife hospitals upon submission, the lack of 
standardized data recording and analysis of causes and risk factors of diseases and mortalities 
limits actions required to reduce conservation threats. Utilising a government-managed 
wildlife hospital database, we explored the aetiological causes of morbidity and mortality in 
20,250 SEQLD koalas during 1997-2013. Ten aetiological causes of submission were 
identified. Trauma or combination of trauma (by motor vehicles) with infections by 
Chlamydia spp. (urinary - 20%, genital - 10%, ocular -12%) were the most common reasons 
for submission. There was a significant difference between the years of submission, season, 
sex and age, and outcome (dead on arrival, euthanised, released). Similar numbers of males 
(n=10,232) and females (n=9,624) were submitted; however, adults comprised well over half 
of submissions (n=14,875). Using multinomial logistic regression models, risk factors 
associated with the outcome were identified for each aetiological cause. Although data from 
hospital submissions have limitations, they represent valuable tools for long-term, passive 
surveillance and the development of threat maps. Determining the causes of decline will aid 
the QLD government in establishing policies for future management targeting the 
conservation of koalas and their unique ecosystem. 
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9:50 AM: Development of accurate population monitoring methods for Brachaspis 
robustus, a highly cryptic endangered grasshopper species endemic to NZ. 
Jennifer Schori, Tara Murray, Tammy Steeves, Richard Maloney 
Presenting author: Jennifer Schori, University of Canterbury 
 
Monitoring population trends is essential to interpret the value of conservation management 
actions for threatened species. However, when species are rare and inconspicuous, as is the 
case with many endangered insects, it is difficult to achieve this accurately. Brachaspis 
robustus is a highly cryptic nationally endangered braided river grasshopper  endemic to the 
MacKenzie Basin, New Zealand. We investigated how the detectability of this species 
changes across the active season (November - March), by carrying out weekly searches along 
three 100m transects, twelve 5m x 5m plots, and six 40m x 6m plots for the duration of the 
season. Accurate counts were feasible during the first half of the active season. However, 
high  nymph density during the second half of the active season reduced the accuracy of 
population estimates as the nymphs' small size further limited detectability. These data 
indicate that the current method used to monitor this species (a twin transect walk through the 
population on a single day in February) is insufficient to generate an accurate estimate of the 
true reproductive population size and composition for this species. We discuss an improved 
monitoring approach designed around 1) appropriate timing within the active season, 2) a 
focus on reproductive adults and 3) optimum repetition to account for detection variability. 
 
10:00 AM: Spot the predator: Does the Red fox limit the distribution and abundance of 
Spotted-tailed quolls in southern NSW? 
Elira K. Reynolds, Katarina M. Mikac, Chris McLean 
Presenting author: Elira Reynolds, University of Wollongong 
 
The Spotted-tailed quoll is a threatened carnivorous marsupial which occurs at highly 
variable densities throughout its range along the east coast of Australia. Although studies 
have explored the species' ecology in high-density areas, historically little work has focused 
on low-density populations. One such population occurs in the Illawarra and Southern 
Highlands regions of southern NSW, where published surveys failed to detect the species 
between the 1980s and 2014. A pilot study conducted in 2014 using baited motion-triggered 
cameras recorded two individuals from 65 sites. A key finding was the low detection rate of 
quolls, which was coupled with frequent detection of the Red fox. The prevalence of foxes, 
along with wild dogs and feral cats, may be a factor limiting the distribution and abundance 
of quolls due to the significant niche overlap between these species. It is likely that multiple 
factors negatively affect quolls, but it is hypothesised that competition with foxes has 
prevented the dispersal of the species into otherwise suitable habitat across southern NSW. 
This project explores the interaction between quolls and introduced predators using baited 
remote cameras which have been scented with predator odours, across landscapes subjected 
to varying fox control regimes. The project will work closely with community and Landcare 
groups to establish a long-term monitoring program for quolls in the Illawarra and Southern 
Highlands. 
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10:10 AM: Parenting under pressure: does predation risk influence parental activity in 
Petroica robins? 
Clare Lawrence, James V. Briskie, Sol Heber, Melanie Massaro 
Presenting author: Clare Lawrence, School of Environmental Sciences and Institute of Land, 
Water and Society, Charles Sturt University 
 
Indigenous island faunas are vulnerable to exotic predators because they evolved with few 
native predators. Allowing native species to develop antipredator behaviours under controlled 
predation pressure can be used to ensure their long-term survival in areas where permanent 
exclusion of exotic predators is not possible. We investigated whether naïve New Zealand 
birds are able to adapt to novel exotic predators by studying parental activity in populations 
of Petroica robins from New Zealand and Tasmania that differ in their evolutionary and 
current exposure to nest predators. As many predators locate nests by observing parents, birds 
should reduce activity at the nest in the presence of nest predators. Parental activity was 
quantified from video recordings of nests. The overall proportion of time birds spent on the 
nest during incubation was consistent across populations. However, New Zealand robins 
exposed to exotic predators made fewer visits to the nest than the same species in predator-
free areas. Robins previously exposed to exotic predators but now inhabiting predator-free 
refuges showed similar activity patterns to species that never encountered exotic predators. 
Tasmanian birds that evolved with predators showed intermediate activity levels. We 
conclude that New Zealand robins are modifying their behaviour to reduce the risk of nest 
predation by exotic predators, but that these responses are lost when predation pressure is 
removed. 
 
10:20 AM: Abundance can be misleading when setting conservation priorities for 
migratory networks 
Kiran Dhanjal-Adams, Marcel Klaassen, Samuel Nicol, Hugh Possingham, Iadine Chades, 
Richard Fuller 
Presenting author: Kiran Dhanjal-Adams, University of Queensland/ Centre for Ecology and 
Hydrology 
 
The routes taken by migratory species remain largely unknown, despite rapid improvements 
in tracking technologies. Indeed, tracking data are often collected in a single location, making 
it very difficult to draw general conclusions about migratory pathways at a population level. 
This paucity of data can hamper effective conservation planning, which explicitly depends on 
conserving intact chains of habitat along the migratory pathway. Here, we develop a novel 
approach to conservation planning for migratory species based on a model of potential 
connectivity, derived from empirical data on distances travelled between stopover sites or 
nodes. We find that the abundance of animals present at a node is a poor estimator of its 
conservation priority once connectivity is taken into account, and in some cases performs as 
poorly as randomly selecting nodes. This is because the impact of the loss of a node depends 
not only on its suitability to support migratory animals, but also on its position within the 
migratory pathway. So much so, that the loss of particularly crucial nodes can lead to partial 
or even total population crashes. We suggest the current paradigm of conserving sites 
supporting large numbers of individuals of migratory species needs to be augmented by also 
considering the impacts of site loss on population flow. 
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10:30 AM: Do current conservation areas adequately capture critical habitat for 
endangered sea turtles? 
Mat Vanderklift, Jessica Stubbs, Nicola Mitchell, Sabrina Fossette-Halot, and Richard Pillans 
Presenting author: Jessica Stubbs, The University of Western Australia 
 
In order to best focus conservation efforts for vulnerable species it is important to know the 
movements of target species in relation to protected area boundaries and the relative risks 
faced within and outside those areas. The Ningaloo Coast World Heritage Area (WHA) in 
Western Australia supports high abundances of foraging and nesting green turtles, yet there is 
little ecological data on this threatened species within the area. The WHA is also important 
for recreational activities, tourism and the resources industry, so understanding how turtles 
use spaces that are also used by humans is key. Here we use satellite telemetry and stable 
isotope analyses to provide insights into the diet and habitats of green turtles in the Ningaloo 
WHA. Initial results indicate that tagged green turtles have remained within or close to the 
Ningaloo Coast World Heritage Area. Preliminary stable isotope analyses of multiple tissue 
types confirm that most turtles present within the WHA outside of the nesting season are 
likely to be resident for extended periods, and offer insights into habitat use and diet.  
Evidence of resident green turtles within the WHA confirms that this is a key location for this 
species and offers insights into ways of managing these iconic species. 
 
10:40 AM: Preference for lower elevations in a spatially-restricted, reintroduced island 
bird species 
Melanie Massaro, Alison Chick, Euan Kennedy 
Presenting author: Melanie Massaro, Institute for Land, Water and Society, Charles Sturt 
University 
 
Investigating habitat use and preferences of a threatened species can be challenging, 
especially if wild populations have decreased to such low numbers that they occupy only 
fractions of their former natural range. Hence, assessing habitat suitability of a potential 
reintroduction site for a threatened species is frequently not possible before a reintroduction 
attempt because no comparable baseline data is available. In these instances, post-release 
monitoring data can inform about habitat use and preferences of a reintroduced species. Here 
we use GIS and spatial statistical techniques to investigate post-reintroduction distribution 
data across 23 years of an endangered endemic island bird, the Chatham Island black robin 
(Petroica traversi). We show that densities and distribution of established black robin pairs at 
the reintroduction site have changed significantly over the years. Spatial distribution of pairs 
is clustered, and this clustering has intensified as the population increased. The temporal 
change in the distribution pattern of robin pairs is not consistent with the spatial availability 
of forested areas. Instead, the distribution pattern is consistent with a clear preference for 
lower elevations. These elevational limits considerably restrict this species range size, a 
constraint that has serious conservation implications. Determining what factors are limiting 
territory establishment at these higher elevations will assist efforts to maximise population 
growth and inform future reintroduction attempts. This study demonstrates that post-release 
data can reveal relevant limitations to habitat use of highly threatened species. 
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10:50 AM: Evidence driven and community supported rewilding of Victoria’s islands: a 
trial introduction of the critically endangered Eastern Barred Bandicoot 
Duncan R. Sutherland, Anthony R. Rendall, Amy Coetsee, Peter Dann 
Presenting author: Duncan Sutherland, Research Department, Phillip Island Nature Parks, PO 
Box 97, Cowes, VIC 3922, Australia 
 
Conservation of fauna threatened by introduced predators may be possible only in predator 
free environments. Large offshore islands offer the best prospects for large-scale and 
sustained predator free habitat. Translocating fauna comes with uncertainty; the population 
may not persist due to unrecognised or unmanaged threats, but equally importantly, public 
resistance to translocations, especially those beyond the known historic range of the species, 
due to a fear of unknown consequences. The mainland subspecies of the Eastern Barred 
Bandicoot (EBB) is listed in Victoria as ‘Extinct in the Wild’, and their decline is attributed 
to their susceptibility to predation by foxes and to habitat loss. Although outside the known 
distribution of EBBs, large fox-free islands of Victoria offer the best prospects for self-
sustaining populations. A trial introduction of 20 EBBs to fox-free Churchill Island, off 
Phillip Island, began in August 2015 and aims to (1) inform the likelihood of success for 
releases onto larger islands, (2) quantify the influences of EBB on island ecosystems, and (3) 
demonstrate to the community what they might expect from an EBB release. The population 
has successfully established. Monitoring has revealed high population survival and 
recruitment, and tracks changes to vegetation, soils and invertebrates. The criteria for success 
are based on demographic, ecological and social criteria, and will dictate the prospects of 
future releases on islands. 
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Marine Conservation, P9 
 
9:30 AM: Subsistence harvesting does not compromise fish communities 
Tyson Martin, Rod Connolly, Andrew Olds, Daniela Ceccarelli, Douglas Fenner, Thomas 
Schlacher, Maria Beger 
Presenting author: Tyson Martin, Australian Rivers Institute - Coast and Estuaries, and 
School of Environment, Griffith University, Gold Coast, QLD, 4222, Australia 
 
Humans frequently hunt species near the top of food webs. In marine ecosystems, 
commercial fisheries can first remove large predators before switching to smaller species. 
Coral reef fish provide essential protein and income for numerous people and communities 
globally. Whilst impacts of commercial fishing on reef fish are documented, the 
consequences of subsistence fishing are poorly known. Here we use three atolls in the 
Marshall Islands as a model system to quantify effects of commercial and subsistence 
harvesting on reef fish biomass and trophic structure, and contrast this with a near-pristine 
baseline. Unexpectedly, fish biomass was highest on the commercially-fished atoll. However, 
there the assemblage switched to a dominance of herbivorous species (50% higher than on 
other atolls) and contained few top predators (70% lower than other atolls). By contrast, fish 
biomass and trophic composition did not differ between atolls that were subsistence-fished 
and pristine ones -top predators remained abundant on both. Our findings show that reefs can 
support subsistence fishing to sustain local human communities and still retain intact fish 
assemblages. Fishing may not always impact marine food webs, and we suggest that effects 
depend on the style and intensity of fishing practised and the type of organisms targeted. 
 
9:40 AM: Incorporating critical ecological processes into management in marine 
protected areas 
Christopher J Henderson, Tim Stevens, Ben L. Gilby, Andrew Olds and Shing Y. Lee 
Presenting author: Christopher Henderson, Australian rivers Institute - Coasts and Estuaries 
and School of Environment, Griffith University Gold Coast campus, QLD 4222, Australia 
 
Ecosystems worldwide experience numerous stressors. However, the loss of key processes 
such as herbivory and predation can be particularly detrimental to overall functioning of an 
ecosystem. We examined the removal of algae by herbivory within seagrass beds, a key 
process in structuring these communities. The study aimed to determine the relative influence 
of herbivore abundance, the spatial arrangement of habitats, physico-chemical water quality 
variables and marine reserves on herbivory rates in seagrass beds. This was followed up by 
looking at the key drivers of an important herbivore in the ecosystem; the commercially 
fished rabbit fish Siganus fuscescens, to determine key areas of habitat for this species. 
Herbivory rates were higher in seagrass beds that were suitable for Siganus fuscescens, with 
the abundance of this species being highly correlated with high levels of herbivory. A 
species-distribution model to determine areas of high importance for this species, and thus 
herbivory, suggested that temperature, salinity and seagrass bed size were all positively 
correlated with the abundance of this species. Our results highlight the importance of 
understanding herbivory in the management of highly impacted ecosystems, emphasizing 
how fragmented seagrass beds and poor water quality can diminish the significance of 
herbivory that occurs within seagrass ecosystems. Reduced herbivory could lead to further 
loss of key functional processes on the seascape scale. 
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9:50 AM: Detailing the effects of planning unit size, thematic resolution of habitats and 
socioeconomic costs on spatial priorities for conservation 
Jessica Cheok, Bob Pressey, Rebecca Weeks, James Moloney, Serge Andréfouët 
Presenting author: Jessica Cheok, James Cook University 
 
The characteristics of spatial data used in systematic conservation planning can influence the 
results of spatial conservation prioritisations aimed at identifying important areas for 
biodiversity. Whilst the effects of planning unit size, thematic resolution of habitat 
classifications have been explored in various combinations, they have yet to be explored in 
combination with different cost layers during the prioritisation process. We ran prioritisation 
scenarios while systematically varying levels of each factor and assessed the effect of each 
factor, and their interactions, in terms of the spatial similarity of reserve network designs and 
ability to achieve conservation objectives. All three factors influenced prioritisation outputs, 
to different extents, with variability of cost data having the largest influence. A clear 
interaction effect was found between thematic resolution of habitat data and spatial variability 
of cost. Unexpectedly, coarse-resolution scenarios prioritised with spatially uniform cost 
outperformed those prioritised with spatially variable cost in terms of incidental 
representation of conservation objectives derived from high-resolution habitat data. Our 
results suggest that in regional contexts, if high-resolution habitat data is unavailable, it is 
better to prioritise with uniform costs if subsequent finer prioritisation will follow and the 
need for incidental representation of finer-resolution objectives is high. 
 
10:00 AM: Incorporating the third dimension into marine spatial conservation 
prioritization 
Ruben Venegas, Salit Kark, Hugh Possingham, Noam Levin 
Presenting author: Ruben Venegas, Center of Excelence for Environmental Decisions, School 
of Biological Sciences, University of Queensland 
 
Spatial conservation prioritization (SCP), used to identify areas where conservation goals can 
be achieved more efficiently, is usually carried out in a two dimensional space. In an 
inherently three dimensional space such as the ocean, this approach might not be the most 
efficient, as it results in the application of one type of management to an area of the ocean all 
the way from the surface to the bottom (or beyond the bottom). The goal of our study is to 
develop a 3D approach to SCP which explicitly incorporates depth, so that vertical as well as 
horizontal spatial prioritization can be accomplished. We did this through the conservation 
planning software Marxan, by stratifying the ocean in different layers according to depths, 
which entailed a new approach to preparing the dataset needed to carry out the analysis. Its 
efficiency is being assessed by comparing the resulting spatial conservation priorities with a 
typical 2D conservation planning. Preliminary results indicate that 3D SCP of marine 
biodiversity features can be more efficient in terms of cost and total area needed to achieve 
conservation objectives. This new approach could potentially allow protecting important 
biodiversity at specific depths, while allowing uses of the ocean at other depths that do not 
pose a threat to this biodiversity. 
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10:10 AM: Ecosystems are complex, but do we need complex institutions to manage 
them effectively? 
Michael Bode, Paul Armsworth, James Sanchirico 
Presenting author: Michael Bode, QAECO Group, University of Melbourne 
 
Conservation management decisions are often implemented to reflect anthropological scales, 
rather than the scale of the relevant ecological dynamics. Research frequently points out the 
loss in efficiency that results from this scale mismatch. However, the scale of management is 
influenced by social, economic and political constraints on management actors; by the higher 
implementation costs of spatially-variable management plans; and by the divergent objectives 
of the actors in different regions. The critical question is not whether conservation benefits 
would increase if the scales of management and ecology were matched, but whether such 
benefits are sufficient to justify the cost of aligning ecological and management scales. 
Fishery management has strong spatial components, with harvest quotas, gear restrictions, 
and marine protected areas often applying to specific locations. These management decisions 
are often implemented at spatial scales that have a coarser resolution than the underlying 
population dynamics. We parameterise a bioeconomic model of the commercial coral trout 
(Plectopomus leopardus) fishery in the Great Barrier Reef Marine Park, Australia, which is 
currently managed by a single, spatially-homogeneous management policy. We use this 
model to estimate how the spatial resolution of management policies affect the revenue 
generated by this fishery, and assess whether a more spatially complex policy can be 
justified. Our results suggest that economic variation is likely to be a more important source 
of heterogeneity than ecological differences, and that the majority of this variation can be 
captured by a relatively simple spatial management policy. Interestingly, the highly complex 
process of biophysical larval dispersal, which plays a critical ecological role in coral reef 
ecosystem dynamics, does not demand equally complex management policies. 
 
10:20 AM: Can we increase the impact of science-based evidence on coral reef 
conservation effectiveness? 
Dominique Pelletier, Charles Gonson, John Cigliano 
Presenting author: Dominique Pelletier, IFREMER, UR Lagons, Ecosystèmes et Aquaculture 
Durable en Nouvelle Calédonie (LEAD-NC), 101 promenade Roger Laroque, BP 2059, 
98846 Nouméa Cedex, New Caledonia, Laboratoire d’Excellence LABEX Corail 
 
Coral reefs have been the subject of much research and scientific investigations aimed at 
conservation and sustainable management of resources. Yet, the impact of science on 
management decisions is rarely decisive, in the light of challenges due to ever increasing 
anthropogenic pressure over the last decades. In many cases, scientific recommendations, 
even when they could be implemented at little extra cost, poorly translated into management 
decisions. In this paper, we focus on conservation-oriented work and investigate potential 
causes and possible solutions for this disconnect between science and management, with 
illustrations from experiences and experiments from case studies including Marine Protected 
Areas (MPA). We argue that conservation–oriented projects may not necessarily produce 
outcomes that can be immediately used by management bodies, if this precise objective is not 
built-in from scratch in the project. We will highlight ingredients from previous studies that 
proved to be key for a better appropriation of science by managers. Such ingredients pertain 
to the scoping of projects, to the methodology and resources allocated to the joint 
involvement of both scientists and managers, to communication of science, and to the 
operational outcomes of projects. Finally, we will conclude by introducing the Coral Reef 
Working Group that was recently created in the SCB, and aims at improving coral reef 
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conservation effectiveness through a better integration of coral reef conservation science into 
policy and management actions. 
 
10:30 AM: An Ocean of Change- observations from a decade of going to scale in Pacific 
Ocean management 
Sue Miller Ta’ei 
Presenting author: Sue Miller Ta’ei, Conservation International 
 
In 1975 the world’s first large scale marine protected area, the famous Great Barrier Reef 
MPA, was designated.  Fast forward ten years to 1985, then 1995, then 2005, the GBR 
remained the Pacific’s only truly large MPA for more than twenty years.  In early 2006 GBR 
was joined by two more large scale MPAs in the form of Kiribati’s Phoenix Islands Protected 
Area (PIPA) and US’s Papahānaumokuākea Marine National Monument.  Within the 
following decade 15  Large-Scale Marine Protected Areas (LSMPA) were established and  
today another 6 are in proposal stage. Each over 100,000 km2 in size and  totalling more than 
8 million km2 the Pacific Ocean  is home to the majority of these.  Observations of success 
and learning from these large-scale efforts will be highlighted and thought given to the true 
need for at-scale ocean management encompassing a ‘whole-domain’ or ‘ridge to reef to 
ocean’. 
 
10:40 AM: Regional planning for sustainable coral reef fisheries 
Kendall Jones, Joseph Maina, Salit Kark, Tim McClanahan, Maria Beger 
Presenting author: Kendall Jones, School of Geography, Planning and Environmental 
Management, UQ 
 
Coral reefs are some of the most biologically diverse and productive ecosystems on Earth, 
and are important sources of food and income for a large number of people. However, in 
many areas coral reefs are highly degraded due to overfishing, which is disastrous for 
biodiversity conservation and people dependent on reefs for their livelihood. Estimates of fish 
biomass, their spatial distribution, and recovery potential are important for evaluating reef 
status and crucial for setting management targets. Here we use predictions of fish biomass 
and fish stock recovery to set management priorities in the Western Indian Ocean, while also 
developing methods to incorporate the feasibility of management activities, and exploring the 
impact of international collaboration on priorities. We identify priorities for meeting coral 
reef representation targets, and find that management priorities set to minimise ecosystem 
recovery time are significantly different from those set to minimise reef area. We also show 
that incorporating the feasibility of management activities can significantly alter management 
priorities, with some countries having up to 75% more reef contained in management areas. 
This suggests that management feasibility should be considered in order to better allocate the 
scarce resources available for management and conservation. Further, we provide additional 
support for previous findings that international collaboration can achieve substantial 
efficiencies for conservation planning. We show that collaboration between Western Indian 
Ocean countries can reduce the time required for coral reef recovery in conservation areas by 
over 50%. Future studies should investigate the development of more sophisticated analyses, 
which incorporate better measures of management feasibility while also dealing with the cost 
of management or lost opportunity costs. 
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10:50 AM: Developing conservation strategies to enhance social-ecological resilience in 
a remote Indian Ocean atoll 
Ameer Abdulla, Gabriel Grimsditch, Fathimath Nistharan 
Presenting author: Fathimath Nistharan, IUCN Maldives 
 
The Maldives is an archipelago containing approximately 1200 islands with more than 200 
which harbour communities and permanent settlements that are heavily dependent on coral 
reef resources.  Due to its vulnerability to climate change and high resource-dependence, it is 
essential to incorporate resilience into conservation planning and local management of 
marine resources.  North Ari Atoll is one of 26 atolls that presents the challenge of balancing 
human use with maintaining ecosystem integrity.  We developed a Resilience-Based 
Management (RBM) framework that explicitly addresses both ecological and social resilience 
and identifies recommended management actions. Detailed ecological and socio-economic 
data for coral reefs and communities of the atoll were collected. Mapping involved remote 
sensing, geo-referencing and collating datasets for analysis using Marxan and Marzone. 
Initial results identify  that 13.5% of the atoll is regularly used by local communities, 7.4% of 
the total area may present potential conflict between users and 12.7% is ecologically 
significant.  Specific areas, constituting 12.4% of the atoll, have been identified as 
conservation priorities as they contain both ecological and social values that are not currently 
addressed by any existing management scheme. In this context, systematic conservation 
planning is useful in addressing threats but only if accompanied with innovative governance. 
 
 
  



123 
 

Speed sessions, July 7, 2016 11:30 AM – 1:00 PM 

Climate change/Disturbance ecology, P6 
 
11:30 AM: Sea turtle embryos increase expression of 299 genes in response to simulated 
climate stress 
Blair Bentley, Nicola Mitchell, Jamie Tedeschi, Brian Haas, Oliver Berry 
Presenting author: Blair Bentley, University of Western Australia 
 
Developing sea turtle embryos may breach their critical thermal limits if beach temperatures 
increase as predicted under climate change. Evolutionary change may mitigate the effects of 
increasing temperature if heritable variation exists in temperature-buffering metabolic 
processes. However, except for genes encoding the heat-shock proteins, little is known about 
the gene expression pathways involved in the response of sea turtles to temperature stress.  
Here, we used a full transcriptomic analysis to document changes in gene expression in 
loggerhead turtle embryos exposed to a realistic thermal challenge. De novo transcriptome 
assembly produced a transcriptome of nearly 180 million reads, with 299 assembled contigs 
significantly differentially expressed between control and heat shock treatments. Two groups 
of genes exhibited similar expression profiles of upregulation under thermal stress and one 
group exhibited a similar pattern of downregulation. Gene ontology indicated that 
upregulated genes were associated with heat shock protein (hsp) families and other protein 
metabolism, signal transduction and cell communication pathways. Downregulated genes 
were predominantly encoding proteins that are involved with development, morphogenesis 
and transport pathways. These results provide targets for further experimental work on the 
adaptive capacity of sea turtles to climate change. 
 
11:35 AM: High and dry; the effects of climate change on microcrustacean abundance 
and diversity in temporary lakes 
Claire Sives, Brian Timms, Richard Kingsford, Kate Brandis 
Presenting author: Claire Sives, The Centre for Ecosystem Science UNSW 
 
Temporary lakes play a vital habitat role in the semi-arid zone of the Murray-Darling Basin. 
Aquatic microcrustacea persist in dry lake beds by virtue of a resting egg stage. As lakes fill, 
microcrustacea emerge from eggs, providing an important food source for larger animals 
including waterbirds, frogs and fish. As waters recede, microcrustacea die and resting eggs 
are deposited. The status of microcrustacean egg banks across dry lakebeds in relation to 
inundation regimes, with implications for ecosystem foodwebs, is poorly understood. Under a 
drier future, spatial filling extent, duration and frequency may be reduced in Australia's semi-
arid zone, leaving some microcrustacean eggs high and dry.  We examined differences in 
microcrustacean communities emerging from sediments across a gradient from lake centres 
to shorelines to determine patterns in microcrustacean abundance and diversity. We used an 
ex-situ setup of microcosms from five temporary lakes in the Paroo Basin of north-western 
NSW; these ranged across the lake gradient from the centre to the shoreline. There were 
differences in the diversity and abundances of microcrustacea at different filling levels. The 
results have implications for the effects of climate change on aquatic microcrustacea, and are 
also relevant for environmental flow management in the Murray Darling Basin. These results 
can inform flow duration and frequency in relation to a key component of the foodweb: 
microcrustacean survival. 
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11:40 AM: 4000 Years Of Adaptation: The History Of Callista Disrupta In Sydney 
Harbour, Nsw. 
Juan Gabriel Dominguez Sarmiento, Matthew A. Kosnik, Dorrit E. Jacob 
Presenting author: Juan Gabriel Dominguez Sarmiento, School of Biological Sciences, 
Macquarie University 
 
Callista disrupta is the most abundant bivalve found in the subtidal soft sediments of Sydney 
Harbour, NSW. This has not always been the case, and death assemblages show the species 
was rare in the area during most part of the holocene. In this study we built Von Bertalanffy 
Growth (VBG) curves based on internal growth bands of 30 live shells (collected in 2014-
2015), and five excavated shells est. ~3000 to 5000 yrs old. The periodicity of the bands was 
compared across seasonal collections and validated by variations in trace element (Mg, Sr, 
Ba) composition using Laser Ablation ICP-MS. Initial results show that C. disrupta had 
significantly lower growth rates (VBG, Lt = 28.87 [1 - ?- 0.94(t - 0.08)]), relative abundance 
(RA, >2%) and population density (PD, ~0.02 ind/m2), than the current living population 
(VBG, Lt = 46.08 [1 - ?- 0.31(t - 0.44)], RA, ~65%, PD 0.5 ind/m2). Results also show 
significantly higher Ba concentrations in the older shells, and higher concentration of Mg and 
Sr in modern shells. These differences may suggest variations in environmental conditions 
such as sea temperature, primary productivity or freshwater influx levels. This C. disrupta 
case introduces a new example of how climate change can impact community structures and 
species adaptability. 
 
11:45 AM: Comparison of farming and drying methods for the red seaweed 
Kappaphycus alvarezii 'tambalang' in Ravitaki District and Galoa, Kadavu, Fiji Island. 
Albert J Whippy, William Aalbersberg, Nicholas Paul 
Presenting author: Albert Whippy, MSc Candidate, Student 
 
The purpose of this research is to compare which of the two farming methods and drying 
methods for the red seaweed, Kappaphycus alvarezii is the best. The first phase was to 
identify the suitable site to carry out seaweed farming using different devices to test for 
salinity, temperature, light intensity and other contributing factors that would support the 
growth of the seaweed. The next phase of the project involves the transportation of seaweed 
from Yaqeta Village in the Yasawas, a seaweed farming site in the western part of Fiji to 
Galoa Island in Kadavu the southern part of Fiji, the field where the research work will be 
carried out. The final phase involves deploying the two different methods and gathering 
information and data. By identifying the best method of farming and drying, the information 
would be used by the Fisheries Department and other NGO's to support the idea of 
introducing seaweed farming project as sustainable livelihoods and assist in future research. 
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11:50 AM: A bust but no boom: responses of floodplain bird assemblages during and 
after prolonged drought 
Katherine Selwood, Rohan Clarke, Shaun Cunningham, Hania Lada, Melodie McGeoch, 
Ralph Mac Nally 
Presenting author: Katherine Selwood, Monash University 
 
Climate change alters the frequency and severity of extreme events, such as drought. Such 
events will be increasingly important in shaping communities as climate change intensifies. 
The ability of species to withstand extreme events (resistance) and to recover once adverse 
conditions abate (resilience) will determine their persistence. We estimated the resistance and 
resilience of bird species during and after a 13-year drought (the 'Big Dry') in floodplain 
forests in south-eastern Australia. The Big Dry caused widespread declines in the floodplain 
avifauna, with 37 of 67 species declining substantially. Despite the drought being broken by 2 
years of well-above-average rainfall and subsequent near-average rainfall, most species 
showed low resilience and there was little indication that overall breeding had increased. The 
effects of drought appeared to be pervasive for much of the floodplain avifauna, regardless of 
species traits. Ecosystems such as these are likely to require active management and 
restoration, including reinstatement of natural flooding regimes, to improve ecological 
condition, to enhance resistance and resilience to extreme climate events. 
 
11:55 AM: Understanding weed ecophysiology for control purposes: a synopsis 
Joshua C Buru, O O Olusegun, K Dhileepan, Tanya Scharaschkin 
Presenting author: Joshua Buru, Queensland University of Technology 
 
Cat's claw creeper is a Weed of National Significance which has devastating effects in 
Australian riparian ecosystems. In Australia, this species has two forms, a long-pod (LP) 
form and a short-pod (SP) form, with different prevalence rates. Two distinct forms may 
compromise biocontrol strategies for this invasive species. The aims of this investigation 
were: to understand the eco-physiology of the two forms and test for preference of biocontrol 
agents to either form. Seeds of the two forms were germinated under various light and 
temperature regimes. Seedlings were divided into different light, nutrient and water 
treatments for growth related traits. Some plants were used to test preference of two 
biological agents on the two forms. Short pod depicted higher rates of germinability and 
superior growth related traits than long pod. Assuming that the two forms were introduced in 
Australia at around the same period, these results could explain why SP is widely distributed 
(and therefore more invasive) in Qld and NSW while LP is only confined to a few localities 
in south-east Queensland. These results infer that different management strategies should be 
adopted in controlling the two forms in Australia. 
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12:00 PM: Distribution of riparian species across a shifting rainfall gradient in south 
western Australia 
Helen A. White, John K. Scott, Raphael K. Didham 
Presenting author: Helen White, UWA School of Animal Biology, University of Western 
Australia, Crawley 6009 WA, Australia &  CSIRO Land & Water Flagship, Underwood 
Avenue, Floreat 6014 WA, Australia 
 
The south-west of Western Australia has one of the highest levels of floral diversity and 
endemism in the world. However, global climatic change, principally declining rainfall, is 
now predicted to shift the local climates of these geographically isolated communities away 
from optimal conditions. To understand how changing rainfall patterns might influence the 
flora of the region, we first need to understand the climatic constraints on local species and 
communities. The Warren River is located in the Karri and southern Jarrah forests of WA. 
While extensive research exists describing the floral communities in the adjacent upland 
forests, the regions riparian and wetland communities remain largely undescribed. Systematic 
vegetation surveys of the Warren River riparian zones were carried out to map the occurrence 
of trees and shrubs along what was historically a 600 - 1400 mm per annum rainfall gradient. 
These vegetation surveys were then augmented with LiDAR-captured elevation models to 
help identify potential limits of species distributions relative to local flow regime and 
regional climatic gradients. In this study we investigate and model the distribution of riparian 
species and age classes across local and landscape-scale gradients. Our findings will provide 
baseline information for land managers to develop climate adaptation scenarios for 
restoration, rather than relying on 'historical' restoration targets based on past climates. 
 
12:05 PM: Early life history survivorship of Maccullochella peelii  (Murray cod) in light 
of river regulation and larval growth. 
Luke McPhan, Kim Jenkins,  Paul Humphries, Lee Baumgartner, Andy Baker 
Presenting author: Luke McPhan, Centre For Ecosystem Science - The University of New 
South Wales 
 
Since European settlement a severe reduction in the population of Maccullochella peelii 
(Murray cod), the apex predator of the Murray-Darling Basin's floodplain rivers, has resulted 
in their listing as nationally endangered (EPBC). The 2010 Recovery plan for the species 
identified knowledge gaps in the early life history of the species including how flows and 
environmental parameters drive age-specific survivorship and recruitment. My research 
investigates the growth and early life history of live caught Murray cod larvae across six 
rivers of varying size and regulation intensity from NSW and Victoria, and hatchery reared 
fish from Narrandera Fisheries in NSW. Levels of recruitment are currently low or absent in 
many NSW and Victorian rivers. The major threats to Murray cod survivorship identified by 
the recovery plan included river regulation and exotic fish presence. I have modelled 
individual growth rates of larvae against factors of diet (gut content, stable isotopic analysis) 
and environmental variables from each of the rivers to identify what factors lead to survival 
in the early life of Murray cod. Our results determine the age-specific survivorship for larval 
Murray cod in light of river flows and also identifies what factors constitute a successful 
recruit from larval to juvenile fish. 
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12:10 PM: The emperor, the king and the little pig: missing and rediscovered rodents of 
Solomon Islands, and potential causes of extinction 
Tyrone Lavery, Patrick G. Pikacha, Diana O. Fisher 
Presenting author: Tyrone Lavery, School of Biological Sciences, The University of 
Queensland 
 
In the late 1800's Charles Morris Woodford collected specimens of three endemic rodents 
from Guadalcanal, Solomon Islands. They were subsequently described by Oldfield Thomas 
from the British Museum of Natural History as Uromys imperator (the emperor rat), Uromys 
rex (the king rat), and Uromys porculus (the little pig rat).  Two of these species (the emperor 
and the little pig) have not been scientifically recorded since, and are believed extinct. The 
king rat has not been recorded since 1990. Few mammal surveys have been undertaken on 
Guadalcanal and analyses of the characteristics of missing and extinct mammals have shown 
the emperor and little pig rats are among the top 60 species most likely to be rediscovered. It 
is also certain that other species of rodent are yet to be discovered in Solomon Islands. We 
have surveyed for native rodents at sites between 200m and 1,500m altitude across Solomon 
Islands using baited camera traps. We are yet to detect the emperor rat or little pig rat, 
increasing fears they are extinct. The camera traps have provided us with some alarming data 
on densities of feral cats present in the archipelago. These data support long-held suspicions 
that predation by cats has been the main cause of extinction for Solomon Island mammals 
and ground dwelling birds such as kukuvojo and Makira moorhen. 
 
12:15 PM: What's the risk? Quantifying the disturbance of trawl fishing on biodiversity 
of the seabed 
Tessa Mazor, Nick Ellis, Wayne Rochester, Ray Hilborn, Jan Hiddink, Simon Jennings, Mike 
Kaiser, Jeremy Collie, Ricardo Amoroso, Kathryn Hughes, Robert McConnaughey, Ana 
Parma, Adriaan Rijnsdorp, Petri Suuronen, Roland Pitcher. 
Presenting author: Tessa Mazor, CSIRO Oceans & Atmosphere Flagship 
 
Trawl fishing is considered one of the most destructive actions to biodiversity of the ocean. 
Yet, few studies have quantified their impact. As a team of scientists around the globe we 
endeavour to address trawling best practice, in order to direct clear management actions for 
conserving and protecting biodiversity. This study specifically aims to map the distribution of 
Australia's sea floor biota and quantify its disturbance and risk from trawling. Furthermore 
we aim to determine the protection status of regions by assessing current marine protected 
areas and fishing closures. To achieve this we have developed novel modelling methods 
which can be used to combine large-scale disparate datasets. We discovered that particular 
regions and species types are more susceptible to trawl activities. Clustering species by 
attributing environmental factors yielded a more valid measure of risk than assessing by 
taxonomic rankings. Our results can assist management bodies to address the sustainability of 
oceanic habitats and communities. This approach can be applied to other fisheries as well as 
determining the risks of other anthropogenic disturbances in the sea. Decision makers can 
therefore quantitatively understand biodiversity risks within a given system and use these 
assessments for better directing conservation action. 
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12:20 PM: The impact of hunting on mammal and bird populations: a meta-analysis 
Ana Benítez López, Rob Alkemade, Pita A. Verweij, Jasper Eikelboom, Aafke M. Schipper, 
Mark Huijbregts 
Presenting author: Ana Benítez López, Department of Environmental Science, Institute for 
Water and Wetland Research, Radboud University 
 
Hunting is one of the main drivers of biodiversity loss, causing local species declines as well 
as extinctions. However, the extent of hunting pressure and its impact on biodiversity has yet 
to be quantified globally. The goal of this study was to systematically quantify the impact of 
hunting on mammal and bird species abundance at a pantropical scale. To this end, we 
performed a meta-regression based on 68 studies reporting the abundance of 250 bird and 
mammal species in relation to the distance from hunters' access points (roads and 
settlements). Bird and mammal populations declined by 60% (95% C.I. = 17 - 80%) and by 
79% (62 - 88%) in hunted areas compared to areas without hunting pressure. Species 
abundance increased non-linearly with distance from access points, with the effect of hunting 
extending over distances up to about 5 km and 20 km for bird and mammal populations, 
respectively. Protected areas had a positive effect on mammal and bird populations, whereas 
illegal and commercial hunting had a negative effect compared to legal and subsistence 
hunting, particularly on birds. Large-bodied species were affected more than small-bodied 
species closer to access points. Our results provide a first estimate of the depletion of 
mammal and bird populations at a pantropical scale and can be used in models to support 
decision making on spatial planning and protected areas design. 
 
12:25 PM: Effects-based assessment in aquatic systems: a case study for wet weather 
overflows in a temperate Australian lake 
Matthew Adams, Jocelyn Dela-Cruz, John Floyd, Louise McKenzie, Peter Scanes, Rebecca 
Swanson, Aaron Wright, Katherine O'Brien, Angus Ferguson 
Presenting author: Matthew Adams, School of Chemical Engineering, The University of 
Queensland, St Lucia QLD 4072 
 
Effect-based assessment' (EBA) is an environmental management approach which identifies 
the negative impacts of a disturbance on ecological and human health. Specifically, this 
approach measures the response of biological indicators to the cumulative impact of multiple 
stressors. Not all stressors have the same impact on the environment, and the EBA helps 
categorise the stressors according to their impact. While thresholds are commonly used in 
policies governing environmental management of waterways, EBA could be used as an 
alternative legislative requirement to thresholds. EBA is currently being trialled for 
abatement of the sewage overflows during wet weather, that result in risks to both human and 
environmental health, as a replacement of flat load capping targets for these overflows. In this 
talk, I present the EBA approach and a case study representing its application to Lake 
Macquarie, New South Wales. A spatially intensive field program employing several 
indicators for pathogens and environmental health is used to map the relative impact of 
sewage overflows, and urban and diffuse rural runoff during moderate rainfall events in the 
Lake Macquarie catchment. These data are then used to build a fine spatial scale ecological 
response model, to investigate ecological impacts of wet weather events under several 
scenarios of overflow upgrades. Overall, the EBA approach has the potential to radically 
change how environmental policy is used to manage waterways in Australia. 
 
12:30-1:00 PM: Speaker question time 



129 
 

Integrative/interdisciplinary approaches to conservation: Community, 
Policy, Managers, Scientists Interface, P7 
 
11:30 AM: Citizen Science: New Fad or Path to Success? 
Jessica Cappadonna, Paul Roe, Margot Brereton, David Watson 
Presenting author: Jessica Cappadonna, Queensland University of Technology 
 
Despite the term 'citizen science' being relatively new, community members and ecologists 
have been working together to conduct conservation research for decades across Australia. 
Research has revealed that over 300 citizen science projects currently exist across the nation, 
with an overwhelming majority being ecologically focused. Few scientists or member of the 
general public, however, are aware of the diversity of projects that exists in citizen science. 
This presentation will demonstrate the variety in project strategies, objectives, and outcomes 
found. Advances in technology have allowed for citizen science to expand greatly in recent 
years, and efforts are under way to make it easy for community members and ecologists alike 
to have a broader working knowledge of citizen science occurring in Australia and 
internationally. Bringing projects together will allow for more efficient resource sharing, 
reduction of redundancy, and diversification of citizen science in areas that could benefit 
from this strategy the most. Enabling project managers and participants to connect with each 
other more effectively, is likely to improve scientific rigour, community engagement, 
scientific output, and sustainability of citizen science. 
 
11:35 AM: Feeding ecology & ethno-biodiversity of two Solomon Islands endemic 
pteropodidae: Dobsonia inermis  & Pteropus rayneri 
Corzzierrah Posala, Gilianne Brodie, Diana Fisher, Tyrone Lavery 
Presenting author: Corzzierrah Posala, Postgraduate MSc Student. Biodiversity and 
Conservation Research Group. School of Biological and Chemical Sciences, FSTE 
(University of the South Pacific). Student based in the Solomon Islands. 
 
Pteropodid bats are major seed dispersers and pollinators in the tropical regions, important to 
the regeneration and distribution of fruiting vegetation. Northern Melanesia (including 
Solomon Islands) is a center of endemism for pteropodid bats. However, their feeding 
ecology is less known. The objectives of this study were: (1) to collate public ethno-
biodiversity and traditional ecological knowledge (TEK) of P. rayneri and D. inermis through 
field questionnaires. (2) Identify the diet component of D. inermis and P. rayneri and (3) to 
test the use of GPS tagging and identify the feeding range of P. rayneri at Kolombangara 
Island. We collected data on (TEK) of pteropodid bats. We used mist nets to capture 
pteropodid bats and collect fecal samples on capture, and passively collected fecal samples 
under roosting camps. Samples were examined under microscope to identify different pollen 
morphospecies. In addition, we used GPS data loggers to test the use of GPS tracking. The 
main results are: (1) TEK is proportional to increasing age. (2) Locals identified a large 
number of fruiting plants eaten by the pteropodid bats and (3) Myrtaceae plants are the most 
common pollen identified. The results highlighted that endemic pteropodid bats feed on 
selected introduced and native fruiting plants, both on disturbed and undisturbed forest areas. 
TEK is significant when combining with field sampling data that can support long-term 
conservation management efforts of endemic pteropodid bats. 
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11:40 AM: What's your nature? The importance of nurturing community partnerships 
for enhanced urban conservation outcomes. 
Apanie L Wood, Louise Orr 
Presenting author: Apanie Wood, SEQ Catchments Ltd 
 
Community engagement and partnerships are often promoted as important components of 
urban ecology research and management. But effective engagement and partnership 
development doesn't come cheaply. Practitioners can expend considerable effort engaging 
with communities before projects even get off the ground. Is it worth it? 
The What's your nature? initiative is a Brisbane based project partnering community, 
government and industry to restore urban waterways. The initiative was developed through 
SEQ Catchments ongoing investment in active engagement with 11 major community 
catchment groups in Brisbane. Catchment group members are often experts in ecological 
fields, being current and retired scientists, environmental managers and educators. Their time 
is highly valuable and their active political interest in the environment influences local 
planning and policy. Since 2014 more than 300 catchment group volunteers have contributed 
4,500 days assisting with educational and urban ecology restoration activities in the initiative. 
These contributions safeguard project sites over the longer term in an environment where 
land is highly valued for multiple uses, including for future urban development. 
In an era of limited funding, investment in community engagement can seem like a risky 
process with unknown outcomes. It need not be. The What's your nature? initiative clearly 
demonstrates the benefits flowing from investment in regional community engagement can 
far outweigh the costs. 
 
11:45 AM: Empowering Community-Driven Conservation Practices Through Riverine 
Health Monitoring in the Drawa Communities of Fiji 
Senikarawa Mar, Binidiya Rashni 
Presenting author: Senikarawa Mar, Live & Learn Environmental Education - Fiji 
 
Live & Learn Fiji in collaboration with a local aquatic scientist sought to impart the basic  
riverine ecological health assessment skills to the riverine user communities for the first time 
in Fiji. This project was aimed at developing local community practitioners, in six rural 
remote villages, that were skilled in carrying out bio-surveys and implementing riverine 
ecosystem based conservation. To achieve this, a workshop and a field training was 
conducted to educate the villagers on the riverine biophysical structure,  using bio-indicators 
to monitor river health and how to identify catchment-based anthropogenic threats. The social 
empowerment gained through experience from field assessments and the education process 
and resulted in (a) the communities developing community plans that safeguarded their water 
sources in particular their rivers, (b) Development of a river monitoring committee in each of 
the 6 villages, (c) treatment of wastewater through planting banana circles, (d) setting up 
community rubbish pits, (e) setting up proper toilets and (f) finally the development of a 
practical, community-focused bio-indicator toolkit for river health assessment. It is hoped 
that this model can be replicated across Fiji and the Pacific to conserve riverine ecosystems 
and empower local communities. 
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11:50 AM: Phenology of Southward Shorebird migration in the East Asian-
Australasian Flyway and inferences about stopover strategies 
Chi-Yeung Choi, Ken Rogers, Xiaojing Gan, Robert S. Clemens, Qing-Quan Bai, Amanda 
Lilleyman, Ann Lindsey, David A. Milton, Phil Straw, Yat-tung Yu, Phil F. Battley, Richard 
A. Fuller, Danny I. Rogers 
Presenting author: Chi-Yeung Choi, School of Biological Sciences, The University of 
Queensland, St. Lucia, Qld. 4072, Australia 
 
Shorebird southward migration strategies remain poorly understood in the East Asian-
Australasian Flyway, yet such understandings are critical to shorebird conservation. Here we 
used citizen-science data collected to estimate arrival and departure dates of 28 shorebird 
species at 15 sites throughout the flyway to infer their migration strategies. We used 
Thompson's modelling approach to estimate passage dates by assuming these dates are 
normally distributed. Our estimates of arrival and departure dates were consistent with 
available tracking data. For large-bodied shorebird species, modelled departure dates from 
the northern Yellow Sea site were similar to arrival dates throughout Australia, and their 
arrival dates at different regions around Australia were similar, suggesting large species 
mostly made this movement from Asia to nonbreeding areas throughout Australia in a single 
flight with little or no time refuelling. In contrast, small-bodied species apparently made 
multiple stopovers during their flights to their final non-breeding destinations in Australia 
during southward migration. These different patterns suggest that larger species in this 
flyway depend on a small number of staging sites, while smaller species migrate in shorter 
steps and require additional staging sites between the northern Yellow Sea and Australasia. It 
is likely that some of these sites are undiscovered or not surveyed thoroughly and that 
conservation of small shorebirds will therefore require a more complete accounting of the 
staging sites that they use during southward migration. 
 
11:55 AM: Big, Bold and Blue: lessons from Australia's marine protected areas 
James Fitzsimons, Geoff Wescott 
Presenting author: James Fitzsimons, The Nature Conservancy; School of Life and 
Environmental Sciences, Deakin University 
 
Australia has often been lauded as a world leader in the declaration and management of 
Marine Protected Areas (MPAs) - beginning with the declaration of the Great Barrier Reef 
Marine Park in the 1970s through to the large offshore MPAs declared in the nation's 
Exclusive Economic Zone in 2012. In order to document this history and to aid other nations 
in progressing their MPA networks we describe the challenges and lessons learned from 
Australia's development of MPA networks in a new book entitled 'Big, Bold and Blue: 
lessons from Australia's marine protected areas' (CSIRO Publishing, 2016) which brings 
together leaders in the field as chapter authors. We document the international and national 
contexts for MPAs, describe Australia's MPA system(s) at national and state levels, differing 
perspectives on Australian MPAs with reviews of the economic case for MPAs, the science 
of MPA identification, legislation, Indigenous Sea Country and marine IPAs, perspectives of 
recreational and commercial fishing and fishers, as well as chapters on marine bioregional 
planning and oceans policy, public perceptions of MPAs and marine conservation, and 
reflections on case studies on successful campaigns to establish MPAs. We synthesise the key 
themes and highlight future challenges confronting Australian MPAs. 
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12:00 PM: Putting marine policy into practice: The use of policy in marine protected 
area management 
Kerrie A. Fraser, Vanessa M. Adams, Robert L. Pressey, John M. Pandolfi 
Presenting author: Kerrie Fraser, ARC Centre of Excellence for Coral Reef Studies, 
University of Queensland 
 
An ever-growing range of environmental, legal and policy initiatives, such as international 
agreements, laws and conventions aim to protect biodiversity, and improve management of 
human activities which impact on marine environments. Along with policies at the 
international level, complexity is added by a range of national and state policies. For effective 
management to occur, the intent and goals of these policies at various jurisdictional levels 
need to be harmonised and integrated. Fragmented sector-based marine management is likely 
to be a major contributor to the decline in health of oceans, where problems created by a 
patchwork of policy constrain achievement of management goals. We analyse how the 
management of Australian marine protected areas (MPAs) is undertaken when applying a 
range of policy, agreements and legislation, and how the policy implementation process is 
actually achieved. The implementation of complex marine environmental protection policy 
requires cooperation and communication amongst key institutions and actors, and 
necessitates establishment of clear hierarchies, detailed objectives, and specific roles and 
responsibilities of those implementing policy. We conducted semi-structured interviews with 
MPA managers, practitioners and policy makers across several Australian jurisdictions. 
Qualitative data from interviewee responses were categorised, and themes identified. Our 
results provide evidence for future improvement of policy development, implementation 
processes, and MPA outcomes in Australia and beyond. 
 
12:05 PM: Legislative and policy barriers to ecological restoration of culturally 
significant fresh water sites 
Toni Love 
Presenting author: Toni Love, Victoria University of Wellington 
 
Kumutoto Stream, a culturally important site for indigenous Maori, forms part of municipal 
drainage system in Wellington City and is part of the VUW Wellington Chapter's Kumutoto 
Forest Restoration Group's restoration project. It's inclusion in the stormwater drainage line 
means it is subject to pollution and excessive water flows resulting in decreasing water 
quality and an inability to establish a riparian zone. This project ascertained whether the 
legislative framework for freshwater and culturally significance sites provides adequate 
protection that enable better restoration of the stream. Legislative and policy framework for 
freshwater was examined, including, bio-markers for water quality, such as dissolved oxygen 
and nitrogen, and its subsequent trend over time at Kumutoto Stream. Results demonstrated 
that Kumutoto Stream had declined over time, a trend shared with other streams in 
Wellington City. Freshwater legislation and policy was shown to provide a considerable 
amount of protection to freshwater, including streams, with a particular emphasis on 
indigenous sites. However, the national standards set for water quality, as well as the relative 
strength of the legislation, meant that the protection was largely redundant and legislative 
policy ineffective because it does not address compliance and enforcement, and its low 
standards for water quality mean it is only useful in very severe cases. The implications of 
this study show a disconnect between science and law. The national standards do not reflect 
ecological standards of water quality required for successful restoration. Ecological 
restoration as a result will continue to suffer unless there is further pressure placed on 
government to create legislation that meets ecological and conservation needs. 
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12:10 PM: Employing a Systematic Approach for the Design of Marine Protected Area: 
a Case Study of Maluku Barat Daya 
Estra Estradivari, Christian Handayani, Adrian Damora, Daniel Dirga, Bambang Sumiono, 
Gabby Ahmadia 
Presenting author: Estra Estradivari, WWF-Indonesia 
 
Using the drivers-pressures-state-impacts-responses (DPSIR) analytical framework, a 
causality network that links ecosystem state of the coastal waters of Maluku Barat Daya was 
constructed based on primary data collection in November 2015 and experts/stakeholders 
review in March 2016. Furthermore, the study employed an MPA prioritization table 
produced by the Ministry of Marine Affairs and Fisheries and MARXAN to identify the most 
appropriate type of MPA and their locations. Although the coastal ecosystems are relatively 
healthy compared to global reef conditions, with average coral cover of 37% and fish 
biomass of 2500 kg/ha, more than half of respondents from sampling villages reported these 
habitats have experienced degradation in the last 10 years, through anthropogenic impacts. 
The coastal habitats were affected by destructive fishing and illegal fishing carried out by 
non-local fishermen, as well as influenced by an increased of global demands of seafood 
products.  The study identified that Kawasan Konservasi Maritim (Maritim Conservation 
Area/MCA), under several adjustments, was one of the best management options that 
balances between the conservation and sustainable exploitation of marine resources and 
habitats while preserving the traditional customs of local communities. This study also 
highlighted some locations which have high conservation values and have the potential to be 
developed as community-based MCA. 
 
12:15 PM: Importance of accounting for private benefits and increasing opportunity 
costs in planning ecological restoration 
Maksym Polyakov, David J. Pannell, Sayed Iftekhar 
Presenting author: Maksym Polyakov, University of Western Australia 
 
Conservation projects implemented on private land often generate both public and private 
benefits. Private benefits are important determinants of cost-effectiveness, success, and 
adoption of such projects. However, they have not been adequately considered in ecological 
restoration planning and prioritisation. Another important issue lacking due attention in the 
restoration planning literature is variability of opportunity costs. Specifically, when 
restoration is implemented on private land, opportunity cost increases as landholder allocates 
more land to restoration. In this study, we analyse how consideration of private benefits and 
assumption of increasing marginal opportunity costs of land impact the outcomes of 
prioritising ecological restoration. We use a case study in north-central Victoria and employ a 
spatially explicit bio-economic model that maximises ecological benefits by selecting 
revegetation sites subject to a set of budgets. We observed that the scenario with increasing 
marginal opportunity costs that accounts for private benefits (i) gives a better biodiversity 
outcome, and (ii) results in a spatial pattern of ecological restoration shifting towards smaller 
properties. To avoid providing misleading recommendations to environmental managers 
about spatial targeting ecological restoration on private lands, it is important to take into 
account both private benefits captured by the landholders and increasing opportunity costs of 
securing land. 
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12:20 PM: A conservation success story in Papua New Guinea 
Jean Thomas 
Presenting author: Jean Thomas, Jim Thomas 
 
Award winning conservation program, Tenkile Conservation Alliance (TCA) has 
successfully protected the critically endangered Tenkile and Weimang Tree Kangaroos from 
extinction.  Rapid decline from an increase in hunting pressure, the Tenkile population was as 
low as 100 animals in 2003.  With the introduction of a hunting moratorium, alternative 
protein sources and community development initiatives the Tenkile population has increased 
to over 300 animals.  Jean Thomas will present the key points that have made this 
organization a conservation success story.  Outlining the history, past, present and future 
programs and lessons learnt during a decade of on the ground integrated conservation and 
development work.  This poster presentation will highlight the capacity building actions 
delivered with 50 participating communities that lead to the cessation of hunting tree 
kangaroos, increased empathy for biodiversity and empowering traditional cultural 
conservation values.  Personal interactions with presenter Jean Thomas is encouraged to learn 
about her life changing experience and how she has gained unique perspectives on issues 
regarding conflict resolution, equality, conservation, community development and culture.  
 
12:25 PM: Environmental Impact of Food Sector Connectivity: Bridging the Land-Sea 
Divide 
Richard Cottrell, Julia Blanchard, Elizabeth Fulton, Reg Watson, Aysha Fleming, Kirsty 
Nash 
Presenting author: Richard Cottrell, Centre for Marine Socioecology, Institute for Marine and 
Antarctic Studies, University of Tasmania 
 
Human food production profoundly influences Earth's ecosystems by driving climate change, 
resource use and biodiversity loss. Capture fisheries, aquaculture and agricultural sectors are 
fundamentally linked across the land-sea interface by economic markets and the flow of 
subsidies within the biosphere, however they are managed largely in isolation. The global 
human population is predicted to exceed 9 billion by 2050, feeding this population will likely 
exert further strain on natural resources but the effects of interacting and cumulative 
pressures that food production systems place on each other are not well studied. Reducing the 
ecological footprint of human consumption will require greater knowledge of these pathways 
and their associated environmental impacts under global change. This presentation draws 
together links and interactions between elements of the food sector across marine and 
terrestrial realms, and highlights the need to address cross-system connectivity via a single 
integrated system that spans the land-sea divide. Further, we highlight that inter-sectoral links 
are likely to be of growing importance for identifying trade-offs between food security and 
ecological impact under changing climate, economies and demographics. 
 
12:30-1:00 PM: Speaker question time 
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11:30 AM: Dispersal of juvenile red-crowned parakeets (Cyanoramphus 
novaezelandiae) from a fenced mainland sanctuary 
Ellen Irwin, Heidy Kikillus, Richard Gray, Raewyn Empson, Nicola Nelson 
Presenting author: Ellen Irwin, Victoria University of Wellington 
 
Translocations are frequently employed as a conservation tool, particularly in the protection 
of endangered birds. While translocations in New Zealand have historically been to offshore, 
predator-free islands, increasing numbers of birds are now being transferred back to fenced-in 
'mainland islands.' However, birds can and do leave these sanctuaries, and little is known 
about their activities once over the fence-line, particularly in more urbanized areas. To 
investigate this, we radio-tracked ten juvenile red-crowned parakeets (Cyanoramphus 
novaezelandiae), or kakariki, for six months to determine their movements and survival 
outside Zealandia, a predator-proof sanctuary in Wellington. Predation outside the sanctuary 
was high, as a third of the birds that left Zealandia were killed, likely by domestic cats. Birds 
born earlier in the season tended to travel farther distances, possibly due to seasonal changes 
in food sources. We plan to track an additional twenty birds in 2016 to investigate potential 
drivers of kakariki dispersal. The results of this study could be used to direct conservation 
initiatives towards making suburban Wellington a safe haven for kakariki and other native 
birds. Furthermore, with the size and number of cities growing globally, resulting in dramatic 
land-use change, it is vital that we study how species interact with and move around an 
increasingly urbanizing landscape. 
 
11:35 AM: Endangered species recover: population impacts resulting from a 14 year 
river turtle conservation program 
Marilyn Connell, Andrew McDougall, Hamish Campbell 
Presenting author: Marilyn Connell, Charles Darwin University; Tiaro & District Landcare 
Group Inc 
 
The IUCN strongly advocates in-situ nest protection as an approach to improve recruitment 
for marine and freshwater turtles. Recruitment has long been considered a major threat for the 
endangered Mary River turtle (Elusor macrurus). Estimates are of a 95% decline in the 
nesting population since the 1970's. For the past 14 years, an in-situ nest protection program 
has resulted in over 4 000 hatchlings. This study aims to assess if nest protection is a valid 
conservation strategy for this turtle. Mark/recapture was used to estimate the population 
size/structure at twenty sites over four sampling reaches of the Mary River. Samples were 
compared between areas where nest protection was implemented against sites where it was 
not. Standardized capture methods were developed to ensure changes to the population 
structure could be detected over multiple trapping episodes. To date, surveys have shown an 
absence of immature individuals near the protected nests though immature turtles were 
captured elsewhere. Size distribution at all sample sites is biased towards large adults. 
Capture rates indicate the population structure is not uniform throughout the river. Population 
size will be estimated through further repeated recaptures. While nest protection is a proven 
technique to increase the survival of hatchlings, this study suggests there are other key threats 
that cause mortality of juvenile turtles in the many years until they become breeding adults. 
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11:40 AM: Shell Walls: A New Hope 
Ryan Pearson, Colin J. Limpus, Jason P. van de Merwe, Michael K. Gagan, Rod M. Connolly 
Presenting author: Ryan Pearson, Australian Rivers Institute, Griffith University 
 
Migrating marine megafauna are subject to a unique combination of threats that must often be 
managed beyond national borders. Conservation actions for marine turtles are challenging 
because of the scale, across entire oceans, and their long life-histories that span multiple 
decades. A detailed understanding of the distribution of animals during different life stages is 
essential for effective management. To date, satellite tracking and mark-recapture have 
provided valuable information about the general distribution and habitat use for the south-
Pacific loggerhead turtle (Caretta caretta), but cost and recapture success severely hamper 
determination of key foraging areas for this critically endangered population. A recent UNEP 
single-species action plan for this population emphasised that gaining this level of 
understanding is an essential priority for its effective management. Here, I use changes in 
chemical signals across successive shell layers of the commensal barnacle (Chelonibia 
testudinaria) to assign home foraging areas to nesting loggerhead turtles. This method makes 
it possible to quickly and inexpensively assign foraging areas to nesting turtles and ultimately 
gain a better understanding of the critical habitats and regions used by these long-lived and 
well-travelled marine turtles. 
 
11:45 AM: Trends in relative abundance of the Eastern Curlew (Numenius 
madagascariensis) in Darwin, Northern Territory 
Amanda Lilleyman, Stephen T. Garnett, Danny I. Rogers, Michael J. Lawes 
Presenting author: Amanda Lilleyman, Charles Darwin University 
 
The Eastern Curlew (Numenius madagascariensis) has recently been uplisted to Critically 
Endangered under Australian Government legislation due to an ongoing decline of the 
species population on its non-breeding grounds. Declines have been reported from nearly all 
monitored sites along the coastline of Australia and at some, local extinction is predicted 
within the next thirty years. In contrast, numbers recorded at two sites in the Darwin region 
appear to have increased in the same period. Since 1980 numbers at Lee Point have increased 
by 9 % per year (SE = 2%); at East Arm Wharf in Darwin Harbour, the annual population 
increase was 17 % per year (SE = 9%) for the period of 2009-2015. This local increase over 
time may reflect changes in bird roosting behaviour and an increase in suitable high tide 
roosting habitat. The consistent use of an artificial site at East Arm Wharf is promising for 
adaptive management of the species and other shorebirds that are threatened by the effects of 
habitat loss along coastlines. 
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11:50 AM: Propagation and Conservation of Dacridium spp: an important timber 
species 
Maika Daveta 
Presenting author: Maika Daveta, Silviculture Research and Development Division, 
Department of Forestry, Ministry of Fisheries and Forest, Fiji 
 
Dacridium spp. population in Fiji is threatened due to over-exploitation for timber and 
firewood. Fiji has two Dacrydium species namely Dacridium nidulum and Dacridium 
nausoriense; that differ in adult-leaf and pollen-cone size. D. nausoriense is endemic  and also 
classified as Endangered. The main objective of this presentation is to highlight the efforts 
being done to ensure the sustainable management of this threatened species through 
community awareness and community involvement in the re-planting phase. In addition, this 
presentation will also highlight preliminary findings on the vegetative propagation technique 
used for mass production of planting materials. These efforts will ensure that all relevant 
stakeholders are involved and thus would allow the sustainable management and 
conservation of these endangered species. 
 
11:55 AM: Conservation of Endemic Lands Snails in Fiji: An Update on Priorities 
Gilianne Brodie, Gary M. Barker 
Presenting author: Gilianne Brodie, University of the South Pacific, School of Biological & 
Chemical Sciences 
 
Non-marine molluscs are regionally and globally one of our most threatened faunal groups, 
but information about their extraordinary diversity, endemism, and extinction risk, is to date 
missing from many Pacific Island national biodiversity action plans. Fiji for example has a 
very large and diverse native land snail fauna (> 200 species) with an endemism level ~80% 
but only very recently has information about these species been circulated and added to 
national reporting mechanisms. Two groups in particular - the Partulidae tree snails with four 
species recorded as endemic to the Fiji Islands and Placostylus with 12 endemic species 
recorded, two of which are critically endangered - stand out because (1) some members occur 
on only small community-managed islands within the Fiji group and (2) despite the alarming 
extinction rate in other parts of the Pacific Island region, the presence and status of local 
species is very poorly known. The survivorship of many threatened species is critically 
dependent on community-led conservation intervention. Community awareness of the unique 
nature of these snails, and their plight, was absent prior to our research and survey visits, but 
we recognize much more effort, and a broadening of perspective, is needed to engage and 
empower local communities because they totally control activities on their own land. From a 
scientific perspective, further prioritised sampling of additional islands and residual native 
habitat in less accessible areas is needed to achieve adequate assessment of the conservation 
status of these endemic species via local and IUCN Red-listing processes. DNA analyses are 
currently examining the relationship between these Fijian species and related taxa in the 
region. 
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12:00 PM: An ecosystem in recovery: how do we monitor post eradication? 
Justine Shaw; Aleks Terauds; Hannah Wauchope; Melissa Houghton; Rachael Alderman; 
Melodie McGeoch; Brendan Wintle; Hugh Possingham 
Presenting author: Justine Shaw, Centre of Excellence Environmental Decisions, School of 
Biological Sciences, The University of Queensland 
 
The largest multi-species vertebrate eradication to-date has recently been declared successful 
on Australia's World Heritage Macquarie Island. Currently, there is no integrated approach to 
evaluate the effectiveness of this project in restoring ecosystem structure and function and 
threatened species recovery. We explore how to utilise existing long-term datasets (some 
over 30 years old) and identify a robust suite of bioindicators. We have identified sites, 
species and environmental parameters for tracking ecosystem change into the future. Key 
threatened species, such as burrowing petrels are being monitored to investigate their 
recovery following habitat recovery and the cessation predation following rabbit, cat and rat 
eradication. Macro-invertebrates are being surveyed to investigate their response following 
the mouse eradication. We use existing information and expert elicitation to construct 
qualitative models of ecosystems interactions to identify where ecosystem restructuring may 
occur. Historical datasets are being used to investigate how 'shifting baselines' can influence 
management. Ultimately all of these elements will assist in development of an optimal long-
term monitoring strategy for the island. Furthermore, we will quantify the conservation return 
on investment for the $24.8 million spent on the eradication, and assist in decision making 
around island eradications globally. 
 
12:05 PM: The need to recognise conservation dependency: successful management 
actions for an endangered cockatoo and the consequences of complacency. 
Karleah Berris, Michael Barth, Martine Kinloch 
Presenting author: Karleah Berris, Natural Resources Kangaroo Island, Department of 
Environment, Water and Natural Resources 
 
In the mid 1990's the South Australian glossy black-cockatoo (Calyptorhynchus lathami 
halmaturinus) had declined to an estimated 150 individuals and was restricted to Kangaroo 
Island. Thanks to a long-term Recovery Program this endangered subspecies has been slowly 
recovering. Using a 20 year data set, we investigated what impact our management actions 
have had and what the consequences of stopping management would be on the population. 
Protection of nest trees from common brushtail possum predation has had a significant 
positive impact on the population with nest success rates approximately double in protected 
nests compared to unprotected nests. Around 50% of all nesting now occurs in artificial nest 
hollows. Initially artificial nests were installed to increase available nesting habitat, however 
over time artificial nests have become preferred by glossy black-cockatoos over available 
natural hollows. By assessing the annual rates of nest maintenance required to keep nest trees 
protected from possums, and the average annual invasion levels of hollows by feral European 
honey bees, it is predicted that the population would start declining once again if 
management were to cease. This highlights the importance of recognising the conservation 
dependency of threatened species when assessing where conservation efforts should be 
directed, particularly for species such as the glossy black-cockatoo where threats can be 
mitigated but not eliminated. 
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12:10 PM: Communicating Across A Fragmented Conservation Landscape 
Michael Scott O'Keeffe 
Presenting author: Michael Scott O'Keeffe, Environmental Futures Research Institute, 
Griffith University 
 
The Bush Stone-curlew (Burhinus grallarius) (hereafter BSC) has declined dramatically in 
southern parts of Australia over the last century.  The species is now vulnerable or threatened 
in New South Wales, South Australia, Victoria and parts of Western Australia.  Recovery 
programs for the BSC have been established in these states. These programs have made some 
remarkable ecological discoveries that could potentially improve the effectiveness of 
recovery programs.  However there are no reviewed published accounts of these programs or 
analysis of their effectiveness.  This impedes recovery and any efforts to plan for the 
conservation of  remaining northern populations of BSC. The potential for extending 
recovery to other locations and across broad spatial scales is reduced by an exclusive focus 
on local activity and a preference for 'action' over analysis .  This is a well-documented 
problem among community based conservation programs.  In this case, BSC recovery is 
needlessly stymied by incomplete information, and lack of formal cooperation between 
individuals and groups working for curlew recovery. Establishing a formal recovery network 
with the capacity to monitor and analyse recovery work,  disseminate information and 
identify critical information gaps will allow energetic local recovery projects to make more 
rapid progress and broaden the spatial scales of curlew recovery. 
 
12:15 PM: Coral recruitment benefits from a healthy parrotfish community 
Franziska Elmer, Jonathan Gardner, James Bell 
Presenting author: Franziska Elmer, Victoria University of Wellington 
 
Steephead and bumphead parrotfish are disappearing from coral reefs. Their grazing behavior 
shapes the coral reef benthos by removing turf algae and leaving bite marks in dead and alive 
corals. Coral larvae depend on suitable benthic settlement substrata in order to recruit 
successfully to a reef. A decrease in large parrotfish could therefore impact coral recruitment 
and with it coral cover on a reef. Our study investigated coral recruitment rates on Palmyra 
Atoll, a minimal human impacted coral reef with a healthy parrotfish population. We 
determined how large parrotfish influence coral recruitment by investigating: (1) the 
settlement preference of coral larvae towards turf algae and parrotfish bite marks and (2) the 
influence of turf algae and bite marks on post-settlement survival of coral recruits. We found 
that coral larvae prefer to settle inside parrotfish bite marks and avoid settling on turf algae. 
Post-settlement survival rates did not differ between recruits in bite marks and recruits on flat 
surfaces. Turf algae was more likely to overgrow coral recruits than other algae, leading to 
lower post-settlement survival. A decrease in steephead and bumphead parrotfish will 
increase turf algae abundance and decrease the amount of grazing marks. This will lead to 
lower coral settlement and post-settlement survival rates. To avoid a decrease in coral 
recruitment and consequently coral cover, managers should take actions to protect their large 
parrotfish populations. 
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12:20 PM: Incorporating local and expert knowledge to develop strategies for managing 
threats to biodiversity and agriculture 
Jennifer Firn, Josh Dorrough,  Josie Carwardine, Iadine Chades, Ramona Maggini, Emma 
LaDouceur, Sam Nicol, Rocio Ponce-Reyes, Andy Reeson, Belinda Walters, Tara Martin, 
Hugh Possingham 
Presenting author: Jennifer Firn, Queensland University of Technology 
 
Natural resource managers and landholders witness first hand the fluctuations of ecological 
communities over time and adapt sets of practices in response. Through trial and error, they 
develop perceptions as to why changes occur and how to counteract them if not desirable. In 
this presentation, I will discuss two studies where we  incorporate local and expert knowledge 
with the best available scientific information. In the first study, we incorporated landholder 
beliefs as prior predictions to be tested in a large field study aimed at assessing the resilience 
of a critically endangered grassy Australian ecosystem to the arrival of an invasive African 
grass. We show how advantageous formal interviews of landholders can be for developing a 
rapid understanding of how ecosystems are impacted by change. In the second study, we 
develop a prioritization framework (PTM) to assess strategies for managing threats to 
biodiversity under climate change and apply it to the management of invasive animal species 
across the Lake Eyre Basin. Overall we find that the ranking of strategies by cost-
effectiveness was relatively unaffected by including climate change into decision-making, 
even though the benefits of the strategies were lower. Future climate conditions and impacts 
on range shifts become most important to consider when designing comprehensive 
management plans for the control of invasive animals under limited budgets. 
 
12:25-1:00 PM: Speaker question time 
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11:30 AM: Historical data sheds new light on global declines in seabird populations. 
Stephanie Avery-Gomm, Rich Fuller, Edd Hammill, Michelle Paleczny, Daniel Pauly, Hugh 
P. Possingham 
Presenting author: Stephanie Avery-Gomm, Center for Biodiversity and Conservation 
Science, University of Queensland 
 
Seabirds have been dubbed sentinels of changing ocean conditions and play an important role 
in maintaining biodiversity on islands where they are a source of cross-ecosystem resource 
subsidies. Unfortunately, nearly a third of seabird species are globally threatened. Recently, 
Paleczny et al., (2015) reported that among the ~20% of seabird populations that are 
monitored globally a ~70% decline has been detected.  Using a database of 3213 seabird 
colonies, representing 324 species, this study presents a spatial analysis of observed changes 
in seabird population decline. At present, the spatial relationship between threats and seabird 
population decline are not well understood.  The main threats to seabird populations at sea are 
posed by commercial fisheries (through prey competition and mortality on fishing gear) and 
by pollution. On land, where seabirds gather to breed in dense colonies, threats include 
invasive species, habitat degradation and human disturbance. While many studies identify 
areas of risk by considering overlap between individual threats and species distribution, our 
analysis is unique in analyzing historical data to identify which threats are key drivers of 
population decline. Results will inform prioritization of threats management for seabird 
conservation. 
 
11:35 AM: Habitat Protection Equality in an unequal world 
Alienor Chauvenet, Caitie Kuempel, Jennifer McGowan, Maria Beger, Hugh Possingham 
Presenting author: Alienor Chauvenet, Centre for Biodiversity and Conservation Science, 
University of Queensland 
 
Protected Areas (PAs) are a central part of biodiversity conservation strategies around the 
world. Today, PAs cover c.15% of the Earth's land mass, a number expected to increase 
rapidly under the CBD's Aichi Biodiversity target 11. Beyond increasing the size of PA 
networks, countries need to ensure that PAs are comprehensive and representative (together 
called 'representation'). We propose a systematic approach to measure representation in PA 
networks, called Protection Equality (PE). Our methods build on the work published by Barr 
and colleagues in 2011 by presenting two PE measures: proportional to area, and fixed area 
PE. PE values are comparable between countries and are a valuable tool to measure the 
performance of PA networks. We illustrate the Protection Equality metrics with two case 
studies: a regional scale one where we measure coral PE within countries and within 
ecoregions in the Coral Triangle region; a large scale one where we measure representation of 
six of the largest countries in the world. Our results provide transparency to the issue of PA 
representation and provide a starting point for further evaluation and testing of this metric. 
Importantly, they highlight clear shortcomings in the design of PA networks. We recommend 
that our metric should be used to measure representation at the country level to measure 
progress towards the Aichi target 11. 
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11:40 AM: A simple approach to incorporate larval dispersal data into marine reserve 
network design for both conservation and fisheries 
Nils C. Krüeck, Gabby N. Ahmadia, Geoffrey P. Jones, Hugh P. Possingham, Cynthia 
Riginos, Eric A. Treml, Peter J. Mumby 
Presenting author: Nils Krueck, The University of Queensland, Brisbane, Australia 
 
Larval dispersal by ocean currents is a key factor to consider in the design of marine reserve 
networks, because it can vitally impact the dynamics of populations within and beyond 
reserve boundaries. Given recent progress in field studies and biophysical modelling, 
quantitative estimates of larval dispersal are increasingly available. However, conservation 
planners are facing a lack of flexible methods to utilize this information for systematic 
reserve network designs that meet increasingly diverse management objectives. Here, we 
present a simple approach to reconcile the potentially conflicting treatments of larval 
dispersal data to achieve species persistence (primarily focused on the retention of larvae 
within reserves) and higher fisheries productivity (primarily focused on the export of larvae 
from reserves to fished areas). We demonstrate how our approach can be adapted to match 
different connectivity patterns and stress regimes in order to achieve consistently high 
conservation efficiency. Uniquely, our approach simultaneously allows to facilitate positive 
outcomes for local fisheries, generally achieving subsidies of larvae from reserves that equate 
to at least two-fold increases in fisheries productivity under otherwise heavy overfishing. 
While the most efficient mathematical formulation of our approach optimizes larval flow 
across a reserve network, it can also be integrated into standard Marxan applications, which 
prioritize individual reserve locations. 
 
11:45 AM: From frameworks to an action plan: how to manage for biodiversity under 
climate change 
April Reside, Jeremy VanDerWal, Bob L. Pressey 
Presenting author: April Reside, Centre for Tropical Environmental and Sustainability 
Sciences, James Cook University, Townsville, QLD 4811, Australia 
 
With the high rate of ecosystem change occurring and predicted to occur in the coming 
decades, long-term conservation has to account not only for current biodiversity but also for 
the persistence of biodiversity in the future.  Correspondingly, guidance on how to prioritise 
decisions for conserving species under climate change has been gaining momentum. The next 
step is to use these decision frameworks to prioritise actions in real-world situations. We 
apply existing frameworks for decision making under climate change to rainforest 
assemblage of NE Australia. The predicted change in the distribution of suitable climate 
space for these species varies; some species' suitable space ceases to exist by 2085. However, 
micro-refugia is likely to exist for some species in areas of rugged topography. The optimal 
actions for the c. 700 species in our assemblage depend on the location of future suitable 
climate space, dispersal abilities, and habitat connectivity. Required actions include 1) 
prioritise protection for refugia; 2) restore where required; 3) protect or re-establish 
connectivity from northern to southern regions and upland areas; and 4) assisted colonisation 
and genetic translocation. In all cases, monitoring populations for evidence of decline is 
essential for timing actions. Fast and informed action to protect and restore refugia, 
particularly micro-refugia, will hopefully reduce the need for more resource-intensive and 
risky conservation options. 
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11:50 AM: A simple model reveals thresholds in the conservation benefits of adaptive 
management experiments. 
Michael McCarthy, Alana Moore, Michael Runge, Eve McDonald-Madden 
Presenting author: Michael McCarthy, School of BioSciences, The University of Melbourne 
 
We constructed a simple model of adaptive management to investigate how costs and 
reliability of experiments and management influence optimal levels of experimentation. The 
model considered a potential experimental stage, followed by a second period in which the 
experimental results were implemented. The simplicity of the model allowed analytical 
solutions of the optimal level of experimentation for some parameter combinations, and 
numerical solutions for all others. The results reveal that the optimal level of experimentation 
has threshold behaviour. For example, as the cost of experimentation increases, the optimal 
effort to spend on experimentation increases to a point and then abruptly declines to zero. 
This threshold behaviour is apparent for most parameters in the model, and has not been 
previously reported in the various published case studies of adaptive experimental 
management. 
 
11:55 AM: Towards a rigorous impact evaluation of biodiversity offsetting: a 
theoretical and modelling framework 
Isaac Peterson, Sarah Bekessey, Ascelin Gordon 
Presenting author: Isaac Peterson, RMIT 
 
The use of biodiversity offsets to mitigate environmental damage is rapidly proliferating with 
biodiversity offsets set to play a key role in nature conservation globally. While these policies 
are designed to compensate for development impacts on biodiversity, in many circumstances 
it is common for the environmental benefits to take decades to deliver their gains, or to fall 
significantly short of the 'no net loss' objective that underpins biodiversity offsetting. It is thus 
to develop a system that enables the evaluation of the long-term outcomes of biodiversity 
offset policies on a local and landscape scale prior to their implementation. 
We propose a landscape use model that can be used to estimate the performance of 
environmental policies at local and landscape scales over decadal time scales prior to their 
implementation. The proposed model enables the quantitative backcasting techniques to be 
applied in an environmental policy context, specifying future targets that are used as 
constraints to determine the overall policy structures that are likely to meet targets with some 
level of certainty. In contrast, the model can also be used to evaluate the outcomes of a 
specific policy, in particular an evaluation of the potential for policy failure via a failure 
modes effects analysis (FMEA). Together these approaches are complementary, with 
backcasting generating multiple policy options and FMEA then used to assess the robustness 
of these options. 
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12:00 PM: Adaptive targeting of source populations in connectivity networks to control 
range expansion: a crown-of-thorns starfish example 
Karlo Hock, Kenneth R. N. Anthony, Hugh P. Possingham, Peter J. Mumby 
Presenting author: Karlo Hock, Marine Spatial Ecology Lab, The School of Biological 
Sciences, The University of Queensland 
 
Intervention strategies that aim to restrict future spatial distribution of pests and invasive 
species are often logistically limited to targeting specific locations at specific points in time. 
Network models that represent connectivity links among habitat patches can help in deciding 
where to allocate these surveillance and eradication efforts. However, to be effective, 
network models also need to account for uncertainty about the species' current distribution 
and dynamic range expansion. We developed a risk assessment framework that can aid 
managers make such decisions and applied it to the problem of managing coral-eating crown-
of-thorns starfish outbreaks on the Great Barrier Reef. These predatory starfish not only 
devastate local coral populations, but also spread among the reefs in a manner similar to 
rapidly expanding exotic species. We demonstrate how we can use connectivity networks to 
identify starfish population that are most likely to induce future outbreaks even with 
incomplete knowledge of their current spatial distribution. Critically, our method can also 
incorporate new information and dynamically changing circumstances to adaptively prioritise 
intervention targets. This approach could lead to more efficient allocation of resource-
intensive methods that aim to control the exotic species and pests, and can also be used to 
facilitate repopulation of fragmented habitats. 
 
12:05 PM: Room for improvement: spatial, taxonomic & methodological gaps in 
seabird plastic ingestion research. 
Stephanie B. Borrelle, Stephanie Avery-Gomm 
Presenting author: Stephanie Borrelle, Institute for Applied Ecology New Zealand, School of 
Applied Sciences, Auckland University of Technology 
 
The vast volume of microplastic pollution in the world's oceans is of increasing concern for 
marine life and ecosystems. Seabirds are top-predators in the marine environment, 
conspicuous, and possess attributes that reflect changes to marine ecosystems. The first 
observations of plastic ingestion by seabirds were reported more than 50 years ago and have 
increased exponentially recently, however our understanding of how seabirds are affected by 
plastic pollution is still in its infancy. Unfortunately, our ability to scale up impacts from 
emerging research will no doubt be undermined by a lack of consistency in how plastic 
ingestion is quantifying and reported. We review the current state of knowledge on plastic 
ingestion in seabirds, evaluating the spatial and taxonomic gaps in our understanding and 
recommending standardized methods for future research. Finally, we review the growing 
field of research that endeavours to understand the impact that ingested plastics may have on 
seabird. 
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12:10 PM: Shortfalls in the global protected area network at representing marine 
biodiversity 
Carissa J. Klein, Christopher J. Brown, Benjamin S. Halpern, Daniel B. Segan, Jennifer 
McGowan, Maria Beger & James E.M. Watson 
Presenting author: Carissa Klein, University of Queensland 
 
The first international goal for establishing marine protected areas (MPAs) to conserve the 
ocean's biodiversity was set in 2002. Since 2006, the Convention on Biological Diversity 
(CBD) has driven MPA establishment, with 193 parties committed to protecting >10% of 
marine environments globally by 2020, especially 'areas of particular importance for 
biodiversity' (Aichi target 11). This has resulted in nearly 10 million km2 of new MPAs, a 
growth of ~360% in a decade. Unlike on land, it is not known how well protected areas 
capture marine biodiversity, leaving a significant gap in our understanding of existing MPAs 
and future protection requirements. We assess the overlap of global MPAs with the ranges of 
17,348 marine species (fishes, mammals, invertebrates), and find that 97.4% of species have 
<10% of their ranges represented in stricter conservation classes. Almost all (99.8%) of the 
very poorly represented species (<2% coverage) are found within exclusive economic zones, 
suggesting an important role for particular nations to better protect biodiversity. Our results 
offer strategic guidance on where MPAs should be placed to support the CBD's overall goal 
to avert biodiversity loss. Achieving this goal is imperative for nature and humanity, as 
people depend on biodiversity for important and valuable services. 
 
12:15 PM: Non-market valuation and marine spatial optimization: complementing 
expert opinion with stakeholder's preferences 
Katrina Joan Davis, Michael Burton, Abbie Rogers, Ram Pandit, Hugh Possingham, Jonathan 
Rhodes 
Presenting author: Katrina Davis, University of Queensland 
 
Marine spatial optimization models can be used to determine the optimal allocation of 
seascapes amongst management zones to maximise fisheries production while meeting 
biodiversity targets. Different management zones can include fishing, recreation, and no-take 
reserve areas. However, scientists and the general public will have different preferences for 
biodiversity (Rogers, Cleland, & Burton, 2013). This implies that expert-driven planning 
approaches may not attract the necessary public support to achieve biodiversity objectives. In 
this analysis we elicit spatially explicit non-market values for marine ecological features at 
Moreton Bay from stakeholders in South-East Queensland. We combine this non-market 
valuation data with other benefit and cost data for the area including marine species' 
abundance and habitat type, recreational fishing demand and fisheries catch. All data is 
analysed using a spatial optimization model to determine the optimal spatial allocation of the 
study area to maximise fisheries catch while meeting biodiversity targets. The analysis aims 
to reconcile stakeholder preferences for marine spatial planning with 'expert-driven' 
ecological priorities by incorporating market, non-market and ecological values into the 
planning process. 
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12:20 PM: Integrating human responses to climate change into conservation 
vulnerability assessments and adaptation planning 
Sean L. Maxwell, Oscar Venter, Kendall R. Jones, James E.M. Watson 
Presenting author: Sean Maxwell, School of Geography, Planning and Environmental 
Management. The University of Queensland. 
 
The impact of climate change on biodiversity is now evident, with the direct impacts of 
changing temperature and rainfall patterns and increases in the magnitude and frequency of 
extreme events on species distribution, populations, and overall ecosystem function being 
increasingly publicized. Changes in the climate system are also affecting human 
communities, and a range of human responses across terrestrial and marine realms have been 
witnessed, including altered agricultural activities, shifting fishing efforts, and human 
migration. Failing to account for the human responses to climate change is likely to 
compromise climate-smart conservation efforts. Here, we use a well-established conservation 
planning framework to show how integrating human responses to climate change into both 
species- and site-based vulnerability assessments and adaptation plans is possible. By 
explicitly taking into account human responses, conservation practitioners will improve their 
evaluation of species and ecosystem vulnerability, and will be better able to deliver win-wins 
for human- and biodiversity-focused climate adaptation. 
 
12:25-1:00 PM: Speaker question time 
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Symposiums, July 7 2016 2:30 – 4:00 PM 

Getting the Questions Right. Reframing the process of how we formulate 
and approach big questions in Pacific Islands Conservation Biology, P6 
      
Organisers: Chris Filardi, Senoveva Mauli, Lisa Dabek, Mikal Eversole Nolan, Carina 
Wyborn 
One of the central objectives of conservation biology and primary theme of this gathering is 
to create knowledge that can be transformed into action.  Several decades of conservation 
practice and social science literature demonstrate a central role of problem framing in 
connecting scientific knowledge with policy, decision-making and conservation. Critically, 
work shows that how research questions are framed, and who is involved in the framing, 
determines what type of knowledge is prioritized in the research process and whose 
knowledge is valued. Across the Pacific we see a diverse set of large and small scale 
research, planning and management initiatives that have adopted a narrow approach to 
problem framing, leading to varied success in supporting policy and practice that is relevant 
to people on the ground.  Similarly, we have some bright lights of success from initiatives 
that have invested in new ways to frame conservation research around questions that include 
multiple kinds of knowledge and perspectives, in particular those that incorporate local 
worldviews and perspectives and respond to clear directives from key actors across 
geographic and political scales. In this symposium, we will use a village meeting format 
combined with a traditional series of symposium talks that bring together Pacific Island local 
leaders, conservation practitioners, government officials, and diverse social, biological, and 
boundary researchers to foster and capture the upshots from a dialogue around the process of 
framing key research questions for Pacific Islands conservation biology that are relevant to 
Pacific peoples. 
 
2:30 PM: Getting the Question Right - Reframing how we formulate and approach big 
questions in Pacific Islands Conservation Biology 
Christopher Filardi, Lisa Dabek, Stacy Jupiter, Senoveva Mauli, Mikal Nolan, Carina 
Wyborn 
Presenting author: Christopher Filardi, American Museum of Natural History 
 
One of the central objectives of conservation biology is to create knowledge that can be 
transformed into action.  Several decades of conservation practice and social science 
literature demonstrate a central role of problem framing in connecting scientific knowledge 
with policy, decision-making and conservation. Critically, work shows that how research 
questions are framed, and who is involved in the framing, determines what type of knowledge 
is prioritized in the research process and whose knowledge is valued. Across the Pacific we 
see a diverse set of large and small scale research, planning and management initiatives that 
have adopted a narrow approach to problem framing, leading to varied success in supporting 
policy and practice that is relevant to people on the ground.  There are, however, some bright 
lights of success from initiatives investing in new ways to frame conservation research 
around questions that include multiple kinds of knowledge and perspectives, in particular 
those that incorporate local worldviews and respond to clear directives from key actors across 
geographic and political scales. In this introductory talk, we will set the stage for a dialogue 
around a series of talks that describe case examples of framing research questions for Pacific 
Islands conservation biology that are relevant to Pacific peoples. 
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2:35 PM: Whose Pacific, Whose Conservation? Centering indigenous and other local 
communities in Pacific conservation research 
Cynthia Malone 
Presenting author: Cynthia Malone, American Museum of Natural History 
 
As an applied field, conservation science is concerned with using effective methodologies 
across multiple scales to answer critical questions about wildlife, ecosystems, and the human 
communities that depend on these resources. Conservation scientists have long discussed the 
importance of engaging indigenous and other local communities in research through 
participatory or community-based approaches. However, many questions remain as to how 
methodologies can go beyond token involvement and towards more equitable partnerships. 
Indigenous and many non-indigenous anthropologists critical of the history of community 
engagement in conservation research call for methodologies to be 'decolonized.' Decolonized 
methodologies acknowledge how imperialism and colonialism continue to mediate the 
dominant actors in conservation research, as well as the normative modes of knowledge 
production. Such methodologies also require a more transformative engagement, placing 
community perspectives at the center of how questions are framed, knowledge is produced, 
and priorities are set for applied conservation solutions. To deepen our discussion around the 
symposium themes, we will draw from case studies across the Pacific to explore how 
decolonized methodologies may allow for greater integration of indigenous and other local 
communities in who, how, and what we use to approach critical questions within Pacific 
conservation research and initiatives. 
 
2:40 PM: Experiences from Lauru Island (Choiseul) Solomon Islands 
David Boseto, Myknee Sirikolo, Patrick Pikacha 
Presenting author: David Boseto, Ecological Solutions Solomon Islands 
 
Ecological Solutions Solomon Islands (ESSI) is currently leading a conservation effort on 
customary lands on Choiseul Island. ESSI is also contributing to a number of consultations 
with customary landowners from other islands within the Solomon Islands. Conservation is a 
traditional practice that is now envisioned as foreign concept. This is due to the way foreign-
led conservation organizations try to convince customary landowners to conserve their 
customary land. The ESSI team has worked with customary landowners in different villages, 
reminding them that conservation is a traditional practice.  This led to the signing of a MOU 
with almost 20 local customary landowners that are committed to conserve their customary 
lands.  Our project has a positive impact in that it unites and reconciles members of the same 
tribe and that of their neighbors despite having disputes and difference within and outside the 
tribe.  In this presentation, we will focus on our experiences on Choiseul Island and infer 
lessons learned from our work that can be applied within the Solomon Islands and the Pacific 
region as well. 
 
2:45 PM: Myknee Sirikolo, Ecological Solutions Solomon Islands 
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2:50 PM: Asking the Right Questions to Villagers, transforming Science into Actions. 
Senoveva Mauli 
Presenting author: Senoveva Mauli, Senoveva Mauli 
 
HOME SWEET HOME' is a common reply from anyone that has been away from his/her 
homeland for a while and missing all its many treasures. BUT, for local Solomon Islanders 
home means more than just the physical setting. It is where the birth of language is, the 
interwoven interactions indigenous Solomon Islanders have with nature and connecting them 
to their descendants. It is our Identity and our Life. In Solomon Islands dialects they refer to 
this as 'Aaela fufutanali'(in my mother tongue). Over the last decades, exploring Science 
came to our shores, generating questions, doubts and concerns that a lot more knowledge 
leaves than stay in the communities. As an academic, a mother and an emerging leader for 
conservation action of my beloved Solomon Islands, an approach to scaling Conservation in 
my homeland is Partnership. Through the dreams of its founders (locals of who are present in 
the audience), a homegrown platform such as the Solomon Islands Community Conservation 
Partnership (SICCP) was established in 2007. Partnerships fostered with Community Based 
Organizations have provided that pathway where Science can be transformed into Action and 
producing tangible outcomes. 
 
2:55 PM: Striving for Local Relevance and Global Impact in the YUS Conservation 
Area of Papua New Guinea 
Karau Kuna, Mikal Eversole Nolan 
Presenting author: Karau Kuna, Tree Kangaroo Conservation Program 
 
In the session Getting the Questions Right, the Tree Kangaroo Conservation Program will 
provide real examples for framing relevant and appropriate questions for locally-driven 
conservation outcomes in Papua New Guinea (PNG).  With vast tracts of pristine forest 
containing unparalleled biodiversity, PNG is considered to be one of three major Tropical 
Wilderness Areas left on earth. In contrast to much of the rest of the world, over 90% of land 
is owned by indigenous people. Therefore long-term conservation requires that local 
communities understand the direct link between protecting their forests and protecting their 
future. In order to ensure long-term conservation outcomes, TKCP has worked together with 
local communities and PNG government since 2009 to manage the YUS Conservation Area, 
covering over 150,000 hectares of protected area on the Huon Peninsula.  Linking traditional 
knowledge with scientific research has proved essential to support indigenous landowners to 
have the necessary information to manage their lands sustainably.  TKCP has assisted all 50 
communities in the region to produce land-use plans and develop community monitoring 
programs.  This linked with effective institutional collaborations continues to allow the 
indigenous landowners to prioritize and drive a research agenda which fosters scientific 
rigour and local relevance. TKCP will share lessons learned to contribute to a discussion 
paper based on the synthesized experience of the session highlighting key elements that 
contribute to successful transformation of new knowledge into conservation action. 
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3:00 PM: Making Research Questions Relevant for Communities: the Front Lines of 
Community Engagement 
John Takai Kuange, Richard J Cuthbert 
Presenting author: John Kuange, Wildlife Conservation Society, Papua New Guinea Program 
 
Papua New Guinea (PNG) is the most linguistically and culturally diverse nation on earth 
with over 800 distinct cultures and languages. In PNG over 75% of the people live in rural 
areas where literacy levels are low. Conservation is more than just preservation of species 
and habitats; in some places conservation is inextricably linked to cultural survival and 
ecological services such as food security. This makes community engagement an ongoing 
challenge whereby research questions will have to be interpreted to the level of the 
indigenous peoples' understanding. Research questions need to be framed to address 
important issues of natural resource management that benefits the resources users. WCS PNG 
uses two approaches in its efforts to engage effectively with the local people that we have 
developed based on years of experience in engaging with local people. The first approach is a 
simplified 4 stage community engagement strategy. These 4 stages are; 1. Planning and 
preparations, 2. Actual engagement, 3. Data analysis and reporting, 4. Repatriation of 
findings. The second approach uses local people in the role of Community Facilitators to act 
as connectors and communicators between WCS and the indigenous people. These two 
approaches have proven to be successful in framing research questions more meaningfully for 
local people and addressing issues of importance to the resource users. 
 
3:05 PM: Conservation and Sustainable Use of the Fiji Sago Palm 
Nunia Thomas, Dick Watling, Isaac Rounds 
Presenting author: Nunia Thomas, NatureFiji-MareqetiViti 
 
The Fiji Sago Palm is an endemic palm with a restricted and declining population, whose 
long term survival is threatened by habitat loss and unsustainable harvesting for thatch and 
heart of palm. NatureFiji-MareqetiViti, a Fijian conservation organization initiated a 
campaign in 2007 to highlight its endangered status, and to stimulate the introduction of 
conservation management measures. After widespread consultation with the landowners of 
the remaining sago stands, users, government and administrative agencies and other 
stakeholders, a 2010-2015 Species Recovery Plan was endorsed by the Government and 
became the foundation for implementation activities. The multi-stakeholder Plan is currently 
being reviewed with a view to the preparation of a successor. This paper presents successes 
and failures of the past five years of implementation. Despite some notable successes, given 
the seriousness of the decline of the Fiji Sago Palm, the achievements can been viewed as 
mixed while overall progress has been an insufficient response in the circumstances. 
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3:10 PM: Where science meets TEK: Conservation through Hope practice in Zaira 
village 
Veira Pulekera, Hanz Jino, Nixon Jino, Simon Albert 
Presenting author: Veira Pulekera, Solomon Islands Community Conservation Partnership 
 
Conservation using Indigenous knowledge and innovative practices is increasingly common 
among rural communities in the Pacific Island nations. Such management system is usually 
governed by a social unit, family or tribe whose consistent power is vested in traditional 
chiefly system. Zaira village, located on the weather coast of Vangunu Island, Marovo 
Lagoon in the Western Solomon Islands, traditionally practiced an open and closure 
management system called 'Hope', as a means of conservation. Hope focus on landscapes and 
important species with special emphasis on TEK. It accentuates to protect, manage and allow 
biological rehabilitation, since people extract food, materials and medicines from their land 
and sea. Furthermore, local governance, community structures, individual responsibilities and 
leadership qualities were essential components towards this consistency.  In spite of the 
efforts, immerging threats such as logging and mining and unpredictable natural factors like 
sea level rise are a major concern over resource utilization. These problems challenge the 
local method. Hence, through personal observations, local participation and experiences, 
local management through the use of indigenous knowledge better interpret science through 
conservation innovative practices and adaptive management. Overall, local management must 
be incorporated with respective institutions as a legitimate step to protect the indigenous 
community protected area. 
 
3:15 – 4:00PM: Discussion 
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Conservation in urban areas: opportunities and advances, P7 
 
Organiser: Karen Ikin, Australian National University and Georgia Garrard, RMIT 
Evidence is building that urban areas can support diverse assemblages of ecological 
communities, including nationally important threatened species. With this growing 
recognition has come a changing perspective that conservation in cities and towns is a 
realistic policy and management priority. Urban ecology research has shifted from 
documenting negative effects of urbanisation on biodiversity to a greater focus on what can 
be done to achieve more effective urban conservation outcomes. This symposium will focus 
on this “positive” urban ecology research and aims to identify ways forward for better 
integration of science into policy and management. The symposium will present a series of 
case studies of new urban conservation research. These case studies span the natural and 
social sciences, to include biodiversity-sensitive urban design and green infrastructure, 
wildlife habitat and rewilding, and access to nature, community engagement and social 
values. Together, these case studies highlight best practices in urban conservation science. 
 
2:30 PM: Biodiversity sensitive urban design for biodiverse cities 
Georgia Garrard, Karen Ikin 
Presenting author: Georgia Garrard, Karen Ikin, RMIT University, ANU 
 
Urbanisation has severe, long-lasting impacts on biodiversity, reducing the capacity for 
native plants and animals to persist in urban environments, as well as in adjacent 
environments. Traditional approaches to urban biodiversity conservation emphasise the 
protection of high quality patches in and around cities, but tend to ignore opportunities for 
biodiversity conservation within the urban matrix. Consequently, native biodiversity has 
historically been lost from areas where most people live and work. However, the impact of 
urbanisation on biodiversity can be reduced through improvements to urban planning and 
design. Careful urban design that protects existing habitat and enhances the habitat and 
resources provided by the urban matrix can contribute to on-site biodiversity benefits in 
cities. Enhancing biodiversity in cities also delivers significant economic and human health 
and well-being benefits. Therefore, urban landscapes offer opportunities to marry socio-
economic and biodiversity objectives.  In this Symposium Introduction, we present a number 
of recommendations and opportunities for creating cities in which humans and biodiversity 
can flourish. 
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2:40 PM: Managing greenery for urban biodiversity 
Kwek Yan Chong, Hugh T.W. Tan 
Presenting author: Kwek Yan Chong, Department of Biological Sciences, National 
University of Singapore 
 
We address three key questions that are needed for urban greenery to be an effective 
biodiversity tool in urban areas: (1) Do all types of greenery lead to greater diversity of urban 
wildlife? (2) At what spatial scale should the types of greenery be managed? (3) How do 
native and non-native cultivated plants differ in the resources they provide for urban wildlife? 
Birds, butterflies, and plants were surveyed and the phenology of cultivated plants were 
monitored in both park and non-park urban landscapes in tropical Singapore. We found that 
(1) both natural vegetation cover and cultivated tree cover can promote alpha diversity, but 
beta diversity is maintained by natural vegetation; (2) urban traffic intensity and natural 
vegetation are more important at larger spatial scales while the effects of cultivated tree cover 
can operate at spatial scales of the size of individual land parcels; (3) birds and butterflies 
utilize flower and fruit resources from cultivated plants regardless of nativeness but butterfly 
alpha diversity is further enhanced by the diversity of native trees and palms. From these 
results, we craft a framework for integrated urban greenery and biodiversity management in 
Singapore. 
 
2:50 PM: Beyond economic values: understanding why biodiversity is important to the 
urban public 
Dave Kendal, Rebecca Ford, Alison Farrar 
Presenting author: Dave Kendal, University of Melbourne 
 
Land managers tend to talk about the values 'of' a landscape. However, the general public is 
more likely to conceive of values as a property of people - things that are important to them 
and are guiding principles in their lives. Tools are needed that bridge these understandings to 
help managers understand why biodiversity is important to people. A psychometric Valued 
Attributes of Landscape Scale (VALS) was developed to measure six independent values for 
nature; natural, social/economic, cultural, experiential, productive and recreational setting 
attributes. A postal survey explored valued attributes of landscape across two human 
populations (metropolitan Melbourne and rest of Victoria) and three regions.  
Results (n=1491) found all value dimensions were important to people. Natural (0.91 on a 
scale of 0-1) and Experiential (0.83) attributes were particularly important to people, while 
Productive (0.54) attributes were the least important. Interestingly, there was no significant 
variation in values between urban and rural people, and only small differences between the 
different regions. However, there were significant differences when clustering people based 
on their interest in natural areas. We conclude that the concept of valued attributes is useful 
for linking theoretical understandings of people's environmental values to land manager 
understanding of values in a way that is useful for the policy and planning of natural 
resources. 
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3:00 PM: Bridging the gap between science and practice to achieve conservation 
outcomes on urban golf courses 
Threlfall, C.G., Amy Hahs, Geary, J., Ossola, A., Williams, N.S.G., Livesley, S.J. 
Presenting author: Amy Hahs, University of Melbourne 
 
Urban landscapes require new approaches to conservation including genuine, long-term 
collaborative partnerships between scientists, practitioners and policy makers. Challenges 
connecting the outcomes of research with on-ground actions necessitate more effective ways 
to bridge the gap and enhance outcomes for biodiversity conservation based on a partnership 
of scientific evidence and implementation.  We present our observations and experiences 
from an Australian Research Council Linkage Project between The University of Melbourne, 
Australian Golf Course Superintendents Association (AGCSA) and the Australian Research 
Centre for Urban Ecology investigating the benefits of large urban greenspaces in terms of 
carbon storage and biodiversity for seven taxonomic groups. The project used a model of 
collaboration between research and industry to develop and deliver actionable science 
outcomes, where industry was an important partner in the research, and research was an 
important partner to initiate future changes to on-ground management.  The multiple goals 
and actors within the golf course industry at both the local club and national association 
levels provide a useful example for other researchers working to bridge the gap between 
science and practice in urban areas. We provide a brief overview of the project, including 
major research findings and the corresponding shift in on-ground actions, before focussing on 
the lessons that emerged from this collaborative partnership. 
 
3:10 PM: The connection between city residents and nature 
Danielle Shanahan, Robert Bush, Kevin Gaston, Brenda Lin, Julie Dean, Elizabeth Barber, 
Richard Fuller 
Presenting author: Richard Fuller, University of Queensland 
 
Fostering a connection between city residents and nature is considered fundamental to 
maintaining and building support for nature conservation into the future. Yet our research 
based in Brisbane, Australia, shows that around 40% of the population does not spend time in 
urban green spaces on a regular basis. This group is often overlooked. Here we use a 
population-level survey data set of 1500 people to explore who in society is less likely to 
engage with nature, showing that disadvantaged groups and people who have a low level of 
connection towards nature are particularly vulnerable. We then more closely examine some 
of the potential drivers of a low exposure to nature, including availability of and access to 
green space, negative perceptions of wildlife, and personal factors (such as the availability of 
time, or health). Again, we show strong socio-economic ties to negative perceptions of 
wildlife and personal factors, suggesting a potentially important environmental justice issue. 
This research describes a sub-group of the population for whom the availability of green 
space is not enough to encourage nature-based activities. Other actions, such as programmes 
and events in parks may be necessary to ensure that all people in society have the opportunity 
to build a connection to nature. 
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3:20 PM: Nature on the Doorstep: Creating pathways to engage urban communities in 
nature 
Kathryn Eyles 
Presenting author: Kathryn Eyles, Fenner School of Environment and Society ANU 
 
Australian cities are disproportionately important for conservation of species of national 
significance, with urban regions supporting more threatened species per unit-area than non-
urban regions (Ives et al. in review). Canberra is a case in point with existing suburbs and 
new development in Gungahlin and the Molonglo Valley occurring alongside nationally 
listed threatened ecological communities and species. Canberra has morphed from a symbolic 
bush capital designed to marry landscape protection with urban amenity and recreation 
(Seddon 1977) to a city within a Nature Park, a network of almost 40 nature reserves woven 
through the suburbs, most bounding or in walking distance of a reserve. This qualitative 
research uses case studies to explore how local people value these reserves and their 
biodiversity, and what motivates those who care for these places. It draws on the perspectives 
of users and nearby residents, and those involved in managing reserves, including volunteers. 
Urban reserves are primarily valued for their amenity and breathing space for nearby 
residents and the opportunity to connect with nature. They are 'social' egalitarian spaces 
connected with their urban neighbourhoods but remain managed as 'bounded' conservation 
units. Not accounting for these social values, limits the potential to foster beneficial 
relationships with users. Managers who understand these social perspectives are better placed 
to identify effective pathways to engage and educate users and target programs that align with 
their needs and interests. These might include projects and partnerships that engender local 
stewardship, knowledge-sharing and new ideas creating additional capacity for on-ground 
management. 
 
3:30 PM: Re-wilding the city: which species and why? 
Luis Mata, Kirsten Parris, Leonie Valentine, Georgia Garrard and Sarah Bekessy 
Presenting author: Luis Mata, RMIT University 
 
There is a vested interest from conservation scientists and stakeholders working in urban 
environments to understand which species are ecologically and socially suitable for re-
wilding (reintroduction). With so much riding on each decision, it is paramount that careful 
thought is put into each potential re-wilding action under consideration. Yet, no decision-
making tool is presently available to aid with such an important objective. We bridge this gap 
by developing a decision-making model to assess the suitability of plant and animal species 
for re-wilding of cities. This tool is grounded in decision theory and techniques, scoring 
species suitability given a series of criteria, including: functional traits; degree of host-
specificity; host-shifting potential; likely population viability; dispersal capabilities; species- 
and taxon-specific charisma; translocation potential; associated risks; economic cost and 
benefits; and potential to deliver ecosystem services. In collaboration with taxonomic experts, 
community groups and stakeholders, we have refined this decision-tree model to guarantee 
that it will meet the needs of all relevant decision-makers. Our study will contribute to the 
development of protocols for re-wilding urban environments and integrated programs aiming 
to introduce nature back into cities. 
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3:40 PM: Novel resources for threatened fauna in urban environments 
Leonie Valentine, Patricia Kennedy, Luis Mata, Cristina Ramalho, Richard Hobbs 
Presenting author: Leonie Valentine, University of Western Australia 
 
Urban areas present both challenges and opportunities for threatened fauna. While the 
amount, configuration and quality of native habitat in urban areas is greatly altered, the 
changed biophysical settings provide novel resources that may be utilised by threatened 
fauna. Although urbanisation is a threatening process for many species, a growing number of 
species have adapted to urban environments to meet their resource requirements. We explore 
how threatened species in Australian cities utilise novel resources where urban areas i) 
provide a new resource that is an analogue for a native resource; or ii) create, either 
intentionally or unintentionally, an additional resource that helps to mediate the effects of 
habitat change.  For example, the golden sun-moth, Carnaby's cockatoo and the southern 
brown bandicoot all utilise exotic plants (Chilean needle grass, introduced pine and 
blackberry respectively) that mimic native food and shelter resources, while the creation of 
artificial habitat, such as ponds or wetlands, benefits species like the green and gold bell frog. 
In urban areas, conservation management for threatened fauna should allow for altered 
ecological interactions between the species and the novel environment, and incorporate these 
in urban planning and policy, providing new challenges and opportunities to conservation 
practitioners. 
 
3:50-4:00 PM: Discussion 
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When conservation goes viral: Social science insights for understanding the 
spread of conservation initiatives in Oceania, P8 
 
Organisers: Morena Mills, University of Queensland, Rebecca Weeks, James Cook 
University and Mike Mascia, Conservation International 
This symposium will explore patterns and trends in the establishment of conservation 
interventions through a social science lens (sociological theories of innovation diffusion), 
providing novel insights for conservation science and evidence-based policy. Despite billions 
of dollars invested, “getting to scale” remains a fundamental challenge for conservation 
donors and practitioners. Effective community-based projects often struggle to deliver 
national-scale results, while a well-recognized “implementation gap” frequently exists 
between regional conservation plans and local action. Occasionally, however, a conservation 
intervention will “go viral,” with rapid, widespread adoption and implementation (i.e., 
diffusion) that transforms the relationship between people and nature across large areas. 
Understanding why an intervention goes viral is essential to evidence-based conservation 
policy and practice. Diffusion of innovation theory — the study of how, why, and at what 
rate novel ideas and practices are adopted by individuals, groups, organizations, and countries 
— provides a novel lens through which to examine rates and patterns associated with 
establishment of conservation policies, programs, and practices. This symposium will explore 
the spread of conservation and fisheries management initiatives within Oceania, and highlight 
key elements of program design and policy formulation that facilitate their adoption. 
 
2:30 PM: Diffusion of innovation: explaining global trends in the spread of conservation 
interventions 
Morena Mills 
Presenting author: Morena Mills, Centre of Excellence for Enviornmental Decisions, 
University of Queensland 
 
Despite billions of dollars invested, “getting to scale” remains a fundamental challenge for 
conservation donors and practitioners.  Understanding why an intervention goes viral is 
essential to evidence-based conservation policy and practice. Unfortunately, there is very 
little available research on this matter.  Diffusion of innovation theory -- the study of how, 
why, and at what rate novel ideas and practices are adopted by individuals, groups, 
organizations, and countries -- provides a novel lens through which to examine rates and 
patterns associated with establishment of conservation policies, programs, and practices.  
Here, we study 25 “viral” conservation initiatives to explain their rate and level of spread 
using diffusion of innovation theory; these vary from community-based marine and terrestrial 
initiatives, national government policies and private protected areas.  We draw knowledge of 
the key drivers of each initiative from experts and a content analysis of both peer reviewed 
and grey literature. Key variables considered to explain diffusion vary amongst the different 
types of conservation initiatives. Within the marine realm for example, high levels of relative 
advantage (for social and economic reasons), flexibility and compatibility with existing social 
structures and customs were characteristics all “viral” conservation initiatives shared. 
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2:40 PM: Two steps forward, two steps back: The role of innovation in transforming 
towards community-based marine resource management in Solomon Islands 
Kirsten E. Abernethy, O. Bodin, P. Olsson, Z. Hilly, A. Schwarz 
Presenting author: Kirsten Abernethy, University of Exeter 
 
In many coastal nations, community-based arrangements for marine resource management 
(CBRM) are promoted by government, advocated for by non-government actors, and are seen 
by both as one of the most promising options to achieve sustainable use and secure inshore 
fisheries and aquatic resources. Although there is an abundant literature on what makes 
CBRM effective, is it less clear how CBRM is introduced or develops as an idea in a 
community, and the process of how the idea leads to the adoption of a new resource 
management approach with supporting institutions. Here we aim to address this gap by 
applying an explicit process-based approach drawing on innovation history methodology by 
mapping and analysing the initiation and emergence of CBRM in five fishing-dependent 
communities in Solomon Islands. We use insights from the literatures on diffusion of 
innovation and transformability to define phases of the process and help guide the inductive 
analysis of qualitative data. We show the CBRM institutionalisation processes were non-
linear, required specific strategies to move from one phase to the next, and key elements 
facilitated or hindered movement. Building active support for CBRM within communities 
depended on the types of events that happened at the beginning of the process and actions 
taken to sustain this. Matching CBRM to known resource management ideas or other social 
problems in the community, developing legitimate institutions and decision-making 
processes, strong continual interactions between key actors and the rest of the community 
(not necessarily NGO actors), and community members witnessing benefits of CBRM, all 
contributed to the emergence and diffusion of CBRM in the communities, and helped to 
overcome barriers to transformative change. 
 
2:50 PM: The paradox of tilapia farming in Solomon Islands: exploring the assimilation 
gap 
Jessica Blythe, Reuben Sulu, Daykin Harohau, Anne-Maree Schwarz, Rebecca Weeks, David 
Mills & Michael Phillips 
Presenting author: Jessica Blythe, Centre of Excellence for Coral Reef Studies and WorldFish 
 
Small-scale aquaculture has been widely heralded as a means for addressing the growing 
global food security challenge.  Yet, recent innovations in aquaculture production have not 
translated into comparable contributions to food and livelihoods at the scale necessary to 
meet the future demand for fish.  In this context, understanding the conditions that facilitate 
the spread of small-scale aquaculture represents a critical research frontier.  Here, we apply 
diffusion of innovation theory to analyse spread of tilapia aquaculture in Malaita, Solomon 
Islands.  We find that the adoption of tilapia farming in Malaita is in the initial adoption 
phase and is slower than anticipated.  Our analysis suggests four interconnected factors 
explaining the relatively slow rates of adoption: 1) an assimilation gap between the time of 
pond construction and the time of first harvest, 2) incompatible resource harvesting norms, 3) 
knowledge barriers at the farmer scale, and 4) limited aquaculture support at provincial and 
national scales.  We conclude with a discussion of several intervention points to support the 
spread of sustainable tilapia aquaculture in Solomon Islands. 
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3:00 PM: The expansion of locally managed marine areas throughout Oceania 
The Locally Managed Marine Areas Network 
Presenting author: Representative from LMMA network, The Locally Managed Marine 
Areas Network 
 
3:10 PM: Expansion of marine reserve networks via diffusion benefits ecological 
connectivity 
Rebecca Weeks, Rene Abesamis, Morena Mills, Stuart Kininmonth, Eric Treml 
Presenting author: Rebecca Weeks, ARC Centre of Excellence for Coral Reef Studies 
 
Previous studies have shown that the “ad hoc” expansion of marine reserve networks is 
suboptimal to strategic expansion guided by systematic conservation planning. However, 
rather than being “ad hoc”, the spread of community-based management can be explained by 
diffusion of innovation theory, which predicts that communities are more likely to adopt a 
conservation “innovation” (such as a marine reserve) if the benefits of doing so are directly 
observable or communicated by trusted peers. Using the example of marine reserves in the 
Philippines, we show that reserve system expansion following a diffusion model can 
outperform representation-based conservation planning, when assessed against objectives for 
population persistence. Reserves proximate to one another are more likely to exchange larvae 
via dispersal, creating synergistic effects that increase reserve efficacy. This is especially 
important where reserves are too small to support persistent populations within their 
boundaries, as in the Philippines. Though the existing reserve system is not fully 
representative of biodiversity features, growth following a diffusion model has resulted in 
sub-networks of connected reserves, which might help to explain the fisheries benefits 
observed within very small no-take marine reserves. In contrast, conservation planning that 
focuses solely on representation, without considering underlying ecological and social 
processes, could result in perverse outcomes for population persistence. 
 
3:20 PM: A tool for understanding and predicting the rate of adoption of natural 
resource management and agricultural practices: ADOPT 
Rick Llewellyn, Geoff Kuehne, David Pannell, Perry Dolling, Roger Wilkinson, Jackie 
Ouzman 
Presenting author: Rick Llewellyn, CSIRO 
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3:30 PM: Using Bayesian Belief Networks to identify suitable properties for private land 
conservation revolving funds 
Mathew Hardy, James Fitzsimons, Sarah Bekessy, Ascelin Gordon 
Presenting author: Mathew Hardy, RMIT University 
 
Revolving funds are used by conservation organisations to buy, covenant and on-sell 
properties with important ecological values. It is potentially a self-sustaining and efficient 
conservation tool for protecting biodiversity on private land, whereby the proceeds from sales 
are re-invested to purchase additional properties. However, its success requires managers to 
choose properties that can be readily on-sold, which is a multi-dimensional, complex and 
uncertain decision, influenced by a range of ecological, social and financial considerations. 
Moreover, as each decision has consequences for future purchases, the overall conservation 
gain from the tool is directly affected by successful property selection. Eliciting expert 
information on property selection from revolving fund managers, we developed a Bayesian 
Belief Network  to identify i) the most influential factors determining the suitability of a 
property for purchase with this tool, and ii) how much conservation organisations should pay 
for the property. The model highlights the importance of purchasing properties at or below 
market value, with sensitivity analysis suggesting that despite being a conservation tool, 
financial factors are heavily influential in determining a property's suitability for purchase, in 
turn affecting how much organisations should pay. Our findings suggest revolving fund 
managers should focus their property assessments on the financial components of property 
selection. 
 
3:40-4:00 PM: Discussion 
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Confronting threats to marine ecosystems through the use of biodiversity 
offsets, P9 
 
Organiser: Nicole Shumway, University of Queensland 
Biodiversity offsets are increasingly being used as a mechanism to mitigate impacts from 
economic expansion and development on species and ecosystems. Current offset research and 
policy are primarily focused on terrestrial ecosystems while marine offset development has 
lagged behind, despite a global increase in marine development and exploitation. Addressing 
this gap is crucial to providing better outcomes for marine species. The symposium will seek 
to address the following key issues: 

• Development of novel and innovative marine offset actions and explore strategies that 
will best benefit people and biodiversity; 

• Assessing current offset strategies in the marine environment; 
• Challenges for identifying mitigation strategies and setting the research agenda; 
• Policy issues related to governance and implementation; 
• Case studies of marine biodiversity offsets in conservation planning; 
• Discussion: what are the next steps forward? 

 
2:30 PM: Challenges and opportunities for using restoration to mitigate impacts to the 
marine environment 
J.-W. van Bochem, L. Bennun, Guy Dutson & S. Livingstone 
Presenting author: Guy Dutson, The Biodiversity Consultancy 
 
Increasing utilisation of marine resources through the expansion of extractive industries, 
including oil and gas exploration, seabed mining and renewable energy, will continue to 
place greater pressure on sensitive marine environments. Coinciding with this expansion is a 
growing recognition and application of the mitigation hierarchy, which is seeing an 
increasing uptake by governments, financial institutions and some companies. Marine 
ecological restoration offers the opportunity to directly regain biodiversity and ecosystem 
services, either as a remediative tool for onsite impacts or as a means to offset project impacts 
elsewhere. Despite considerable advances over the past four decades, marine restoration 
practice is still in its infancy and has been most widely applied to shallow-water coastal 
ecosystems such as mangroves, seagrasses and saltmarshes. In contrast, successful restoration 
of highly sensitive and slow-growing deep-water ecosystems such as cold-water corals and 
hydrothermal vent communities has yet to be demonstrated in situ, and may be too costly or 
unachievable within realistic timescales. In such cases, avoidance may be the only acceptable 
mitigation measure. Given the significant uncertainty, costs and time, marine restoration 
should only be considered when all other mitigation measures to avoid and minimize impacts 
have been undertaken. Regulators and other stakeholders should encourage maximum use of 
avoidance and minimisation. 
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2:40 PM: Implementing an outcomes-based approach to marine biodiversity offsets: 
lessons from the Great Barrier Reef 
Justine Bell-James 
Presenting author: Justine Bell-James, TC Beirne School of Law, University of Queensland 
 
Environmental or biodiversity offsets feature heavily in Australian environmental approvals, 
with more than 75% of approvals under the Environment Protection and Biodiversity 
Conservation Act 1999 (Cth) in 2014-2015 containing an offset condition. These offset 
conditions are imposed by reference to the principles set out in the government's 
Environmental Offset Policy, which applies to both terrestrial and marine offsets, despite 
increasing recognition that marine offsets must be structured differently.  
The purpose of this presentation is to analyse how legal processes and frameworks can 
facilitate more appropriate offset approaches in the marine environment. It will argue that the 
existing Offset Policy is not necessarily inherently flawed. However, the application of this 
Policy in framing offset conditions has, to date, not promoted good conservation outcomes.  
This presentation will argue that, in the marine context, offset conditions imposed through 
environmental and development approvals must be framed to secure an ecological outcome 
rather than merely an activity. It will explore how this can be achieved through the existing 
legal frameworks, and consider whether any legal reform could better support marine 
environment offsetting. 
 
2:50 PM: The state of marine biodiversity offsets: Applying the lessons learned from 
terrestrial ecosystems 
Nicole Shumway, Martine Maron, James Watson 
Presenting author: Nicole Shumway, The University of Queensland 
 
Biodiversity offsets are increasingly being used to mitigate impacts from development and 
economic expansion. However, the demand for offsets is developing more quickly then the 
science behind it. The particularly limited experience with offsetting in marine environments 
means limited knowledge of which offset actions will be most effective and likely to 
counterbalance impacts on marine biodiversity. We reviewed the published literature on both 
marine and terrestrial biodiversity offsets to 1) identify the most important differences 
between marine and terrestrial ecological systems likely to have implications for how 
offsetting is done; and 2) develop recommendations for ways in which the different risks and 
opportunities in marine environments can be addressed as marine offsetting becomes more 
common. The lessons learned from the development and implementation of terrestrial offsets 
provide an opportunity to improve approaches applied to marine conservation and reduce net 
impacts on marine ecosystems. 
 
  



163 
 

3:00 PM: Marine offsets for the Great Barrier Reef World Heritage Area: principles 
and practice in achieving no net loss 
Melissa Walsh, Bob Pressey, Natalie Stoeckl 
Presenting author: Bob Pressey, ARC Centre of Excellence for Coral Reef Studies, James 
Cook University 
 
The Great Barrier Reef World Heritage Area is globally valuable for both biodiversity and 
heritage, but coastal development is undermining these values, and more effective offsets are 
needed to compensate for the damage. To improve the effectiveness of marine offsets for the 
Great Barrier Reef, we recommend that: (1) proponents be required to follow and document 
their adherence to the mitigation hierarchy, which considers offsets only as a last resort after 
avoidance and mitigation, (2) proponents and regulators consider the risk of offsetability 
prior to offset design, (3) the Australian government require offsets to achieve additional, 
measurable net benefits, relative to the counterfactual baseline, for all affected values, (4) 
specialist third parties (not government or proponents) design and implement marine offsets, 
(5) offsets are direct and specific to the affected values, with very minimal investment into 
research, (6) offsets are consolidated into strategic implementation sites, with long-term legal 
protection, that are consistent with the zoning of the Great Barrier Reef Marine Park and 
adjacent coastal land uses, (7) the time between impact and net benefit should be minimized, 
and net benefits should be maintained in perpetuity, (8) proponents pay the full cost of offset 
implementation, monitoring and evaluation, and cost is agreed upon before the development 
is approved, and (9) monitoring of the efficacy of offsets is separate to but coordinated with 
regional monitoring programs for ecosystem health, and monitoring data are made publically 
available. Within this context, and with careful and rigorous methods as described herein, 
offsets can contribute to maintaining the Outstanding Universal Value of the multiple-use 
World Heritage Area. 
 
3:10 PM: The application of marine biodiversity offsetting in Australia 
Holly Niner, Craig Styan, Peter Jones 
Presenting author: Holly Niner, University College London 
 
Offsets have an explicit aim of achieving 'no net loss' of biodiversity, through improving the 
ecological link between impact and compensation. Using a systematic review of planning 
decision documentation, I have explored how offsets have been used in marine development 
consenting in Australia. The use of offsets has increased in the last decade, but best practice 
standards identified for the success of biodiversity offsets do not always seem to be applied. 
Key issues identified relate to the absence of a number of key standards, including: 1) 
transparency of process relating to impact assessment and offset agreement; 2) discussion of 
the need for equivalence or success of offsets and; 3) a clear mandate for achieving 'no net 
loss'. Factors influencing this divergence away from best practice include issues common to 
offsetting generally - such as the need for regulators to determine consents addressing the 
often competing 'pillars of sustainability' (social, ecological and economic) - but also specific 
issues such as the potentially greater uncertainty in marine impact assessment because of the 
diffuse nature of impact pathways and the complex ecological linkages operating at a wide 
range of spatial scales. I discuss how this complicated (marine) environment requires special 
consideration to account for high levels of uncertainty within impact assessment and to 
ensure that the rigour and scrutiny of impact assessment is not reduced through the 
application of offsets. 
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3:20 PM: Additionality of offsets in marine protected areas 
Martine Maron, Ascelin Gordon, Brendan G. Mackey, Hugh P. Possingham, James E. M. 
Watson 
Presenting author: Martine Maron, The University of Queensland 
 
Biodiversity offsetting involves compensating for environmental impacts by generating 
equivalent benefits elsewhere. Offsets already frequently involve creating new conservation 
areas, and increasingly the potential for offset benefits to be generated by funding the 
management of existing protected areas is being recognised. However, the validity of this 
approach has been challenged, because existing commitments to expansion and management 
of protected area networks render the additionality of such offsets uncertain. Here, we 
explore the circumstances under which biodiversity offset funding in existing protected areas 
can be considered fair and additional, and explore how to specify a fair crediting baseline in 
order to identify what benefits from offset funding in marine protected areas can be 
considered 'additional'. Australia's Great Barrier Reef forms a useful case study for exploring 
these challenge; impacts on the GBR requiring offsets are frequent, because it spans the well-
populated Queensland coast. We argue that genuine commitments to improving the health of 
the reef should form part of the counterfactual scenario with reference to which any 'no net 
loss' outcome from an offset should be achieved. Therefore, one of the greatest challenges in 
determining sound offsets for impacts on the GBR is the generations of site-level crediting 
baselines that are consistent with the GBR-wide counterfactual scenario to which Australian 
governments have committed. 
 
3:30 PM: Progressing biodiversity offsetting in marine systems: lessons from businesses 
working to achieve no net loss of terrestrial biodiversity 
Prue Addison, Joe Bull, E.J. Milner-Gulland 
Presenting author: Prue Addison, Department of Zoology, University of Oxford 
 
This decade has seen substantial growth in projects applying the 'no net loss (NNL) of 
biodiversity' principle in terrestrial systems, stipulating that biodiversity losses should be 
avoided where possible, and residual losses balanced with biodiversity gains to ensure overall 
NNL. However, significant challenges remain in turning the principle of NNL into successful 
on-the-ground projects with positive biodiversity outcomes. We present a unique perspective 
of industry, specifically the challenges that business face in achieving NNL in terrestrial 
ecosystems, established through an engagement workshop. Key challenges include: a lack of 
guidance on how to measure and evaluate NNL projects; uncertainty around how to apply the 
NNL principle across projects of different spatial and temporal scales; and, a lack of decision 
support to guide NNL projects. As the NNL principle begins to be applied to marine projects, 
there is an opportunity to learn from the challenges that businesses face in terrestrial systems. 
To translate learning from one biome to the other, we explore the similarities and differences 
in the challenges in implementing NNL projects in terrestrial and marine systems. We use 
illustrative case studies to outline approaches that can support NNL projects achieve positive 
biodiversity outcomes. Achieving NNL raises core conservation themes, such as decision-
making under uncertainty, making difficult trade-offs, and how to better measure, evaluate 
and communicate biodiversity outcomes. 
 
 
  



165 
 

3:40 PM: How to make biodiversity offsets work for marine conservation? 
Hedley Grantham 
Presenting author: Hedley Grantham, Wildlife Conservation Society 
 
For this presentation I will give an overview of some early thoughts (aka rant) on how we 
might adjust the current types of offset policies being put forward by governments and 
business. These seem to be typically designed at best, to achieve a no net loss of biodiversity, 
towards making them really work for marine conservation. To have a positive impact I will 
argue that we: 1) first need safeguards in place upfront to avoid any perilous impacts to high 
conservation values that are difficult and risky to offset; 2) we need better legislation around 
avoidance and mitigation measures to ensure that offsets are a last resort; 3) proper currency 
and rules in place around the different types of biodiversity values in a region, which is going 
to be very challenging for many marine ecosystems; and 4) clear targets for how offsets will 
systematically lead to conservation outcomes and net positive impacts. For all these things to 
happen I will talk about the need for a well-designed plan at the seascape level rather than left 
to each individual project to design. Relatedly, I will also talk about the pros and cons of 
different approaches to offset design ranging from project level design, coordinated 
conservation measures, to banking systems. 
 
3:50 – 4:00 PM: Discussion 
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Poster session 2, Foyer: July 7, 2016 4:00 – 6:00 PM 
 
Prioritising mangrove ecosystem services results in spatially variable management 
priorities 
Scott C. Atkinson, Stacy D. Jupiter, Vanessa M. Adams, J. Carter Ingram, Siddharth 
Narayan, Carissa J. Klein, Hugh P. Possingham 
Presenting author: Scott Atkinson, University of Queensland, CEED 
 
Incorporating the values of the services that ecosystems provide into decision making is 
becoming increasingly common in nature conservation and resource management policies, 
both locally and globally. Yet with limited funds for conservation of threatened species and 
ecosystems there is a desire to identify priority areas where investment efficiently conserves 
multiple ecosystem services. We mapped four mangrove ecosystems services (coastal 
protection, fisheries, biodiversity, and carbon storage) across Fiji. Using a cost-effectiveness 
analysis, we prioritised mangrove areas for each service, where the effectiveness was a 
function of the benefits provided to the local communities, and the costs were associated with 
restricting specific uses of mangroves. Although priority mangrove areas (top 20%) for each 
service can be managed at relatively low opportunity costs (ranging from 4.5 to 11.3% of 
overall opportunity costs), prioritising for a single service yields relatively low co-benefits 
due to limited geographical overlap with priority areas for other services. None-the-less, 
prioritisation of mangrove areas provides greater overlap of benefits than if sites were 
selected randomly for most ecosystem services. Deficiencies in the mapping of ecosystems 
services in data poor regions may impact upon the equity of managing mangroves for 
particular services across the urban-rural divide in developing countries. Our maps may aid 
decision-makers to direct funding for mangrove management from various sources to 
localities that best meet funding objectives, as well as aid in creating a national mangrove 
zoning scheme in Fiji. 
 
The threats endangering Australia's threatened fauna 
Hawthorne L. Beyer, Adriana Allek, Ariadna S. Assis, Nicoli Eiras, Thais P. Amaral, 
Nathalie Butt, Anna R. Renwick & Joseph Bennett 
Presenting author: Hawthorne Beyer, Centre for Biodiversity & Conservation Science, 
University of Queensland, Brisbane QLD 4072 Australia 
 
Reducing the rate of species extinctions is one of the great challenges of our time. 
Understanding patterns in the distribution and frequency of both threatened species and the 
threatening processes affecting them improves our ability to mitigate threats and prioritise 
management actions. In this quantitative synthesis of threatening processes and life history 
traits for Australian threatened fauna (marine, aquatic and terrestrial), we find that most 
species are impacted by multiple factors, and that in several taxonomic groups larger species 
are typically associated with a greater number of threats. Invasive species, habitat loss, 
biological resource use, natural systems modification and climate change are the processes 
most commonly impacting Australian threatened species, and many of them co-occur, 
indicating that synergies may be common. We also identified a strongly uneven distribution 
of research knowledge among Australian threatened species, with half of the total number of 
species-specific peer-reviewed scientific publications associated with only nine threatened 
species (2.4%). 
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The Remote Sensing of a PNG Forest – from near to far. 
Timothy M. Boucher, Zuzana Burivalova, Edward Game 
Presenting author: Timothy Boucher, The Nature Conservancy 
 
Remote Sensing in tropical forests is notoriously difficult. This ranges from problems of 
access for detailed on-the-ground remote sensing, to problems with clouds for traditional 
satellite remote sensing. In an attempt to understand the role that communities and indigenous 
people perform in tropical forest management, we explored a number of different remote 
sensing technologies to help facilitate the measurement of the biodiversity of the region.  
For an on-the-ground understanding of the biodiversity in the forest, we used a relatively new 
remote sensing technology, the recording of soundscapes. To get decent coverage, we 
deployed acoustic recorders in 40 different places over a variety of management practices. 
From the recordings, we tested to see whether the acoustic saturation of a soundscape 
changes with increasing land-use intensity by the communities that manage the forest.  
For an above-the-forest understanding of the forest, we tested two versions of a relatively old 
technology - satellite imagery. At first we used Landsat 8, with a spatial resolution of 30m, to 
find clearings, but they proved too small to be reliably mapped for our analysis. We then 
acquired SPOT7 imagery, with a spatial resolution of 1.5m, from which we were successful 
in mapping forest clearances and agriculture in our study region. Combining the two 
technologies, we found that at non-forested sites, the distance to continuous forest and the 
number of remaining trees were correlated with higher saturation. At forested sites, higher 
altitude and larger land use zones were related to higher soundscape saturation. Using these 
two technologies, we successfully tested a relatively simple, cheap and reproducible tool for 
monitoring tropical forests. 
 
Environmental Impact of Food Sector Connectivity: Bridging the Land-Sea Divide 
Richard Cottrell, Julia Blanchard, Elizabeth Fulton, Reg Watson, Aysha Fleming, Kirsty 
Nash 
Presenting author: Richard Cottrell, Centre for Marine Socioecology, Institute for Marine and 
Antarctic Studies, University of Tasmania 
 
Human food production profoundly influences Earth's ecosystems by driving climate change, 
resource use and biodiversity loss. Capture fisheries, aquaculture and agricultural sectors are 
fundamentally linked across the land-sea interface by economic markets and the flow of 
subsidies within the biosphere, however they are managed largely in isolation. The global 
human population is predicted to exceed 9 billion by 2050, feeding this population will likely 
exert further strain on natural resources but the effects of interacting and cumulative 
pressures that food production systems place on each other are not well studied. Reducing the 
ecological footprint of human consumption will require greater knowledge of these pathways 
and their associated environmental impacts under global change. This presentation draws 
together links and interactions between elements of the food sector across marine and 
terrestrial realms, and highlights the need to address cross-system connectivity via a single 
integrated system that spans the land-sea divide. Further, we highlight that inter-sectoral links 
are likely to be of growing importance for identifying trade-offs between food security and 
ecological impact under changing climate, economies and demographics. 
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Little Forest in the Heart of the City: could 3.5 hectares in the CBD be the heart of 
wider restoration and cultural reconnection to biodiversity? 
Bart Cox 
Presenting author: Bart Cox, Victoria University of Wellington 
 
The native ecosystems of New Zealand have continued to suffer degradation in the short time 
since the arrival of people. 50% of our birds have gone extinct and 90% of our wetlands have 
been drained for farming. Polynesian settlers had some impact but even they were mostly 
displaced by the wave of European colonists arriving from the 17th Century onwards. 
Agriculture and townships now dominate the landscape over much of the country and once 
noisy forests are now typically quiet places. Kumutoto is a biodiversity restoration and 
cultural revitalization project within an urban setting. Once a native forest ecosystem and 
stream was utilized by M?ori for gathering and growing of food and for birthing and naming 
rituals. Until 2009 it was neglected and overrun by weeds and non-native predators. The aim 
of our project is to restore biodiversity and revitalize cultural connection. We have a 
bicultural management plan and engage the community via tree planting; pest control and 
bird counts. After nine planting events (~ 920 trees) over five years, we recorded a ~ 75% 
winter and ~ 55% spring survival rate. Our pest management strategy is addressing the rat 
infestation. Surveys found 7 native bird species and 2 species of lizards. This restoration 
project connected the Wellington SCB Chapter with the community and with Te ?tiawa (the 
local iwi). Placing people at the centre of our restoration efforts has been the key to our 
success and is crucial to the continuity of this project. 
 
Effects of elevated carbon dioxide on flowering traits of three horticultural plant species 
Sofía López Cubillos, Lesley Hughes 
Presenting author: Sofía López Cubillos, Macquarie University 
 
Understanding ecological plant responses to elevated CO2 (eCO2) is of paramount 
importance for predicting the effects of climate change on food production and biodiversity. 
Significant effects of eCO2 on flowering traits could potentially affect processes from the 
species level (reproduction and yield) to the community level (interactions with pollinators), 
and the responses could be species and trait specific. Therefore, it is necessary to evaluate 
which crops are more sensitive to eCO2; nevertheless, there are few studies that have focused 
on how eCO2 affects flowering traits in overall. We investigated the impacts of eCO2 on 
flower traits in capsicum (var. Giant Bell), tomato (var. Roma) and zucchini (var. Blackjack). 
We measured characteristics such as the number of flowers, flower longevity, pollen diameter 
and number of pollen grains, the sucrose concentration and nectar production at ambient (400 
ppm) and eCO2 (550 ppm). eCO2 had few significant effects on the measured traits although 
zucchini produced more male flowers, fewer pollen grains per plant and fewer female 
flowers. Capsicum also produced fewer flowers at eCO2 while tomato was the least sensitive 
species. The results showed that the tomato variety used in the study is less sensitive to 
eCO2, while the varieties of capsicum and specifically zucchini were sensitive to eCO2. 
Exploring different varieties that tolerate better eCO2, such as tomato Roma, will be 
necessary for implementing adaptation strategies. 
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The impacts of increased ship-rat density on fantail nesting success measured across 
urban forest fragments in New Zealand 
Nyree Fea, Stephen Hartley 
Presenting author: Nyree Fea, Victoria University of Wellington 
 
Predation of indigenous birds on oceanic islands by ship-rats (Rattus rattus) is an 
internationally common and widespread problem and has been implicated in the decline of 
many species of New Zealand birds. We monitored nesting outcomes of a small, common 
native bird species across a range of ship-rat densities to calculate a Density Impact Function 
(DIF), a tool recently applied by conservation managers to describe outcomes of pest-
management on native biota. This research also tested the reliability of using current rodent 
monitoring techniques for describing pest management outcomes for small, native birds. Our 
study measured nesting success of fantails (Rhipidura fuliginosa) in urban reserves in 
Wellington City from 2014-2016 with frequent visits to nests and from evidence collected 
using field cameras. Ship rat density was estimated using: (1) detection devices (‘chewcards’) 
around the concluded nest and (2) a variation of a standard protocol using footprint tracking 
transects at the conclusion of the breeding season. There was a significant negative 
relationship between increased ship-rat density, estimated with chewcards, and fantail nesting 
success. The results from the footprint tracking trials are pending. Preliminary results suggest 
the nesting success of the New Zealand fantail to follow a “Moderately Resistant” type of 
DIF. This research illustrates that increases in the density of pests can have measureable 
negative impacts on native biodiversity. 
 
Invasive Skyflower: Clear and Present Threat to Biodiversity 
Banjie Godilano-Sarmiento, Nestor T. Baguinon 
Presenting author: Banjie Godilano-Sarmiento, Malayan Colleges Laguna 
 
Invasive alien species represent the second most significant cause of extinction worldwide 
after habitat destruction (IUCN, 2011). Skyflower (Thunbergia grandiflora Roxb.), an 
invasive vine, that is slowly invading Mount Makiling Forest Reserve was subjected to 
varying light intensities (0%, 50%, and 70% shade). Morpho-ecological characters were 
analyzed using Analysis of Variance for Randomized Complete Block Design. Bonferonni's 
method at 5% level of significance was used for mean comparison. There was little 
significant difference between greenhouse and field data. Plant height, number of leaves and 
nodes were higher in 0% (open condition) and partial (50% shade) compared to those grown 
in 70% (complete shade). There was no significant difference in stem thickness, biomass, and 
chlorophyll content in all treatments. Leaf area was smaller in plants grown in open condition 
compared to other treatments. Results suggest that Skyflower has a strong morphological 
plasticity in open and partially shaded areas but can also thrive in areas with low light 
intensity. It is capable of smothering canopies and continues to spread on the lower slopes of 
Mount Makiling. To control further infestation inside the natural forest, identification of areas 
with high and low light intensities should be done by generating an Aspect map. 
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Mapping essential habitat for the threatened Glossy Black-Cockatoo using citizen 
science data 
Dr Guy Castley, Liz Gould 
Presenting author: Liz Gould, SEQ Catchments 
 
The Glossy Black-Cockatoo, Calyptorhynchus lathami, is a threatened species with a 
relatively widespread distribution across eastern Australia. The species has specialised habitat 
requirements and defining these areas is critical to conservation and management. In 2010 the 
Glossy Black Conservancy established an online data portal to improve understanding of the 
distribution of this species in south-east Queensland and north-east New South Wales. The 
data portal enables citizen scientists to report sightings of birds and also feed trees, reliable 
indicators of habitat use. Each record submitted is validated before being released on a 
scalable mapping platform. Validation is completed by Conservancy members contacting 
recorders and auto-validation once citizen scientists are considered reliable in species 
identification. Almost 1900 records have now been submitted online by over 450 citizen 
scientists, including more than 6000 sightings of Glossy Black-Cockatoo and over 200 feed 
trees. The data portal has improved the spatial accuracy of data by automating capture of 
location information. The improved database allows more complete analysis of cockatoo 
data. Online records and high precision records from other sources were used to develop 
essential habitat maps for the Southeast Queensland bioregion. Initiatives, such as the annual 
Glossy Black-Cockatoo Birding Day, raise awareness, engage citizen scientists and provide a 
regional snapshot of cockatoo numbers and distribution. 
 
Assisted colonisation of the eastern barred bandicoot, Perameles gunnii: a trial on a fox-
free island 
Rebecca Groenewegen, Dan Harley, Richard Hill, Graeme Coulson 
Presenting author: Rebecca Groenewegen, School of Biosciences, The University of 
Melbourne, VIC 3010, Australia 
 
Assisted colonisation has the potential to protect species from threats that cannot be abated 
within their historical ranges. The Australian mainland subspecies of the eastern barred 
bandicoot, Perameles gunnii, is extinct in the wild, and the major cause of decline is 
predation by the introduced Red fox, Vulpes vulpes. PVA modelling shows that a self-
sustaining bandicoot population would require a fox-free area in excess of 2,500 hectares. 
French Island is outside the natural range of the species, but is fox-free and contains about 
9,000 ha of potentially suitable habitat. Between July and September 2012, 18 adult 
bandicoots were released for a one-year assisted colonisation trial. Success measures were 
habitat use, body condition and survival. We radio-tracked bandicoots using intraperitoneal 
radio transmitters for up to 122 days, and trapped fortnightly. The release group met the three 
measures of success: habitat use and body condition throughout the trial reflected that of 
mainland populations, and seven bandicoots survived greater than 100 days. Mortality was 
highest in the first month, with autopsy confirming two cat kills and two deaths from 
Toxoplasmosis. With improved cat control methods, assisted colonisation onto French Island 
is a viable conservation option for this endangered bandicoot. 
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Standardized accounting of the costs of management interventions in biodiversity 
conservation 
Gwenllian Iacona, William Sutherland, Hugh Possingham 
Presenting author: Gwen Iacona, University of Queensland 
 
Conservation planning has embraced the importance of incorporating economic cost 
information to efficiently further biodiversity protection.  Information on the cost of 
conservation interventions enables selection of the best conservation actions within the 
constraint of limited resources availability, but the true capacity of this approach has been 
limited by haphazard and difficult to obtain data. We drew on knowledge from other fields 
and conservation practitioners to develop a set of cost reporting standards for conservation 
science.  These five standards ask researchers to report on costed action 1) methodology and 
2) objectives to allow for interpretation of data applicability. They also call for the clear 
reporting of 3) currency and date of expenditures, 4) the categories of costs included, and 5) 
the scale of the operation. These standards outline the information that is critical to report for 
interpretation; however they also call for the inclusion of details that allow practitioners to 
transfer knowledge across projects.  Our improvements in cost accounting aim to enable 
intervention cost data to attain its potential for biodiversity conservation. 
 
Community based management of Leatherback turtles in Solomon Islands: local 
responses to global pressures 
Hikuna Judge, Oke Revoh, Nixon Jino, Veira Pulekera, Simon Albert 
Presenting author: Hikuna Judge, Zaira Community Conservation Ranger 
 
Nesting beaches for leatherback turtles have experienced dramatic declines across the globe 
in nesting females over the past two decades. The western pacific sub-population is critically 
endangered. The full extent of these declines and the current status of leatherback turtle 
populations remains unclear due to the remote areas of the western Pacific that support 
nesting beaches.  Zaira, in the southern weather coast of Vangunu Island in the Western 
Province of Solomon Islands is a previously undocumented nesting ground for Leatherback 
turtles. Whilst leatherbacks in this area have traditionally been harvested by the local 
communities, the Zaira community initiated a full closure over leatherbacks in 1999 as a 
response to reducing numbers. However due to sea level rise and coastal erosion only a 
handful of the hundreds of eggs laid each season hatched. As a response, the local community 
has designed and built a hatchery. Since 2011 all nests the community rangers have relocated 
have hatched with over 2000 successful hatchlings over the past 3 years. These responses to 
local (harvesting) and global (pressures) demonstrates the capacity of local communities to 
respond to these threats using locally appropriate mechanisms. 
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Global marine reserve targets for unregulated fishing grounds 
Nils C. Krueck, Gabby N. Ahmadia, Hugh P. Possingham, Cynthia Riginos, Eric A. Treml, 
Peter J. Mumby 
Presenting author: Nils Krueck, The University of Queensland, Brisbane, Australia 
 
Marine reserves are the primary tool for biodiversity conservation and increasingly relied 
upon also to manage fisheries, particularly in over-exploited tropical systems. Indeed, global 
biodiversity conservation agreements require many countries to protect a minimum 
percentage of marine areas from fishing, yet the associated impacts on fisheries are unclear 
and could weaken both food security and conservation efficiency. Here, we present a 
systematic analysis of the ability of reserves to rebuild unregulated fisheries and we identify 
maximum reserve coverages for biodiversity conservation that are unlikely to impair long-
term fishery performance. We find that large reserves, exporting less than 30% of larvae, 
might impair fishery performance, but that realistic reserve network designs should benefit 
almost any unregulated fishery. Specifically on coral reefs, as the arguable most biodiverse 
and threatened marine ecosystems, dispersal distances of fish larvae are likely to exceed 
home ranges of adults, in which case reserve networks can be designed such that negative 
fishery impacts should be almost negligible. Even the modest UN Aichi target of 10% reserve 
coverage can then help rebuild depleted catch. However, a generic target of 20-30% reserve 
coverage for unassessed and unregulated fishing grounds will likely deliver better 
biodiversity outcomes while not harming healthy fisheries and allowing for efficient 
rebuilding of substantially over-exploited fisheries. 
 
Places for Penguins Project 
Michael Lavery 
Presenting author: Michael Lavery, Society for Conservation Biology, Wellington Chapter 
 
Habitat loss, as a result of human development has limited nesting opportunities along the 
Wellington Coast for little penguins (Eudyptula minor). In our project Places for Penguins, 
students work to improve a local beach, regenerating this valuable penguin habitat. We use 
wooden nesting boxes to encourage penguins to nest on the seaside of the coast and avoid 
roadkill on this busy road. We raise awareness to the public and locals about their little blue 
neighbours and inform them about their impact and the impacts of their pets on the penguins. 
Additionally, we have ongoing pest control using resetting traps and collect valuable data 
about nest box occupancy. 
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Gaps in biodiversity conservation in the Hauraki Gulf Marine Park 
Susan E. Jackson, Carolyn J. Lundquist 
Presenting author: Carolyn Lundquist, University of Auckland 
 
The Hauraki Gulf Marine Park (HGMP) on the North Island of New Zealand is recognised 
for its diverse natural environment and associated biodiversity, and the extensive social, 
cultural and economic values derived from the HGMP. Here, we evaluate the current level of 
biodiversity protection provided by existing marine protected areas within the HGMP. We 
use abiotic datasets to develop a habitat classification system to identify the suite of 
biophysical habitats found in the Marine Park, and their relative protection within existing 
Marine Protected Areas (both Marine Reserves and Cable Protection Zones). We evaluate 
overlaps between these environmental surrogates and a biodiversity prioritisation analysis 
based on demersal fish species distribution models. Our analysis demonstrated that half of the 
biophysical habitats identified in the HGMP are not currently afforded protection within 
MPAs, and that biophysical classifications poorly differentiate across subtidal, soft sediment 
habitats using available data layers. Biodiversity prioritisations based on demersal fish 
biodiversity showed poor representation of most biophysical habitat surrogates within high 
ranked solutions, suggesting the need for further development of bioregional habitat 
surrogates that correlate well with biodiversity. 
 
Where are the koalas? A dog nose! Using a novel approach to determine koala presence 
with koala scat detection dogs 
Anna Markula, Olivia Woosnam 
Presenting author: Anna Markula, Logan City Council 
 
Koala conservation is high priority for many local governments in SEQ, and the starting point 
is to determine where they are. Prior to 2014, most koala data in Logan city came from 
community sightings, mostly from the more populated suburbs. There were many large 
bushland areas with no information. Due to limitations with available survey methods, 
Council decided to test a novel approach, using specially-trained koala scat detection dogs. In 
2013, a student was engaged to compare the traditional Spot Assessment Technique with the 
detection dog technique. It was found that the dog was faster, more accurate, and cheaper 
than the traditional method. Extensive surveys using detection dogs were conducted to 
determine koala presence at a number of locations that had either no data or uncertain data. 
71 properties were searched in 2014 and 2015, with surveys completed by Olivia Woosnam 
(OWAD Environment). Positive finds by the detection dogs in many locations showed that 
koalas live across Logan city. A dog isn't biased in where or how it searches, and looks where 
humans can't or may not think to look. The speed and accuracy of data collection allows this 
information to be used immediately to inform koala conservation planning, determine and 
refine corridor mapping, target revegetation and future land acquisition, and importantly 
guide community education. Residents learn that koalas actually occur in or near their 
properties, and education programs are focussed to particular areas. 
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Achieving Conservation Outcomes Under Customary Land Tenure Systems in the YUS 
Conservation Area of Papua New Guinea 
Mikal Eversole Nolan, Timmy Sowang 
Presenting author: Mikal Nolan, Tree Kangaroo Conservation Program 
 
Admittedly, examples of conservation and protected area success stories from Papua New 
Guinea are rare. Where successes are showcased, they are often tempered with the realities of 
the expansion of the logging and extractive industries nationally.  Situated on the Huon 
Peninsula, in the north-east corner of Papua New Guinea, the YUS Conservation Area rises 
from the reefs of the Bismarck Sea to altitudes exceeding 4,000 meters thus supporting an 
incredible biodiversity as well as a deep cultural diversity. Encompassed within the 
boundaries of YUS landscape are 78,729 hectares of nationally gazette protected area which 
have voluntarily been pledged by customary landowners for indefinite protection of the 
wildlife and habitat.  Given that indigenous landowners own and control over 90% of the land 
in Papua New Guinea, the Tree Kangaroo Conservation Program-PNG recognized that long-
term habitat protection required conservation awareness and commitment among local 
landowners.  TKCP-PNG works to develop the capacity of landowners to manage their 
resources and support resilient communities through a strategic partnership with the YUS 
Conservation Organization, an indigenous landowner community based organization. As the 
YUS CA represents the first, and currently only, nationally recognized conservation area in 
PNG since the establishment of the Conservation Areas Act of 1978, a large learning curve 
has ensued over the years as TKCP-PNG has endeavoured to promote a collaborative and 
holistic program, forging long term partnerships with local landowners, PNG government, 
science and research institutions, civil society, and the public sector. This proposal will 
explain the multi-stakeholder management systems which support the enabling structures for 
indigenous management, government support, and long-term partnerships. 
 
Inspiring Conservation and Environmental Stewardship in the YUS Conservation Area 
of Papua New Guinea 
Danny Samandingke 
Presenting author: Danny Samandingke, Tree Kangaroo Conservation Program - PNG 
 
The Tree Kangaroo Conservation Program - PNG implements an Education and Leadership 
Program (ELP) in order to support effective management of the YUS Conservation Area on 
the Huon Peninsula of Papua New Guinea.  Aimed at youth, TKCP-PNG supports a Junior 
Ranger program and scholarships for YUS residents to attend teacher's college. Since 2002, 
TKCP-PNG has helped over 20 teachers graduate and return to teach in YUS through a 
successful scholarship program for the indigenous people.  Teacher scholarships are partially 
donor funded and partially funded by the YUS Local Level Government.  Scholarship 
recipients agree to return to teach in YUS schools for at least three years.  The program has 
seen understaffed remote areas receive teachers. The second part of the ELP, focuses on 
fostering strong community-driven, conservation.  Across the landscape there are 34 
elementary schools and 13 primary schools.  After grade 8, students must move to the urban 
areas in order to pursue high school studies.  Noting a need for greater environmental 
education, TKCP-PNG initiated a Junior Ranger pilot program in 2011.  Working with 
community volunteers, the program links indigenous knowledge with scientific research 
through hands-on practical approaches and engagement in ecological monitoring to stimulate 
the understanding of conservation.  With new skills, understanding, and competency, YUS 
youth can take a leadership role in teaching their communities about the value of 
conservation. This proposal would showcase the work of TKCP-PNG to support future 
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conservationist and build the capacity of local landowners to effectively manage the YUS 
CA.  It would highlight the steps in establishing youth programs and the process used to 
evaluate effectiveness. 
 
Characteristics of Broad-Scale Land Clearing in the Brigalow Belt 
Blake Alexander Simmons, Kerrie A Wilson, Clive McAlpine, Raymundo Marcos-Martinez, 
Brett Bryan, Oakes Holland, Elizabeth A Law 
Presenting author: Blake Simmons, University of Queensland 
 
Intensive land clearing within the Brigalow Belt bioregion of Queensland has resulted in the 
loss of more than 7 Mha of native vegetation since European settlement. Historical 
encouragement for clearing by the Queensland Government led to rapid expansion of 
improved pastures and high-productivity agriculture. At the end of the 20th century, however, 
a growing understanding of the value of remnant and regrowth vegetation led to a shift to 
pro-environmental policies. This included the enactment of the Vegetation Management Act 
(VMA) 1999, which placed a ban on broad-scale clearing of remnant vegetation. In this 
study, we investigate biophysical, climatic, and socioeconomic patterns associated with 
driving broad-scale land clearing in the Brigalow Belt South (BBS). We also quantify the loss 
of remnant vegetation and high-value regrowth before and after the implementation of key 
clearing regulations outlined in the VMA. We seek to estimate the relative effectiveness of 
the VMA through time within the BBS. This study presents important implications for the 
design and implementation of vegetation management policy in Queensland, while providing 
a novel and transferrable analytical framework that can be used to evaluate policy 
effectiveness in both developed and developing countries. 
 
Supporting resilience through sustainable livelhoods in the YUS Conservation Area of 
Papua New Guinea 
Benjamin Sipa 
Presenting author: Benjamin Sipa, Tree Kangaroo Conservation Program 
 
A Category VI IUCN Protected Area, the YUS Conservation Area is the first and only 
protected area of its type in PNG - landscape scale, wholly owned by local people, with the 
support of the PNG Government for long-term protection. The Tree Kangaroo Conservation 
Program-PNG strives to harmonize the co-existence of human activity and habitat protection 
for endemic and endangered wildlife within the protected area.  Supporting livelihoods serves 
to enhance the productivity of already cleared land, thereby mitigating the need to clear 
existing forests for agriculture.  The YUS communities are nestled into the rugged landscape, 
inaccessible by road, non-industrial and generally lacking market access for cash crops.  
TKCP-PNG views investment into building the capacity and productivity of small-scale 
farmers as a critical step toward sustainability of the YUS CA.  TKCP-PNG has partnered 
with the private sector and PNG institutions to support a Conservation Livelihoods Program 
(CLP).  A successful coffee pilot project was launched in 2011 through a partnership 
developed with Caffé Vita, a coffee roaster based in Seattle, Washington, USA.  Through a 
direct trade agreement, YUS farmers have exported 14 tons since 2011, generating over PGK 
120,000 of net income for the indigenous farmers.  The revenue from these sales has 
benefited 40 villages, where farmers have been able to reinvest into education, health, and 
community development projects.  Coupled with community based land-use planning and 
capacity building efforts on sustainable resource management, CLP aims to alleviate the 
pressures on the protected area, and lead to an enhanced quality of life for YUS people.  This 
proposal would focus on facilitating alternative livelihoods across a landscape protected area 
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in order to support conservation outcomes, creating value chains where they did not exist, and 
removing basic barriers to local socio-economic development. 
 
Conservation of Ecosystem as the centrepiece of Islanders Sustainable livelihood 
Ferguson Vaghi, Andrew Cox 
Presenting author: Ferguson Vaghi, Kolombangara Island Biodiversity Conservation 
Association 
 
An area of 20,000 ha covering the highlands of Kolombangara Island is the largest protected 
ecosystem or Conservation area in Solomon Islands and, together with smaller marine 
protected areas, forms the centrepiece of sustainable livelihoods for the island's 5,000 
residents. These areas are realistic alternatives to logging and mining that are the main forms 
of development in the Solomon Islands. Kolombangara Island Biodiversity Conservation 
Association (KIBCA), an association formed in 2008 representing local communities on 
Kolombangara Island, coordinates conservation activities and livelihood programs. 
KIBCA's overall objective is to promote conservation and to ensure that all indigenous 
Ndughore people manage their resources sustainably with due regard to the environment, 
cultural values and sensitive ecosystems for the benefit of present and future generation. 
While logging issues remain a challenge, KIBCA has been empowering local communities 
by building their capacity, implementing sustainable development projects with the 
communities and formalizing protection of the conservation area. This will provide perpetual 
security to the island's resources and sustain its livelihood projects. KIBCA has been able to 
attract support from a range of organisations. A critical supporter of the protected area and 
KIBCA's work has been Kolombangara Forest Products Limited, a forestry plantation 
company that is certified by the Forest Stewardship Council.  Other key supporters include 
American Museum of Natural History, Australian Volunteers International, WWF and 
4Nature. Work is underway on consultation and preparation of a plan of management for the 
main protected area, prior to its formal listing under the country's newly established Protected 
Areas Act. KIBCA has recently applied to be a Pilot REDD+ site. Other projects include 
track and hut construction for guided tours for international tourists and training for local 
guides.  In the three marine protected areas local people are undertaking turtle monitoring and 
mangrove replanting. An educational scholarship program has been established for the 
children of landholders. The payment of school fees is one of the main needs for cash, cash 
that may otherwise be sourced from logging. Since 2009 over 400 scholarships have been 
provided to Kolombangara Island students. 
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Coexistence with carnivores: where are we at and what really works? 
Lily van Eeden, Thomas Newsome, Mathew Crowther, Chris Dickman 
Presenting author: Lily van Eeden, The University of Sydney 
 
rom wolves to leopards, lions to dingoes, large predators across the globe impact on human 
lives through predation on livestock and risks to human safety. Conflict often leads to 
persecution or even eradication of carnivores, disrupting trophic systems and threatening the 
survival of large carnivore species. I'm conducting a meta-analysis on global research efforts, 
comparing the effectiveness of a range of techniques to reduce conflict including livestock 
guardian animals, deterrents, fencing, and lethal control. Despite decades of research and 
considerable financial investment into mitigating conflict, this is the first attempt at 
quantifying success at this scale. My research highlights the overall lack of consistent and 
appropriate reporting, and further identifies geographical biases in the research conducted to 
date. I measured success as reduction in livestock loss, damage or corral breaches. Mitigation 
methods overall have demonstrated success but success is highly variable, particularly for 
lethal control. Given that many large carnivore species are threatened, lethal control needs to 
be justified. This study demonstrates that non-lethal methods can be as, if not more, effective 
than lethal control and should be given due consideration based on local environmental and 
social conditions. 
 
Modeling coral reef condition across the Coral Triangle to improve spatial 
prioritisation of conservation sites 
Ans Vercammen, Jennifer McGowan, Andrew T. Knight, Maria Beger 
Presenting author: Ans Vercammen, Imperial College London & University of Queensland 
 
Marine protected areas (MPAs) have been implemented across the Coral Triangle to reduce 
pressure on coral reefs, which are under significant threat from a range of direct and indirect 
anthropogenic factors. Due to resource limitations, conservation priorities must be 
determined to maximise efficiency. Yet, to date, relative paucity of biophysical data has 
prevented consideration of reef condition in the spatial allocation of conservation priorities, 
which is likely to lead to sub-optimal planning solutions.Here, we develop a spatially explicit 
model of reef condition, using existing ecological survey data, in order to predict reef 
condition at un-surveyed sites across the whole extent of the Coral Triangle. Percent cover of 
live hermatypic coral was chosen as a basic index of reef condition, as this was thought to 
maximise the availability of data across a large spatial scale, compared to more elaborate 
indices. Marxan, a conservation planning software tool, is subsequently used to identify a 
regional coral reef MPA network design that meets conservation goals, minimizes underlying 
threats, and maximises reef condition. Ecological survey data was obtained from a variety of 
monitoring programmes in the Coral Triangle (1996-2016), providing geo-referenced 
estimates of coral cover. Freely available in-situ collected and remotely sensed oceanographic 
data were obtained from the BioOracle and CoRTAD databases. The response variable (coral 
cover) was modelled using a GLM with the set of environmental predictors chosen based on 
both statistical and ecological/theoretical grounds. The predicted and real coral cover values 
are used as input into Marxan and the resulting spatial prioritisation is compared against a 
plan without the use of reef condition information. We discuss the implications for the 
implementation of conservation action in the Coral Triangle, taking into account the 
limitations of the approach and potential logistical constraints. 
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Resurrecting the Macquarie Island red-crowned parakeet 
Hannah S. Wauchope, Richard A. Fuller, Danielle F. Shanahan, Justine D. Shaw 
Presenting author: Hannah Wauchope, The University of Queensland 
 
Macquarie Island, a sub-Antarctic, World Heritage Site and UNESCO Biosphere Reserve, 
has recently undergone major conservation restoration, with the successful removal of 
invasive mice, rats, rabbits and cats. As a result, many native species have commenced 
recovery. However, those lost to extinction cannot return. This includes the Macquarie Island 
red-crowned parakeet Cyanoramphus (novaezelanidae?) erythrotis, an early casualty to feral 
cat predation in the late 1800s. With the loss of this species, the ecosystem lost a vertebrate 
pollinator and seed disperser of which there are few, if any, others. However, related 
Cyanoramphus parakeets persist on a number of sub-antarctic islands. Here we used a multi-
criteria ranking approach to identify a source population for an ecological analogue to replace 
the lost species. We considered habitat and phylogenetic similarity and conservation priority 
of the source population. Regardless of how attributes were weighted, a source population of 
Reischek's parakeet C. hochstetteri, from Antipodes Island, consistently outperformed the 
others. The conservation introduction of Reischek's parakeet to Macquarie island could help 
restore ecosystem functions to the island, and constitutes the final chapter in the recovery of 
Macquarie Island from vertebrate invasion. 
 
Scientists’ and practitioners’ research priorities for conservation in Oceania 
Rebecca Weeks, Vanessa Adams 
Presenting author: Rebecca Weeks, ARC Centre of Excellence for Coral Reef Studies 
 
Understanding the information decision-makers need to inform conservation and natural 
resource management can help to guide scientific research effort and funding to answer 
questions of greatest relevance to policymakers and practitioners. Previous studies have 
identified conservation research priorities globally, for the US, UK, Canada, and Australia. 
We sought to identify critical research needs for the Pacific Islands. Ninety-six survey 
respondents suggested a total of 149 unique research questions that, if answered, could 
increase the effectiveness of conservation and management of natural resources in the Pacific 
Islands within the next 10 years. Respondents included representatives from academic 
institutions (45%), government agencies (27%), NGOs (45%) and consultants (9%), who 
worked in all jurisdictions across Oceania. In a follow-up survey, respondents prioritised 
questions they thought were most important, and identified any they felt had already been 
answered, allowing us to identify where practitioners’ information needs have already been 
met by research but this information not been made accessible to end-users. Research on 
invasive species, fisheries, and approaches to community-based management were given 
greater emphasis in Oceania compared to global priorities. Other research themes, such as 
climate change, are universal. We anticipate that the final shortlist of questions will help 
identify new directions for researchers and assist funders in directing funds. 
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SCB Oceania AGM: July 7, 2016, 6:00 - 7:00 PM, Auditorium  
 

SCB Oceania welcomes all members to attend the Annual General Meeting from 6:00 – 7:00 
PM in the Auditorium. Refreshments will be served at the end of the meeting. 

Draft Meeting Agenda 
 
1. Minutes and actions from the 2015 Annual General Meeting in Montpellier  
2. Board members – introduction, including new board members 
3. Election of office bearers on the Board: Treasurer, Secretary, Electoral Officer – Voting 

item 
4. Activities of the Board 

a. Strategic planning and workplanning  
b. Contribution to Board of Governors - Affiliation  
c. Conferences (Vanessa) - SCBO 2018, ICCB 2017 
d. Communications (Bec Weeks) 
e. Policy (internal and external) and submissions (Megan Evans) 

5. Amendment of Constitution (amended constitution to be available for downloading) 
(Voting item)  
a. Establishment of a past president position, consistent with SCB global Board of 

Governors 
b. Addition of clause to establish a Board contract and identify a process for removal of 

Board member of breach of contract 
c. Alteration to improve application for Registered Environmental Organisation for tax 

exemption status in the future 
6. Financial statement (2015-2016) – Vanessa Adams 
7. Further development as an independent organisation 

a. Registered Environmental Organisation, Charity, Tax Office registration 
8. Global perspective – James Watson (President) 
9. Land clearing statement – presented by Martine Maron 
10. Discussion about future initiatives with drinks 
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SCB Oceania Brisbane 2016 - Day 3 July 8, 2016 Overview 
 

 8:45 – 9:30 AM Plenary, Kerrie Wilson 

 
P6 P7 P8 P9 

SYMPOSIA  
9:30 – 11:00 AM 

Advances in 
invasive predator 
management for 
threatened species 
conservation  

Conservation 
Oceania Style: 
Highlighting 
Oceania’s unique 
approaches to 
conservation 
biology and on 
ground outcomes 

PADDD (protected-
area downsizing, 
downgrading, and 
degazettement) in 
Australia: PADDD 
decisions on land and 
in the sea and their 
implications for 
policy, practice, and 
nature conservation 

Land-based threats 
to coastal 
ecosystems - part 1 

11:00-11:30 AM Morning Tea - Foyer 

 
P6 P7 P8 P9 

OPEN 
SESSIONS 
11:30AM–1:00 
PM 

Ecosystem/ 
conservation area 
management 

Integrative/ 
interdisciplinary 
approaches to 
conservation: 
Community, 
Policy, Managers, 
Scientists Interface 

Indigenous knowledge 
and conservation/ 
community driven 

Land-based threats 
to coastal 
ecosystems - part 2 

1:00-2:30 PM Lunch served in Foyer 

 
P6 P7 P8 P9 

SPEED 
SESSIONS  
2:30 - 4:00 PM 

 Integrative/ 
interdisciplinary 
approaches to 
conservation: 
social, economic, 
ecology science 
interface 

Population dynamics/ 
landscape ecology 

Spatial ecology and 
conservation 

4:00 – 5:30 PM Award Ceremony and Closing, Auditorium 
6:30 – 9:30PM Conference Dinner, Boulevard Room and Northern Terrace 
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Plenary, Plaza Auditorium: July 8, 2016 8:45 AM 

Plenary, Kerrie Wilson 8:45 AM 
Kerrie Wilson, University of Queensland 
 
Righting the wrongs of trickle-down interdisciplinarity 
Kerrie Wilson, University of Queensland 
 
Interdisciplinary research offers the promise of conceptual and practical advances arising 
from a synergy of different perspectives and knowledge from two or more disciplines. 
Interdisciplinarity is increasingly sought by academic institutions and funding agencies and 
has many forms. As conservation biologists, we are close to the epicentre of opportunities for 
interdisciplinarity, and the benefits abound. However, undertaking cutting-edge, 
interdisciplinary research is not simply a matter of including different disciplines in research 
projects and ‘letting it happen’. While interdisciplinary research is at the core of solving the 
world’s complex problems, our publishers, funders and universities have presented some 
obstacles. In this talk I will describe some of the most prominent structural constraints. But I 
will also ask whether the challenges associated with interdisciplinary research have more to 
do with fuzzy things related to collaboration. A successful interdisciplinary project requires a 
commitment to professional relationships, the implication of which is often underestimated. I 
will demonstrate that the real solutions to achieving interdisciplinarity could lie in research 
on communication, power, trust, and risk management. 

Land Clearing Statement Resolution, Richard Kingsford 9:25 AM 
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Symposiums, July 8 2016 9:30 – 11:00 AM 

Advances in invasive predator management for threatened species 
conservation, P6 
 
Organisers: Tim Doherty, Deakin University and Al Glen, Landcare Research, NZ 
Invasive predators are one of the most pervasive drivers of bird, mammal and reptile 
extinctions globally. Reducing their impacts is a primary conservation goal worldwide, 
particular in Oceania. Many species in the Pacific, Australia and New Zealand are on the 
verge of extinction due to predation, disease and competition from introduced rodents, cats, 
foxes, mustelids and possums. Lethal control of the predators (e.g. baiting, trapping, 
shooting) is the most commonly used management approach, but this has often resulted in 
ecological surprises and undesirable outcomes (e.g. trophic cascades). Also, emerging 
evidence shows that the problem is further complicated by interaction between invasive 
predators and other ecological disturbances, such as fire, grazing and top-predator declines. 
This suggests an urgent need to refine our understanding of invasive predator management, 
such as when and where to use lethal control, and to consider alternative means of reducing 
the impact of invasive predators on threatened species. This notion is central to the congress’ 
theme of ‘Science meets Action, Water meets Land’ because it is increasingly recognized that 
evidence-based approaches are necessary if threatened species are to be saved from invasive 
predator impacts. Rather than focusing solely on the well-established impacts of predators, 
this symposium will concentrate on solutions. The symposium will bring together research 
scientists and frontline conservation practitioners who are using innovative tools, techniques 
and approaches in the field of predator management. This includes technological advances, 
along with novel modelling approaches and insights from behavioural ecology. 
 
9:30 AM: A stalled trophic cascade: the peculiar case of Marion island mice 
John Parkes 
Presenting author: John Parkes, Kurahaupo Consulting 
 
Mice have been on 29 000-ha Marion Island for over 200 years. Cats were introduced in 1949 
but had little impact on mouse densities and were eradicated in 1992.  Burrowing seabird 
numbers did not recover as much as expected towards the densities found on nearby cat and 
mouse-free Prince Edward Island. Since 1992, the biomass of invertebrates, the primary prey 
of mice, has collapsed by 90% but the density of mice has remained high or even increased at 
up to 200/ha. How have mice done this in a bottom-up predator-prey system? First they have 
broadened their diet from the favoured moths to weevils and perhaps introduced earthworms 
and seeds. Second the climate is warming so the mice may require less food to maintain 
themselves. Third, recent evidence show mice are preying on surface-nesting albatross chicks 
and so might have always preyed on burrowing seabird chicks explaining their lack of 
recovery.  This reinforces the need to eradicate the Marion island mice to protect endemic 
invertebrates and seabirds. 
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9:40 AM: Optimal monitoring methods for feral cats in a pastoral landscape 
Margaret Nichols 
Presenting author: Margaret Nichols, Lincoln University 
 
Feral cats are live trapped in much of New Zealand; however, many programmes rely on a 
catch per unit measures to gauge operational success. An accurate and affordable method to 
measure cat abundance using camera traps is therefore necessary. Our research objectives 
were to: 1) determine optimal orientation (horizontally or vertically) of cameras to 'capture' 
cats; and 2) to compare two statistical methods (SPA and occupancy modelling) for assessing 
feral cat abundance using cameras. The SPA model is a recent Bayesian mark-recapture 
model that does not require all individuals to be identified. Both models were compared to 
the Caughley index-manipulation-index method. Horizontal-set cameras set 7 cm above 
ground captured more images of cats than vertically-set cameras aimed from a height of 1.5 
m. While the SPA model gave accurate abundance estimates they had low precision. SPA 
models are useful for estimating cat abundance, however requires a high density r of cameras.  
Using the same number of cameras, occupancy modelling can measure the success of 
predator control over a large area, but doesn't accurately estimate abundance. 
 
9:50 AM: Reducing the Impacts of Invasive Predators on Naïve Native Prey 
Chris R. Dickman 
Presenting author: Chris Dickman, University of Sydney 
 
Native prey species often respond naïvely to novel invasive predators and can be reduced to 
low numbers where these predators occur. In Australia some prey species such as forest-
dwelling antechinuses, bush rats, brushtail and ringtail possums seem to have lost their 
naïveté to invasive red foxes and feral cats, but many other species, especially those in open 
habitats, remain naïve and at great risk to these predators. Three broad management options 
are available: (i) prevent contact between predators and prey (e.g. fences), (ii) reduce predator 
numbers or activity (e.g. culling, poison baiting), or (iii) increase the probability of prey 
escape. Option (i) maximises prey security but precludes selection against naïveté, while 
option (ii) is currently easier to achieve for the red fox than the feral cat; impacts of feral cats 
may increase if fox activity is reduced. Here I focus on option (iii) and explore how 
increasing the complexity of habitat in open areas may allow natural selection for less-naïve 
prey and increase protection from both fox and cat-predation. I will review case-study 
examples and present new findings from current research in central Australia to show that 
prey respond positively to artificial refuge structures and experience reduced predator-impact 
where these structures are used. 
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10:00 AM: Rogue predators and Naïve prey: a deadly combination in threatened 
species reintroduction programs 
Katherine Moseby, John Read, David Peacock, Rebecca West, Mike Letnic,  Dan Blumstein 
Presenting author: Katherine Moseby, University of New South Wales 
 
Reintroductions of threatened mammal species outside of fenced reserves or islands often fail 
due to predation by introduced predators such as cats and foxes.  Many reintroduction 
programs attempt to reduce this risk by conducting broadscale feral animal control prior to 
and after reintroduction. However, we conducted a review of reintroduction programs and 
found even low densities of predators appeared to cause reintroduction failure due to 
significant differences in the hunting behavior of individual predators.  A reintroduction of 
western quolls in South Australia was used to test the rogue predator hypothesis using DNA 
genotyping and results suggest that predator profiling should be used to identify and target 
predators in threatened species conservation programs. Reducing the impacts of exotic 
predators also requires addressing prey naivety, the result of a lack of co-evolution between 
native prey and introduced predators. We outline results of an in situ predation experiment 
where native threatened prey were exposed to controlled low densities of exotic predators in 
an attempt to accelerate natural selection and learning. 
 
10:10 AM: Promising candidates for the next generation of rodent eradication tools 
Karl Campbell 
Presenting author: Karl Campbell, Island Conservation, Galapagos Islands, Ecuador 
 
Invasive rodents significantly impact agriculture, livelihoods and biodiversity around the 
world. Current rodent eradication methods rely on toxicants, which have a suite of 
disadvantages, especially in areas with pets, livestock and people. In many places, eradication 
is not considered feasible. To overcome these issues, transformational innovative approaches 
are underway to develop the next generation of rodent eradication tools. Genomic approaches 
appear the most promising. Recent advances in gene editing tools, such as CRISPR make 
developing genetic tools highly feasible. Coupling deleterious gene constructs with gene 
drives to ensure inheritance of up to 100% are especially promising. These tools or others like 
them are pre-requisites for making proposals like 'Predator-Free New Zealand' a reality in the 
next decades. 
 
10:20 AM: New toxin delivery systems for small mammal pests 
Elaine Murphy, Tim Sjoberg, Tom Agnew, James Ross, Charles Eason, Duncan MacMorran, 
Paul Aylett 
Presenting author: Elaine Murphy, Department of Conservation, New Zealand 
 
Introduced rats continue to have a major impact on biodiversity around the world, and 
improved control techniques are required to avoid further extinctions. We are trialing re-
setting toxin-delivery systems (Spitfires) targeting a range of predators, including rats. The 
Spitfire works by firing a paste containing a toxin on to the belly of rats as they pass through 
a tunnel. The device then resets.  When the rats groom the paste from their fur, they ingest the 
toxin. Each Spitfire is capable of approximately 100 doses and is fitted with a counter and a 
delay mechanism. Sodium fluoroacetate (1080), zinc phosphide and brodifacoum have been 
successfully pen trialed in Spitfires on both wild Norway rats (Rattus norvegicus) and black 
rats (R. rattus).  A 4-week field trial was undertaken in summer using 35 Spitfires containing 
1080, spaced on a 100-m grid covering 24 ha. Rat tracking rates in the non-treatment area 
were 55% before the trial and 80% after. In the treatment area, they were 33% before and 7% 
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after. Gas leakage was a problem in a number of the Spitfires, causing them to malfunction 
and this fault is currently being rectified. 
 
10:30 AM: Fire with fire: using livestock guardian dogs to protect threatened species 
Chris Johnson, Linda van Bommel, Michael Magrath 
Presenting author: Chris Johnson, University of Tasmania 
 
Invasive mammalian predators continue to threaten wildlife in Australia and elsewhere. 
Attempts to use lethal control to eliminate or reduce the threats posed by invasive predators 
are often ineffective. Alternatives to lethal control, such as exclusion fencing, are often 
expensive and difficult to sustain, as well as being impractical except over small areas. A 
possible alternative that has been little explored to date is deployment of livestock guardian 
dogs. These dogs are used to protect livestock against attack by wild predators, and their 
effectiveness in this is well established. Guardian dogs protect livestock by influencing the 
behaviour and distribution of wild predators. Is it possible that these effects could be 
harnessed to reduce impacts of predators on threatened species? In this talk we review the 
background to this question, and describe a field trial that is testing whether guardian dogs 
can increase the success of reintroduction of a threatened bandicoot in Victoria. 
 
10:40 AM: Can dynamic baiting improve conservation outcomes across highly 
stochastic environmental cycles? 
Jeremy Ringma, Trent Skorda, Gwen Iacona, Hugh Possingham, Mike Bode 
Presenting author: Jeremy Ringma, School of Biological Sciences, the University of 
Queensland 
 
Given limited resources, conservation managers seek to achieve cost effective outcomes from 
their actions. In cyclic ecosystems, stochastic elements reduce the predictability of 
management action outcomes, but if action is allocated dynamically throughout a systems 
cycle, can outcomes be improved? Using Lotka-Volterra models, we simulated populations 
of an invasive predator (Fox, Vulpes vulpes), an invasive prey (Rabbit, Oryctolagus 
cuniculus), and a threatened prey species (Bilby, Macrotis lagotis) under El Nino like rainfall 
cycles in semi-arid Australia. We investigated if dynamic allocation of baiting across the 
cycle might improve conservation outcomes for the threatened species. Cost effective 
management is achieved through continuous, low intensity baiting, with high intensity baiting 
affording little additional benefit. Simulated annealing identified a tendancy to increase 
baiting intensity immediately after rainfall events and reduce intensity towards the end of 
extended dry periods, however, this schedule did not result in significant improvements for 
the threatened species. One cost effective schedule is to commence baiting upon the onset of 
high rainfall, continuing at low intensity into dry periods, and ceasing when both foxes and 
bilbies are at naturally low density. Our research highlights that while ecological insight may 
have perchievable benefits, in highly stochastic systems, the value of such insight is limited 
in terms of our capacity to manage. 
 
10:50 – 11:00 AM: Discussion  
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Conservation Oceania Style: Highlighting Oceania’s unique approaches to 
conservation biology and on ground outcomes, P7 
 
Organiser: Rebecca Spindler, Taronga Conservation Society Australia 
Oceania is a diverse region encompassing Australia, Melanesia, Micronesia, New Zealand, 
and Polynesia, and it contains six of the world’s 39 hotspots of diversity. This biodiversity in 
combination with a poor record for extinctions and widespread threats makes the region a 
priority for immediate and sustained conservation action. In this session we take a look at a 
diverse range of conservation solutions in Oceania, capturing the breadth of nations, methods 
and environments in the region. The theme is organized by the major threats faced in the 
region: habitat loss, over exploitation and invasive species. These threats have been assessed 
as the largest threats for the region. Talks in this session will present work undertaken across 
the region, discussing successes, challenges and failures faced by conservation professionals 
in the region and lessons learned that can be applied to better conservation planning across 
regions. 
 
9:30 AM: Deforestation in Australia: drivers, trends and policy responses 
Megan Evans 
Presenting author: Megan Evans, Australian National University 
 
Australia's terrestrial environment has been dramatically and irreversibly modified since 
European settlement. Deforestation - the clearing and modification of native vegetation for 
agricultural, urban and industrial development - remains a significant threat to Australia's 
biodiversity.  Substantial policy reform over the last 40 years has delivered a range of 
instruments aimed to control deforestation across all Australian states and territories. Despite 
these policy efforts - as well as strong governance and high institutional capacity - 
deforestation rates in Australia were nonetheless globally significant at the turn of this 
century.  Legislation introduced in Queensland and New South Wales during the mid-2000's 
were at the time seen to have effectively ended broad-scale clearing; however, recent policy 
changes have raised concerns Australia may again become a global hotspot for deforestation.  
Here, I describe the deforestation trends, drivers and policy responses in Australia over the 
last four decades. Using satellite imagery of forest cover and deforestation events across 
Australia between 1972 and 2011, I provide the latest statistics on deforestation rates at a fine 
scale. I discuss trends in deforestation with reference to the institutional, macroeconomic and 
environmental conditions which are associated with human-induced forest loss in Australia. I 
then provide an up-to-date critique of native vegetation policies across Australia, including 
recent legislative amendments and reviews. Finally, I comment on future prospects for 
curbing deforestation in Australia, including the role of incentive-based policies such as 
carbon farming, private land conservation and biodiversity offsets. 
 
 
  



187 
 

9:40 AM: Australia's wetlands - learning from the past to manage for the future 
Gilad Bino, Kingsford, R.T., Brandis, K. 
Presenting author: Gilad Bino, Centre for Ecosystem Science, School of Biological Earth and 
Environmental Sciences, UNSW Australia 
 
Management and policy for wetlands requires knowledge of the distribution, type and extent 
of wetlands. Mapped natural Australian wetlands cover an estimated 33,266,245 ha (4.4%) of 
Australia, with more than half (55%) palustrine, followed by lakes (31%), estuarine systems 
(10%), and rivers and creeks (5%). The Lake Eyre (1.1%), Murray-Darling (0.73%), and 
Tanami-Timor Sea Coast (0.71%) drainage divisions have the largest areas of wetlands, also 
reflected in the distribution of wetlands among states and territories. Some states are well 
advanced (e.g. Queensland) while others lack comprehensive data on distribution. 
Representation of Ramsar sites and wetlands in protected areas was generally biased towards 
the southern parts of the continent, with poor representation of palustrine wetlands. Overall 
representation of mapped wetlands was good for lacustrine (40.6%) and estuarine (34.4%), 
fair for riverine (16.8%), but inadequate for palustrine (10.8%). Within drainage divisions, 
representation varied considerably with shortfalls from the Aichi target of 17%. Agriculture, 
urbanisation, pollution and invasive species have degraded or destroyed wetlands, 
particularly in the developed southeast, southwest and northeast of the continent. Water 
resource developments, primarily the building of dams, diversion of water and development 
of floodplains are the most serious threat to Australian wetlands, with all threats exacerbated 
by climate change impacts of rising sea levels and higher temperatures. Mitigation of 
increasing development (e.g. northern Australia) will be critical for conservation, along with 
increased representativeness in protected areas and restoration, particularly with 
environmental flows. 
 
9:50 AM: The Demise of New Zealand's Freshwater Flora and Fauna: a Forgotten 
Treasure 
E. Weeks, R.G. Death, K. Foote, Rosalyn Anderson-Lederer, M.K. Joy, P. Boyce 
Presenting author: Rosalynn Anderson-Lederer, Ministry for the Environment - NZ 
 
New Zealand's freshwater ecosystems support a diverse and unique array of endemic flora 
and fauna. However, the conservation of our freshwater biodiversity is often overlooked in 
comparison to our terrestrial and marine environments, and is under increasing threat from 
agricultural intensification, urbanisation, climate change, invasive species, and water 
abstraction. In fact New Zealand has some of the highest levels of threatened freshwater 
species in the world. These threatened species are often discounted in water policy and 
management hat is predominantly focused on balancing water quality and economic 
development rather than biodiversity. We identify six clear needs to redress the balance of 
protecting New Zealand's freshwater biodiversity: 
1. Change legislation to adequately protect native and endemic fish species and invertebrates, 
including those harvested commercially and recreationally; 
2. Protect habitat critical to the survival of New Zealand's freshwater species; 
3. Include river habitat to protect ecosystem health in the National Objectives Framework for 
the National Policy Statement on freshwater; 
4. Establish monitoring and recovery plans for New Zealand's threatened freshwater 
invertebrate fauna;  
5. Develop policy and best management practices for freshwater catchments in addition to 
lakes and rivers to also include wetlands, estuaries, and groundwater ecosystems and; 
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6. Establish, improve, and maintain appropriately wide riparian zones that connect across 
entire water catchments.  
 
10:00 AM: Involving communities in coastal management: managing mangrove 
expansion in New Zealand 
Carolyn J. Lundquist, Kathryn K. Davies, Rebecca V. Gladstone-Gallagher, Lisa McCartain, 
Bronwen Turner 
Presenting author: Carolyn Lundquist, NIWA and University of Auckland 
 
Resolving the complex challenges associated with coastal conservation demands the 
application of a range of novel methods and methodologies, including citizen science. Here 
we present results from a partnership between scientists and a local community group (the 
Manukau Harbour Restoration Society) to generate natural history information to inform 
coastal management strategies in an urban harbour in New Zealand. Community groups were 
strongly invested in the project, having observed long-term changes in harbour health 
including expansion of mangrove forests associated with the deposition of fine sediments 
from terrestrial sources, and perceiving that their values were poorly represented by 
management actions. We co-designed an experiment to determine rates of expansion at two 
sites in the harbour, measuring mangrove seedling colonisation, growth, and survival rates 
over 2 years. The natural history information collected from monthly surveys provided 
evidence of rapid colonisation and growth rates that support community observations of rapid 
expansion of mangroves within this region, and differed from expected biological attributes. 
The experimental design also tested strategies for seedling management which have been 
used to inform cost-effective management strategies for coastal management by community 
groups. 
 
10:10 AM: Empowering citizens to effect change - a case study of zoo based Community 
Conservation 
Emily Dunstan, Belinda Fairbrother and Monique Van Sluys 
Presenting author: Belinda Fairbrother, Taronga Conservation Society Australia 
 
Zoos are in a unique position to address biodiversity loss by working to inspire and influence 
their visitors to change their behaviour and secure a future for wildlife. With the imperative to 
act so urgent, the definition of wildlife conservation is expanding to include humans as 
central to solutions. Based on social science and behaviour change theories, zoos can 
implement strategic campaigns to influence people to live more consciously and to ensure 
their everyday choices reduce the threats to biodiversity and promote healthy ecosystems. 
Here, we outline three behaviour change theories and their use to underpin community 
conservation campaigns in zoos.  We critically analyse the Don't Palm Us Off campaign on 
palm oil throughout Australasia to illustrate both elements of success and areas for 
development. The analysis showed key learnings on how zoos can provide transformational 
wildlife-based experiences for people during their visit that built connections and 
understanding, ultimately leading to measurable action. We conclude that zoos are able to 
play a unique role in behaviour change, and have the potential to influence social, market and 
legislative change  in order to achieve positive conservation outcomes. 
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10:20 AM: The context and potential sustainability of traditional terrestrial periodic 
'tambu' areas: insights from Manus Island, Papua New Guinea. 
Whitmore N, John Lamaris, Takendu W, Charles D, Chuwek T, Mohe B , Kenau L, Pe-eu S. 
Presenting author: John Lamaris, Wildlife Conservation Society (Papua New Guinea) 
 
Over the last two decades there has been greater recognition of the pre-existing tools present 
within indigenous communities for natural resource management. Periodic tambu areas are an 
indigenous resource management tool found across Papua New Guinea. On Manus Island 
terrestrial periodic tambu areas are characterised by a cycle of resource closure followed by 
instantaneous harvest. We investigated the differing application of the approach by three 
different clans who are using the technique to restock areas with the Admiralty cuscus 
(Spilocuscus kraemeri), an arboreal possum-like marsupial. Our experiences suggest that 
understanding the cultural aspects of the system without influencing them may not be 
particularly realistic. Using a population projection matrix approach based on information 
derived from closely related surrogate species we generated hypothetical population 
trajectories to examine the plausibility of population recovery over differing time intervals. 
These trajectories suggests that the periodic closures that the clans abide by match recovery 
intervals at low- medium harvest rates (10? 30%) but not at high harvest rates (50%). From 
this we infer that periodic tambu areas maybe a plausible mechanism for sustainable resource 
use at low-medium levels. Given the past difficulties of imposing exogenous conservation 
systems in Papua New Guinea we advocate more exploration of endogenous management 
systems such as periodic tambu areas. 
 
10:30 AM: Systematic conservation planning within a Fijian customary governance 
context 
Hans Wendt, Rebecca Weeks, James Comley, William Aalbersberg 
Presenting author: Hans Wendt, IUCN Oceania 
 
Although conservation planning research has influenced conservation actions on the ground 
in the last two decades, successful implementation of the designs in regions where customary 
marine tenure exists is yet to be acknowledged. In such regions, community local knowledge 
and integrated understanding of socioeconomic realities may offer the best spatially explicit 
information in the analysis since needed socioeconomic data are not available at scales 
relevant to conservation planning. Here we describe the process undertaken to assess whether 
systematic conservation planning tools can be effectively applied and useful in in a 
customary governance context using a case study from Fiji. Through a participatory approach 
and with the aim of meeting local-scale conservation and fisheries needs, a spatial 
conservation planning tool, Marxan with zones was used by local communities to redesign a 
collection of locally-designed MPAs to achieve Province level objectives. At the local scale, 
the real value of such tools has been in the process of identifying and conceptualizing 
management issues, working with communities to collate data through participatory 
techniques and engage in communities in management decision making. The output and use 
of the tool has been of secondary value. The outcome was invaluable for developing MPA 
network design approaches that combine traditional knowledge with ecological features in a 
manner appropriate to a Melanesian context. 
 
10:40 – 11:00 AM: Discussion  
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PADDD (protected-area downsizing, downgrading, and degazettement) in 
Australia: PADDD decisions on land and in the sea and their implications 
for policy, practice, and nature conservation, P8 
 
Organiser: Bob Pressey, James Cook University 
Australia’s protected areas play an important role in the persistence of the continent’s 
biodiversity. Despite this importance, decisions by Australia’s Federal, state, and territory 
governments over the last 10-15 years have progressively weakened terrestrial and marine 
protected areas. Evidence for this weakening includes diminishing management budgets, 
opening of parks to commercial and extractive interests, and altering boundaries to allow 
extraction of natural resources. All such decisions pose risks to biodiversity that have not 
been assessed explicitly by governments. Meanwhile, the review of Commonwealth marine 
parks has been underway since July 2014 and will report “as soon as possible”. This 
symposium brings together national experts to present the first comprehensive record of 
PADDD events in Australia, to discuss the risks for biodiversity, and to describe the need for 
more progressive practice and policy for protected areas. 
 
9:30 AM: Weakening of protected areas in Australia: downsizing, degazettement, and 
the multiple aspects of downgrading 
Bob Pressey, Stephanie Trotter 
Presenting author: Bob Pressey, ARC Centre of Excellence for Coral Reef Studies, James 
Cook University 
 
Australia's protected areas are extensive on land and in the sea, but extent hides weaknesses. 
Established protected areas fail to meet qualitative goals and quantitative objectives related to 
comprehensiveness, adequacy, and representativeness. More importantly, they are strongly 
biased towards parts of the land and sea least suitable for extractive activities and, therefore, 
least in need of protection. Overlaid on these limitations has been a progressive weakening of 
established protected areas by downsizing, degazettement, and downgrading. Downgrading 
has multiple aspects, some of them not obvious. Aspects of deliberate downgrading include 
reductions and reallocations of management resources, changes to regulated activities to 
allow uses such as grazing and hunting, commercial developments within reserves, and 
internal changes by agencies to regulations regarding protection of biodiversity. Contextual 
changes, including the spread of intensive land uses and climate warming, are also reducing 
the value of protected areas for biodiversity conservation. We review information on 
weakening of Australia's protected areas, focusing particularly on the last 15 years, explore 
the implications for the country's biodiversity, and recommend actions by scientists, 
managers, and policy-makers that will slow and reverse the process of weakening. 
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9:40 AM: Limitations of protected areas for Australian tropical rainforests 
Stephen Turton 
Presenting author: Stephen Turton, James Cook University 
 
The Wet Tropics of Queensland World Heritage Area (WTQHA) has recently been 
recognized globally as the 2nd most irreplaceable natural world heritage area and the 6th 
most irreplaceable protected area. Despite its high level of protection and international 
prominence as a successfully managed 'multi-tenured' world heritage property, the WTQWH 
faces an uncertain future. I shall briefly describe the multi-functional transition of this 
tropical forest landscape from European contact through to the present day, followed by a 
discussion of threats to its ongoing status as a world heritage area, including - among others: 
insecure (ad hoc) funding for management from state and federal governments, politicized 
views on how to manage the protected area, invasive species and the looming effects of 
climate change on biodiversity and ecosystem function. There are also numerous activities 
occurring within adjacent land use areas that are directly and indirectly affecting the 
WTQWHA, giving rise to its status as a highly contested landscape. These threats include 
urbanization due to population growth, demands for infrastructure development (roads and 
water impoundment), and tourism and agricultural expansion. I shall conclude by presenting 
a range of adaptation pathways and management opportunities for sustainable use of this 
globally recognized tropical forest landscape. 
 
9:50 AM: Compromised management of protected areas challenges the conservation of 
Australia's terrestrial biodiversity 
Euan G. Ritchie 
Presenting author: Euan Ritchie, Centre for Integrative Ecology, School of Life and 
Environmental Sciences, Deakin University, Melbourne Burwood Campus, 221 Burwood 
Highway, Burwood, VIC 3125 
 
Environmental change caused by humans is driving alarming rates of biodiversity loss 
globally. Protected areas have therefore never been more important in helping to stem this 
tide of extinction, by setting aside areas of habitat that species depend upon for their survival. 
In Australia, a region that has already suffered considerable contemporary biodiversity loss, 
there has been a recent widespread and substantial change in policy, legislation and 
management of protected areas, paving the way for their exploitative use (e.g. hunting, 
livestock grazing, logging and mining). This places Australia's unique and largely endemic 
biodiversity at increased risk of sustaining further losses. With reference to high-profile case 
studies, I will discuss the ecological, conservation and management significance of these 
recent changes in government policy regarding protected areas and nature conservation. The 
situation in Australia provides salient lessons for conservation globally. Namely: (1) 
biodiversity protection can quickly erode with changing governments; (2) long-term 
conservation goals may be undermined by desires for short-term economic gains, even in 
wealthy nations; (3) protected areas may require refined and layered forms of protection to 
guard against (1) and (2); and (4), conservation biologists must be more proactive in 
promoting evidence-based protection and management of biodiversity. 
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10:00 AM: Needing more, getting less: inadequacy in conservation planning and 
management 
John Woinarski 
Presenting author: John Woinarski, Threatened Species Recovery Hub of the National 
Environmental Science Programme, Charles Darwin University 
 
Systematic conservation planning has a venerable history in Australia. It has generated an 
enduring policy commitment to a comprehensive, adequate and representative ('CAR') 
conservation reserve system. The implementation of a CAR approach has substantially 
redressed historic bases in the reserve estate to lands largely unwanted by other users. The 
relative comprehensiveness of Australia's reserve system is now the primary foundation for 
the conservation of our extraordinary biodiversity. However, planning and policy has made 
little progress towards resolving 'adequacy' (how much reserved area is needed for long-term 
conservation security). Largely by default, the application of the 'adequacy' criterion has been 
linked to international targets (variably 10-18%), accepted by governments as a reasonable 
tithe for conservation. There is no biological basis for these targets: they are too low. Such 
inadequacy is likely to (i) render many species unrepresented in the reserve system, (ii) cater 
very poorly for highly dispersive species (a necessary and characteristc ecological trait for 
many Australian animal species), and (iii) give little hope for the long-term viability for most 
species. Researchers need to provide better operational guidelines for adequacy, avoid 
treating as 'over-represented' environments whose reservation levels are greater than the 
current meagre targets, and make the case better for an ecological basis for reservation and 
substantially higher target levels. 
 
10:10 AM: Protected-areas we thought we had 
Martin F J Taylor 
Presenting author: Martin Taylor, WWF Australia 
 
Formal PADDD is the tip of the iceberg of a larger protected area policy downgrading in 
Australia.  In several jurisdictions,  processes like transfer of state land into protected areas 
have been stalled. Funding for acquisition, covenanting and management has been reduced or 
in some cases axed. These changes are reviewed and the ultimate drivers of these changes 
identified and discussed. 
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10:20 AM: Dissecting arguments for and against downgrading nearshore marine 
sanctuaries 
Brendan Kelaher, Will F. Figueira 
Presenting author: Brendan Kelaher, Southern Cross University 
 
Marine parks in NSW, Australia have come under considerable scrutiny over the past ten 
years. In 2011 a process was initiated by the NSW government to review the science 
underpinning the designation of NSW marine parks, which included a moratorium on the 
creation of new parks and resulted in the removal shore based line fishing regulations from 
20 coastal no-take sites located within five marine parks. The key arguments justifying the 
actions taken were that 1) fishing (especially in soft sediment habitats) was not a threat to 
biodiversity in NSW, 2) pollution is a much greater threat and is not addressed by spatial 
closures and 3) the implementation of parks was rushed and did not properly consider 
socioeconomic and cultural issues. We review the series of events leading to this situation 
and evaluate these key arguments within the NSW context, attempting to clearly identify the 
degree to which each can be supported by evidence. The issues identified in NSW are 
becoming more common in protected-area downsizing, downgrading, and degazettement 
(PADDD). The critical evaluation of these key arguments provided here can therefore serve 
to inform future PADDD situations. 
 
10:30 AM: Permanence and security of private protected areas in Australia 
James Fitzsimons 
Presenting author: James Fitzsimons, The Nature Conservancy 
 
Private protected areas are gaining increased attention globally due to the significant natural 
values they protect and their growing number. In Australia, private protected areas take two 
major forms: 1) in-perpetuity conservation covenants signed through provisions under 
different legislation at the state level, and 2) land purchased by land trusts as part of the 
National Reserve System Program. Legislation, and thus relative security, of conservation 
covenants varies between the states but only a very small number of multi-party covenants 
have been removed from title to date. Data on covenant breaches is limited and not 
consistently recorded between covenant programs. Despite being purchased explicitly for 
conservation and partly with funding from the Australian taxpayer, many private land trust 
reserves, do not have formal legal protection through a conservation covenant, often due the 
underlying pastoral leasehold tenure on which they occur. Even where they do have a 
covenant, almost none can prevent exploration or mining, and in some cases mining has 
legally commenced but against the wishes of the landholder. More comprehensive policies 
and legislation are required to ensure that private protected areas, and the natural values they 
contain, continue to be secure in the long-term. 
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10:40 AM: Resourcing and adaptive management constraints of Australian Indigenous 
Protected Areas (IPAs) 
Emilie Ens, Alana Grech 
Presenting author: Emilie Ens, Department of Environmental Sciences, Macquarie University 
 
Indigenous Protected Areas (IPAs) are a class of protected areas on Indigenous-held land or 
sea where Indigenous communities have entered into a voluntary agreement with the 
Australian Government. The goal of the IPA program is to deliver 'cost-effective 
environmental, cultural, social, health and wellbeing and economic benefits to Indigenous 
communities' and to expand the area covered by the National Reserve System (NRS). At 
present, there are 72 IPAs covering 64,629,395 hectares of land and contributing to 43.6% of 
the total extent of Australia's NRS. Funding for IPAs via the Natural Heritage Trust has 
increased from $350K/PA in 1997 to ~$14.6 million/PA in 2016. Despite their significant 
contribution to the NRS, annual funding to IPAs per hectare is almost half of the national 
average. Inequity in funding inhibits the capacity of IPAs to meet expectations and operate in 
line with other Protected Areas. Management of IPAs is largely benchmarked according to 
IUCN Category V or VI. Category V allows for traditional Indigenous use including 
sustainable grazing, forestry and settlements and Category VI allows for the sustainable use 
of natural resources. According to the IUCN, scientific monitoring should be a priority for 
Category VI protected areas, although this has not been commonplace in IPAs. We argue that 
more culturally meaningful scientific monitoring programs in IPAs would benefit adaptive 
management, impact evaluation and Australia's biodiversity conservation agenda. The lack of 
consistency and assurance in funding for IPAs and the failure to facilitate unique biocultural 
monitoring threatens the potential biodiversity benefit of IPAs, the status of the NRS, and the 
cultural, social, economic, health and wellbeing of Indigenous communities. 
 
10:50 – 11:00 AM: Discussion  
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Land-based threats to coastal ecosystems - part 1, P9 
 
Organisers: Simone Birrer, University of New South Wales and Emma Johnston, University 
of New South Wales 
Coast represent the interface between terrestrial and aquatic realms, and are among the most 
diverse and productive ecosystems. However, increasing industrialization and urbanization of 
the coastal zone has resulted in substantial impacts on biodiversity and ecosystem function. 
Agricultural and industrial activities on land cause substantial threats to adjacent waters, but 
this connectivity between systems may not be recognized in research or management 
practices, which tend to be separated by the land-sea divide. Future conservation of coastal 
biodiversity will require research and management practices that integrate land-based threat 
monitoring and controls with impact mitigation and remediation in aquatic ecosystems. 
Advances in technologies that cross system boundaries and provide sensitive and early 
warning measures of human impacts on coastal biodiversity and ecosystem functions, such as 
molecular and remote sensing techniques and stable isotope monitoring, have the potential to 
revolutionize this process. This symposium will bring together researchers and managers 
representing both terrestrial and aquatic systems to discuss current and emerging threats to 
coastal ecosystems and the possibilities for using novel techniques to inform future 
conservation strategies. 
 
9:30 AM: Assessing the impacts of land-based discharges on ecosystem structure and 
function of urban waterways. 
Katherine Dafforn, Peter Steinberg, Stuart L. Simpson, Jaimie Potts, Peter Scanes, Simone C. 
Birrer, Michael Sutherland, Vivian X.Y. Sim, Tim Lachnit, Sanjay Swarup, Staffan 
Kjelleberg, Martina Doblin, Gavin Birch, Paul Gribben, Peter Freewater, Emma L. J 
Presenting author: Katherine Dafforn, University of New South Wales 
 
Estuaries are diverse and productive ecosystems that are subject to high levels of disturbance.  
They are exposed to multiple stressors such as legacy contaminants in sediments and ongoing 
inputs of nutrients and metals via stormwater. We surveyed sediment communities at four 
locations with large stormwater drains in Sydney Harbour, Australia.  Locations were either 
poorly-flushed embayments or were well-flushed open channels.  Sediment was collected 
monthly during base rainfall (<5mm/day) for 6 months from 3 sites within each location at 
increasing distance from the stormwater drain (0, 200 and 1000 m). We also collected 
sediments after 2 large rain events (>150mm in 24h). Next-generation sequencing was used 
to characterize the microbial community and sediment was subsampled for metals, total 
organic carbon, total nitrogen and phosphate. Sediment cores were also collected to measure 
biogeochemical processes including primary productivity, community respiration and 
nutrient cycling.  We observed major shifts in the microbial community related to exposure to 
legacy contaminants and new stormwater contaminant inputs.  We also found trends of 
decreasing community respiration rates away from storm drains and lowest rates of primary 
production during base rainfall. The results have implications for future management of 
stormwater in estuaries and increase our understanding of how to conserve crucial sediment 
community diversity and function. 
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9:40 AM: Thresholds, surprises and the conservation of marine coastal ecosystems 
Simon Thrush, Nick Lewis, Richard Le Heron, Karen Fisher, Carolyn J. Lundquist, Judi E. 
Hewitt 
Presenting author: Simon Thrush, Institute of Marine Science, University of Auckland 
 
Squeezed between the land and the sea, coastal ecosystems are subjected to multiple and 
cumulative stressors.  These ecosystems have many ecological values and are often the point 
of contact with the ocean for many people. Yet 'fortress conservation' has not been entirely 
successful at protecting these ecosystems, especially from land-based impacts.  The risk of 
sudden and dramatic changes in these ecosystems highlights a clear need to re-frame aspects 
of management and governance. Moreover, in recognising the potential for surprise as an 
outcome of interactions within and between ecosystems and society, attention has become 
focussed on the type of information required to inform management and the value of using 
different types of models to predict environmental threats and ecosystem or societal 
responses.  Equally important is drawing attention to our state of preparedness, adaption and 
the timeliness of response in ecosystem governance and society. In effect, to limit the 
potential of regime shifts occurring in marine ecosystems and to be nimble in our response to 
change when it happens, we need a transformation away from rigid and non-integrated 
structures of governance. 
 
9:50 AM: You don't manage estuaries, you manage their catchments 
Peter Scanes, Jocelyn dela Cruz, Angus Ferguson, Jaimie Potts 
Presenting author: Peter Scanes, Office of Environment and Heritage, NSW 
 
Estuary management in NSW is explicitly based around an understanding of the interactions 
between estuaries and their catchments. There are five main components to the NSW process: 
an effective typology and conceptualisation of estuary/catchment function for each type, 
monitoring of estuary condition, research into estuarine processes, spatially explicit 
modelling of estuarine ecological response to catchment inputs, effective communication to 
managers and the wider community. The presentation will demonstrate that a function-based 
typology is essential to effective management, underpinning monitoring design and 
derivation of trigger values. Critical to effective management is a quantitative understanding 
of the relationships between inputs of catchment derived pollutants and ecological responses 
in estuaries. This understanding is based on experimental determination of critical factors 
such as influences of light, metals and organic load on benthic nutrient regeneration and 
factors affecting seagrass survival. Mechanistic models are used to integrate influences of 
important catchment and internal drivers and provide guidance to managers. Model outputs 
indicate which parts of estuaries are most sensitive to pollutant loads and can be used to guide 
investment and planning decisions for catchment managers. We will show examples of each 
of these factors and how they have been used to improve understanding and management of 
catchment inputs to NSW estuaries. 
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10:00 AM: Condition assessment of multiple ecosystems in a regional context: 
Catchment management meets the sea 
Adam J Pope, Jan L Barton 
Presenting author: Adam Pope, School of Life & Environmental Sciences, Deakin University 
 
Ecological condition is a widely-used concept linked to biodiversity conservation and 
ecosystem integrity. While widely used in setting goals for conservation and ecosystem 
management, at regional scales, used across multiple systems, application of condition 
measures can be challenging. Assumptions about the consistency of ecosystem responses to 
threatening processes must be made, baselines set in the absence of unimpacted systems and 
measurement intensity necessarily low. Responses to these challenges are considered via a 
case study of Victorian regional planning and the development and trial of an estuarine 
condition index. The multimetric index allowed the inclusion of measures of human pressure 
and disturbance as well as system response, linked by conceptual models of ecosystem 
dynamics. Various baseline types, including 'natural', best available (of present-day systems) 
and expert opinion, were used for 18 component measures. A trial application in ~100 
estuaries introduced a system of confidence levels for condition scores of individual 
measures. This allowed use of as much existing data as possible while explicitly recognising 
associated uncertainty. While generalisation of processes across multiple ecosystems must 
reduce the resolution of regional measures compared to those developed for specific systems, 
the resolution of measures based on these generalised models was appropriate for its intended 
use in regional and state-wide planning. 
 
10:10 AM: Linking management and research actions to address problems in estuarine 
ecosystem conservation using an innovative tool in ecological risk assessment 
Karen L. Astles 
Presenting author: Karen Astles, Department of Primary Industries, Fisheries NSW, Marine 
Ecosystems Unit 
 
Effective conservation management of estuarine ecosystems requires research and 
management to know what to manage, why and how.  But the social, ecological, economic 
and governance complexities of such systems makes identifying these three things difficult.  
Tractable ways through these complexities can be achieved using the risk factor-risk 
treatment platform in ecological risk assessment for marine biodiversity.  For an urbanized 
estuary in Australia an ecological risk assessment method for marine biodiversity was 
developed.  A key component of the method was identifying the stressors and ecological 
characteristics that were contributing to a component of the estuary being at risk of becoming 
unsustainable.  These stressors and characteristics were then used to construct a risk factor-
risk treatment platform.  Three types of risk factors were identified - stressor, ecological and 
knowledge gaps.  The different types of risk factors were then used to match appropriate 
management and research tools to address the issues and reduce the risk to ecological 
components in an integrated way.  Application of the risk factor-treatment platform enabled 
management to identify what was at risk, why (factors contributing to risk) and how these 
factors could be addressed.  The platform provides a way to develop effective management 
and research actions across jurisdictional, disciplinary and community boundaries in 
estuaries. 
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10:20 AM: Progress towards pollutant discharge targets for the Great Barrier Reef: 
How are we progressing and is it enough to impress UNESCO. 
Jon Brodie 
Presenting author: Jon Brodie, Centre for Tropical Water and Aquatic Ecosystem Research, 
James Cook University, Townsville. 
 
Great Barrier Reef (GBR) ecosystems are in severe decline e.g. coral cover down 75% since 
the 1960s. One major cause is catchment pollutant runoff. In response to a request from 
UNESCO the Australian Government (AG) produced the 2050 Long Term Sustainability 
Plan (LTSP). Action to manage water quality is a key component of LTSP via management 
of agriculture (beef grazing & cropping) building on actions under Reef Plan (RP). Pollutant 
load targets were set in Reef Plan, for example, a reduction in total suspended solids (TSS) of 
20% of the anthropogenic load across the GBR by 2018. Funding for 2008 - 2014 came from 
the AG Reef Rescue initiative and the Queensland Government (QG) Reef Protection 
Program. $375 million of government funding was provided with additional farmer in-kind 
investment. Funding for 2014 - 2018 comes from the AG Reef Trust (~ $140 million) and 
from the QG Reef Protection Program (~ $100 million). Modest progress has been made with 
reductions by 2014, for example, of 17% in dissolved inorganic nitrogen loads (target was 
50%) and 12% in TSS loads. However it is unlikely the targets will be met by 2018. It is now 
known that even greater reductions in loads are required to restore ecosystem health in the 
GBR. Given that less funding is available in the next five years than in the first five of RP it 
is very unclear whether UNESCO will view these government actions as sufficient to totally 
remove the GBR from potential listing as 'world heritage in danger'. 
 
10:30 AM: Tracing the impacts of land-use change to coral reef fisheries 
Christopher James Brown, Carissa J. Klein, Stacy D. Jupiter 
Presenting author: Christopher Brown, Australian Rivers Institute, Griffith University 
 
Coastal fisheries are important for the livelihoods of millions of people, yet are threatened by 
both overfishing and land-based inputs of nutrients and sediment. Integrated coastal planning 
requires linking land-uses to their impacts on fisheries, but quantifying these linkages is 
hindered by the diffuse and displaced impacts of land-uses on fisheries. We quantify the 
impacts of land-use change to a coral reef fishery in Fiji. Using statistical models that link 
land-cover maps, river run-off, reef habitat and fish biomass, we are able to link land-use 
change in catchments to resultant impacts on reef fisheries. The models indicate that stricter 
fishery management could improve fish biomass, but is critically constrained by poor water 
quality on numerous of reefs. Catchment management in several critical areas could improve 
fish biomass. Maps that quantitatively link land-uses in catchments to the productivity of 
fisheries offer a powerful tool to inform coastal planning. 
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10:40 AM: Robust reserve design for coastal wetlands under sea level rise 
Rebecca K. Runting, Yann Dujardin, Catherine E. Lovelock, Hawthorne L. Beyer, Brett A. 
Bryan, Jonathan R. Rhodes 
Presenting author: Rebecca Runting, University of Queensland 
 
Coastal wetlands provide essential ecosystem services and species habitat at the land-water 
interface, but they are subject to multiple stressors and uncertainties. Sea level rise 
projections span a wide range and can alter the distribution of wetlands through loss due to 
inundation and landward migration. Furthermore, modelling wetland response to sea level 
rise is confounded by imperfect elevation data, and uncertainties in other biophysical 
parameters. This creates substantial challenges when deciding where to set aside coastal land 
to allow for the migration of wetlands. Coastal planning is often based on deterministic 
modelling, but this fails to account for potential losses from more extreme change, or 
potential windfalls from relatively minor changes. Here, we apply modern portfolio theory to 
an integer linear programming framework with unidirectional connectivity constraints to 
select a complimentary set of sites that are robust to the range of uncertainties. Relative to 
this robustness optimisation, current policy options were inefficient as they failed to capture 
the areas where the distribution of wetlands was robust to the range of uncertainties, or over-
estimated the area required to adequately protect wetlands. This highlights the importance of 
explicitly incorporating multiple uncertainties in climate change adaptation plan. 
 
10:50 – 11:00 AM: Discussion  
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Open Sessions, July 8 2016 11:30 AM – 1:00 PM 

Ecosystem/conservation area management, P6 
 
11:30 AM: Estuaries undergoing rapid change: The effect of mangrove expansion on 
estuarine function 
Richard H. Bulmer, Luitgard Schwendenmann, Carolyn J. Lundquist 
Presenting author: Richard Bulmer, Institute of Marine Science, University of Auckland 
 
Estuarine ecosystems are changing rapidly in response to anthropogenic impacts.  In New 
Zealand, one of the primary drivers of change is increased sedimentation.  This has led to a 
shift from sandier to muddier sediments and had significant impacts on coastal vegetation and 
intertidal flats.  For example, along with favourable climatic conditions, increased 
sedimentation has been linked to increases in mangrove extent, which typically occurs at the 
expense of intertidal flats.  This expansion has the potential to result in profound changes in 
carbon and nutrient cycling and primary productivity.  In an environment undergoing rapid 
change, conservation efforts must consider the ecological values of estuarine habitats to 
ensure that important ecological functions are conserved.    Here we assess carbon and 
nutrient dynamics within mangrove and tidal flat habitats and look at how changes in their 
extent may influence ecosystem function.  We show that carbon and nutrient dynamics differ 
substantially between habitat types, driven by differences in sediment characteristics, 
macrofaunal community structure and microphytobenthic activity. 
 
11:40 AM: Managing multiple threats -prioritising invasive plant management in the 
Australian Alps National Park 
Joslin L. Moore, Alana L. Moore, Cindy E. Hauser, Michael C. Runge and Libby Rumpff 
Presenting author: Joslin Moore, School of Biological Sciences, Monash University 
 
Most threatened species, communities or protected areas are subject to multiple threats, and 
the distribution of these threats varies in space and time. How do we decide which threats to 
address first and in which locations? Existing decision frameworks can be helpful when 
choosing between actions targeting threats to different species or locations. However, they 
rarely account for future losses associated with threats left unmanaged or benefits associated 
with managing multiple threats at once. These interdependencies and unattributed losses are 
important considerations when allocating resources to the management of a specific 
population, community or national park facing multiple threats.   
We present recent work that identifies management priorities that take account of both the 
benefit of taking action and the cost of failing to act when multiple processes threaten a single 
population or region. The framework considers the potential impact of current and future 
threats and accounts for the combined benefit associated with managing a suite of threats 
while also accounting for the consequences of unmanaged threats.  We apply the framework 
to a case study of prioritising management of introduced plant species in two areas within the 
Australian Alps National Park. The framework identifies the amount of effort to allocate to 
each species for a given budget and shows how the threat context affects how resources are 
best allocated. This approach is suitable when seeking to prioritise management for any 
location or population facing multiple threats. 
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11:50 AM: Tropical forest soundscapes of Papua New Guinea under variable degree of 
human influence 
Zuzana Burivalova 
Presenting author: Zuzana Burivalova, Princeton University 
 
Communities and indigenous people play a fundamental role in tropical forest management 
and they are often efficient at preventing deforestation. In Papua New Guinea, the majority of 
land is officially owned and managed by the resident communities, making community forest 
management crucial in achieving global biodiversity conservation goals. We used a new 
biodiversity remote sensing technology, the recording of soundscapes, to test whether the 
saturation of soundscape changes with increasing land use intensity by the managing 
communities. We found that land use zones where forest cover was retained had higher 
soundscape saturation during peak acoustic activity times than those without. At non-forested 
sites, the distance to continuous forest and the number of remaining trees were correlated 
with higher saturation. At forested sites, higher altitude and larger land use zones were related 
to higher soundscape saturation; however, these two effects need to be disentangled by future 
work. We conclude that the best times to study soundscapes in this region is from 4am to 7am 
and from 4pm to 8pm. Whereas further work is needed to relate soundscape saturation to 
specific biodiversity measures, we conclude that the relatively simple measure of soundscape 
saturation may provide a cheap, objective, reproducible and effective tool to monitor the 
effectiveness of sustainable tropical forest management in terms of biodiversity. 
 
12:00 PM: New approaches for Mapping Vegetation Corridors and Networks in the 
Scenic Rim 
Shannon Mooney, Mik Petter, Andrew McLoughlin, Andrew Davidson 
Presenting author: Shannon Mooney, SEQ Catchments 
 
SEQ Catchments with the Scenic Rim Regional Council has developed new mapping 
techniques to identify elements of a strategic vegetation network.  Core areas and high 
potential reconnection opportunities to enhance fragmented areas were identified.  A series of 
maps and supporting information showing the Bushland Corridor Network was included in 
the endorsed Council Biodiversity Strategy in September 2015.  Scenic Rim is a rural region 
set in the foothills of the Great Dividing Range surrounded by World Heritage Areas.  Within 
the region, unique ecosystems such as brigalow scrub, cloud forest, wet eucalypt forest and 
blue gum flats provide home for over 2,300 recorded native plants and animals including 150 
rare and threatened species.  These values need to be managed in balance with regional 
pressures including population growth, urban sprawl, land degradation, habitat removal, 
invasive species and changing climatic conditions.  Using a combination of advanced 
mathematical approaches and Geographic Information Systems, Core Bushland Areas, 
Nodes, Stepping Stones and Linkages were identified.  The Bushland Corridor Network can 
be used with other nature conservation values (poorly conserved ecosystems, threatened 
species habitat) for decision support towards investment areas, acquisition and voluntary 
conservation programs.  This approach is supported by the SEQ Natural Resource 
Management Plan and the protection of core forest tracts and connectivity (corridors). 
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12:10 PM: Marsupial Milks – How Are They Different? 
Susan Miller, Roberta Bencini, Peter Hartmann 
Presenting author: Susan Miller, The University of Western Australia 
 
Marsupials are a unique group of animals. They produce relatively small young, born at a 
very early stage of their development, the duration of lactation in marsupials is longer than in 
eutherians of a similar size and the milk composition changes considerably. Therefore, 
lactation plays a critical role in the growth of the offspring. A review of the literature 
illustrates that there is a wide diversity in milk composition across the various marsupial 
species. This presentation will provide details about how the composition of the milk of 
marsupial species changes during the three main phases of lactation and the levels of the 
major components of milk in the various species ie protein, lipid, carbohydrate and total 
solids. Knowing the composition of milk in individual species can be applied to wildlife 
management techniques, such as cross-fostering in captivity, or assisting marsupial 
reproduction in the wild. 
 
12:20 PM: Conservation Philanthropy 
Daniel Spring and Tom Komass 
Presenting author: Daniel Spring, Monash University and ANU 
 
Conservation often involves monetary or in-kind transfers from people who value 
conservation ("donors") to people who determine how wildlands are used ("hosts"). These 
transfers include ongoing payments for environmental services and land acquisitions. 
Transfers can be made with or without the involvement of international conservation 
organisations. Selected case studies are presented involving large philanthropic donations 
made with, and without, the involvement of international conservation organisations. The 
donations are assessed in terms of the size of land parcels conserved and whether 
conservation of this land is likely to contribute to the persistence of species of conservation 
concern.  An assessment also is made of current opportunities for private philanthropy by 
developed country donors to developing country hosts with and without the involvement of 
conservation organisations. The aim of the presentation is to stimulate discussion on the 
potential benefits of encouraging, through information provision and institutional reform, a 
more direct role for private philanthropists to determine where conservation will occur. 
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12:30 PM: Ensemble ecosystem modelling for predicting ecosystem response to 
predator reintroduction 
Christopher M. Baker, Ascelin Gordon and Michael Bode 
Presenting author: Christopher Baker, ARC Centre of Excellence for Environmental 
Decisions, School of Biological Sciences, University of Queensland, St Lucia Qld 4072, 
Australia 
 
Introducing a species to an ecosystem is a risky decision, and managers need quantitative 
methods that can predict the consequences for the recipient ecosystem. Proponents of 
keystone predator reintroductions commonly argue that the presence of the predator will 
restore ecosystem function, but this has not always been the case, and mathematical 
modelling has important role to play in predicting how reintroductions will likely play out.  
We propose an ensemble modelling method that integrates species interaction networks and 
dynamic community simulations, and use it to describe the range of plausible consequences 
of keystone predator reintroduction. Our method predicts changing abundances through time 
and works equally well when the system is far from equilibrium. We illustrate this method by 
modelling the range of potential outcomes for the reintroduction of dingoes (Canis dingo) in 
Australia, and demonstrate how the method can provide important guidance on the potential 
risks of reintroduction. We show that, even though there is a large range of potential impacts, 
small vertebrates and invertebrates are key indicator species for the system. Ensemble 
Ecosystem Modelling can also be applied to assess the ecosystem-wide implications of other 
types of interventions including assisted migration, biocontrol and invasive species 
eradication. 
 
12:40 PM: Global Review On "Whole-Domain" Marine Management Approach 
Luca Mori, Olive Andrews 
Presenting author: Luca Mori, University of Auckland and Conservation International 
 
The increasing competing uses of the ocean for provision of food, minerals, energy, tourism 
and biodiversity conservation and the growing concerns about the negative impacts of climate 
change, have necessitated change from limited and disjointed single sector-based approaches 
toward integrated management of the ocean realm. The central question is: "why would you 
not plan and manage what you own?". This is the basis upon which to create a "whole-
domain" marine management approach in States' marine entire jurisdiction including islands, 
the Territorial Sea, the Exclusive Economic Zone and the seabed. The objective of our 
research is to analyse national and regional approaches around the world, that have applied, 
or are going to apply, an integrated management approach, and the extent to which 
management has been applied for their entire marine domain. Through the use of different 
search engines, we identified legislation and key tools that different countries have used to 
plan and manage their marine jurisdiction. Our preliminary results suggest that the European 
region leads the way in planning and managing the marine domain in an integrated way, with 
the concept of a "whole-domain" management approach being applied nationally in 
Germany, Netherland and Belgium. South Africa and China also provide global examples of 
best practice in integrated ocean management. Many other countries are beginning to 
implement integrated management plans for their marine domain, highlighting the global 
importance and necessity of each State to preserve the functionality and vitality of the marine 
ecosystems from the coast to the outside limit of the EEZ. 
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Integrative/interdisciplinary approaches to conservation: Community, 
Policy, Managers, Scientists Interface, P7 
 
11:30 AM: Coffee farm design in Cuba and Costa Rica: functional agro-biodiversity, 
conservation and restoration within commercial demands. 
Melissa Vogt 
Presenting author: Melissa Vogt, UNSW 
 
As regions of high biological diversity, the impact of coffee farming on biodiversity is 
disproportionate to land dedicated to the cultivation, as a result conservation and restoration 
efforts in coffee farming regions of Central America and the Caribbean are in place at a 
variable degree. Through observations and interviews, coffee farm design in regions of Cuba 
and Costa Rica are analysed to demonstrate variety in farm design systems for coffee regions.  
Farm design systems vary and reasons for the variation are considered. While efforts to 
promote shade grown coffee through various methods in these regions can assist a movement 
away from monoculture cultivation, there are farm designs which still maintain a 
dysfunctional system, which has implications for soil quality, work required on the farm and 
the health of the overall system and the region. Common limitations to a functional agro-
biodiverse system are yield requirements in commercial areas. 
A broader scope for what is needed on coffee farms to achieve objectives of sustainability, 
functional agro-biodiversity and complement conservation efforts are required. 
Considerations of the capabilities of the farm manager are necessary, and the implication of 
yield focus potentially suggests shifts in how consumers and the market view coffee within 
daily routines. 
 
11:40 AM: Synthesis of disparate data sources to develop a baseline of cetacean 
diversity, common occurrence and community importance in Fijian waters 
Cara Miller, Aisake Batibasaga, Prerna Chand, Sirilo Dulunaqio, Margaret Fox, Stacy 
Jupiter, Waisea Naisilisili, Yashika Nand, Saras Sharma-Gounder And Brian Smith 
Presenting author: Cara Miller, School of Biological and Chemical Sciences, Faculty of 
Science, Technology and the Environment, University of the South Pacific, Fiji 
 
Fiji has demonstrated a strong commitment to cetacean conservation via national, regional 
and international plans and agreements.  To provide baseline information in support of these 
efforts this present paper provides an updated listing of cetacean species found in Fiji waters 
and identifies locations where cetaceans have been noted on a consistent basis.  Information 
for this review was sourced from peer-reviewed publications, field reports, historical whaling 
records, national consultations, anecdotal and opportunistic sources, as well as a national 
database held by the Fiji Government's Department of Fisheries.  Reliable and recent records 
were confirmed for ten cetacean species in Fijian waters. In addition, less robust records and 
regional species' information provides support for at least fifteen additional species and 
species' groups.  Thirteen locations within the Fiji EEZ were deemed as having relative 
importance for cetaceans, including numerous sites within the Vatu-i-Ra and Lomaiviti 
passages and surrounding waters.  Issues with the available data include uneven coverage, 
inherent biases within available sources, and difficulties with species identification and 
verification in some cases.  Nevertheless, it is hoped that this review will provide a reference 
point from which to move forward with cetacean management and conservation efforts in 
Fiji. 
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11:50 AM: Bridging Science, Policy and Action in the Era of Information Overload 
Duan Biggs 
Presenting author: Duan Biggs, 1. ARC Centre of Excellence for Environmental Decisions, 
Centre for Biodiversity & Conservation Science, University of Queensland, Brisbane, 
Queensland 4072, Australia. 2. Department of Conservation Ecology and Entomology, 
Stellenbosch University, Private 
 
The theme of this conference is bridging divides between science, policy, and action. But 
there is growing evidence that the divide between science, action, and policy is as large as 
ever, and potentially increasing. This paper uses the high profile policy environment of the 
global illegal wildlife trade crisis (IWT) to explain why this is happening and what it is 
necessary to bridge it The information explosion and exponential growth of scientific output 
means that policy-makers are less able than ever before to keep track and process this 
information. There is insufficient funding for individuals and institutions that can play a 
bridging role. Moreover science does a poor job of incorporating alternative value systems 
and their political consequences in its results.  To address these challenges research funding 
organisation's need to urgently re-consider the importance of bridging science and policy. 
Moreover, scientists need to use the tools and processes that exist to better account for 
alternative value systems. Finally, conservation researchers need to spend more time 
understanding the policy process and engaging it on those terms. 
 
12:00 PM: Science meets action, water meets land: The uphill battle of conserving 
migratory shorebirds in the East Asian-Australasian Flyway 
Judit K Szabo 
Presenting author: Judit K Szabo, East Asian - Australasian Flyway Partnership Secretariat 
(EAAFP Secretariat)  3F G-Tower, 175 Art center-daero (24-4 Songdo-dong), Yeonsu-gu, 
Incheon 406-840, Republic of Korea 
 
Conservation challenges of long-distance migratory birds are immense. Competing economic 
priorities affect their habitats along their migratory route and cultural differences among 
countries make uniform approaches unfeasible. Artic and subarctic-breeding shorebirds are 
among the most threatened and steeply declining bird groups. Populations in the East Asian-
Australasian Flyway (EAAF) are in particular trouble. Their many threats include hunting, 
disturbance, pollution and the effects of climate change at all stages of the migration. 
However, loss of intertidal mudflats in crucial staging areas, especially around the Yellow 
Sea, is considered the primary driver of declines. The conservation approach advocated by 
the EAAFP partners includes protected and non-protected area management, engaging 
governments and communities, providing scientifically sound information to policy makers, 
improving communication between science and policy, prioritising management actions, 
capacity building and knowledge transfer. Reversing trends in the long-term will require 
international cooperation allied to national initiatives from governments, non-governmental 
organisations and individuals. Multilateral and bilateral environmental agreements can be 
useful but national and local implementation need to be strengthened. Scientifically sound 
urgent action and international as well as inter-agency collaboration is essential to conserve 
remaining critical habitats. 
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12:10 PM: The focus of conservation science in the era of global biodiversity 
conventions 
Moreno Di Marco, Sarah Chapman, Glenn Althor, Stephen Kearney, Nathalie Butt, Joseph M 
Maina, Hugh P Possingham, Oscar Venter, James EM Watson 
Presenting author: Moreno Di Marco, Centre for Biodiversity and Conservation Science, The 
University of Queensland 
 
The targets set within global biodiversity conventions influence the magnitude and scope of 
conservation interventions worldwide. The achievement of these targets relies on the 
knowledge base generated by conservation science. Since 2010 several biodiversity 
conventions have articulated strategic plans to ensure biodiversity conservation across all 
geographic, taxonomic, and organisational levels. We review how trends in published 
conservation research are responding to the needs of these plans. We describe the recent 
mandate of five major biodiversity conventions, and compare it to the focus of past (pre-
2011) and current (2011-2015) conservation literature. We define past research focus from 
published literature reviews and characterise current focus by reviewing 2,553 articles 
published in in three major conservation journals. We found a persistent positive bias in the 
conservation literature towards research focussed on: vertebrates, terrestrial systems, and two 
continents (Europe and North America). However, there is evidence that some of the 
typically understudied biodiversity elements are receiving increasing attention now: 
invertebrates, genetic diversity, and aquatic systems. Conservation depends on policy makers 
and practitioners for success, and conservation scientists are driven to avert the biodiversity 
crisis. To achieve positive biodiversity outcomes, the conservation research agenda need to 
proactively consider the needs of the conservation policy agenda. 
 
12:20 PM: What next after ‘No Species Loss’: A new nature conservation strategy for 
South Australia 
Daniel J. Rogers, Jody A. Gates, Paul Ryan 
Presenting author: Daniel Rogers, Department of Environment, Water & Natural Resources, 
South Australian Government 
 
South Australia is currently developing a new statewide strategy for nature conservation, and 
are taking the opportunity to explore a range of novel, collaborative approaches to the 
development of this strategy. A number of elements are currently being explored: 
• Nature conservation in a changing world: Do the enormous changes that have occurred, 

and will increasingly occur in the future, mean that we have to re-think our paradigm for 
nature conservation? Is the preservationist model still relevant, or do we need a more 
forward-looking, nuanced model that includes a greater role for novel ecosystems? 

• Social Licence for Nature Conservation: Given a highly urbanised population, how do the 
majority of South Australians engage with nature conservation? What behavioural change 
is needed? How do we communicate the value of nature to encourage this change? 

• Strategy to Delivery: What are the key guiding principles for translating an aspirational 
strategy into delivery that achieves genuine outcomes? How do ensure that these guiding 
principles are applicable to a wide range of contexts? 

• Learning: How can we develop deliberate approaches to learning about the ecological and 
social process of nature conservation in complex and rapidly changing environments? 
What benchmarks do we judge our progress against? How do we actively incorporate 
learning – including acceptance of failure – into our desirable outcomes for conservation? 

Fundamental to this strategy is that it will both be underpinned by current thinking in a range 
of relevant fields, including applied ecology, social psychology and conservation biology, 
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and we are undertaking a targeted review of for this purpose. In addition, the strategy is being 
developed collaboratively with government, environmental NGOs and industries so that we 
can move to a model for nature conservation that has broad support across these sectors. 
 
12:30 PM: Lessons learned from the Nakau Programme, an innovative Payment for 
Ecosystem Services program in the Pacific Islands 
Josefa Lalabalavu, Glarinda Andre 
Presenting author: Glarinda Andre, Live & Learn 
 
Nakau is a rainforest protection programme that reduces greenhouse gas emissions from 
deforestation and degradation (also known as REDD+) while financing conservation 
outcomes and providing benefits for forest dependent indigenous landowners. It works by 
enabling rural landowners to source an income by looking after their forests as an alternative 
to business as usual land use practices such as commercial logging and cash cropping. The 
Nakau Programme includes the first projects to have produced rainforest carbon credits from 
Fiji and Vanuatu, and is the first regional PES/REDD+ Programme in the Pacific Islands, 
with a project also nearing completion in the Solomon Islands.   
The Nakau pilot projects have completed project development stage and will return 
performance based payments to landowners in exchange for forest conservation outcomes 
throughout 2016, continuing for a project period of minimum 30 years.  
The presentation will highlight the need to address landowner opportunity cost fairly and to 
ensure benefits accrue for landowners through a focus on building forest owners social, 
financial and infrastructure capital as a conservation strategy.  The presentation will also 
share lessons learned from implementation of community-led planning, conservation 
education, community based monitoring, and integration of indigenous ecological knowledge 
into governance systems, planning and natural resource management strategies. 
 
12:40 PM: Enhancing global conservation using night lights and social media 
Noam Levin, Salit Kark, David Crandall 
Presenting author: Noam Levin, The Hebrew University of Jerusalem 
 
A critical yet unquantified challenge in conservation planning is identifying which areas 
people use for recreation. To address this gap we propose a new approach combining social 
media 'big data' and remote sensing. We used data from the Flickr photo-sharing website as a 
surrogate for quantifying spatial variation in visitation globally, and supplemented this with 
stable night lights - a proxy for identifying urban and industrial centers. We defined natural 
areas attracting visitors as both highly photographed and non-lit areas. The number of Flickr 
photographer within protected areas was correlated with visitor numbers as confirmed by 
local authority counts (r=0.8). Half of all visitors' photos taken in protected areas, originated 
from under 1% of all protected areas on Earth. The most photographed protected areas 
globally included Yosemite and Yellowstone National Parks, and UK's Lake and Peak 
Districts. Factors explaining the spatial variation in Flickr protected areas coverage included 
their type and accessibility to roads and trails. We identified potential future protected areas, 
as photography hotspots which draw many visitors and are unlit, but currently remain largely 
unprotected, such as Brazil's Pantanal and Bolivia's Salar de Uyuni. The integrated 'big data' 
approach demonstrates the benefits of combining remote sensing sources and novel geo-
tagged information from social media in future efforts to identify spatial conservation gaps 
and pressures globally. 
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Indigenous knowledge and conservation/community driven, P8 
 
11:30 AM: Human verses Invasive species: The case of the little fire ant in Solomon 
Islands. 
John Fasi, Michael Furlong, Diana Fisher 
Presenting author: John Fasi, School of Biological Sciences, University of Queensland, 
Australia 
 
We perceived that in rural areas in the Solomon Islands urgent action to deal with invasive 
species depend on how much it affects livelihoods and wellbeing. We investigated whether 
the presence of little fire ant on gardening sites has the potential to disrupt subsistence 
gardening practices in rural areas in Solomon Islands, which would have implications for 
livelihoods and wellbeing. Our approach involved structured questionnaires, which were 
analysed quantitatively, and semi-structured interviews, which were analysed descriptively. 
Ninety participants from Central Bauro area, Makira, in Solomon Islands took part in 
structured questionnaires. Another six people participated in more detailed, qualitative 
interviews. Our results showed that the presence of the little fire ant affects gardening 
activities by reducing time spent working effectively, causing reluctance to take children to 
gardens and changing traditional gardening practices. While there are indications of 
detrimental impacts on gardening practices and work output, we also found that the longer 
the ant is present in gardening areas, the more adaptable Central Bauro subsistence farmers 
are in managing its stinging effect. The presence of little fire ant has implications for 
livelihoods and wellbeing of subsistence farmers in the short term, but is manageable in the 
longer term, thus, has implication for control and management of this invasive ant species. 
 
11:40 AM: Saving Fiji’s Living Fossil (Amopyle sahniana) 
Siteri Tikoca, Nunia Thomas 
Presenting author: Siteri Tikoca, Nature Fiji- MareqetiViti and Institute of Applied Sciences, 
USP 
 
Acmopyle sahniana (Podocarpaceae) is a critically endangered conifer, currently known from 
only a few small populations on the island of Viti Levu, Fiji. The genus has only one other 
living species (A. pancheri, endemic to New Caledonia). Fossil records show that the two 
members of the genus Acmopyle, existed on Gondwanaland, with its closest relatives in 
Australia, South America and Tasmania dating back 100 million years ago. The highly 
restricted and disjunct nature of this species distribution prompts many questions regarding 
its ecological preferences and dispersal capabilities. In Fiji, one population of A. sahniana has 
most likely already become extirpated, and the other five populations are considered at risk. 
Joint conservation efforts between indigenous landowners, government and conservation 
NGOs have culminated in an ex-situ conservation and species recovery program being 
implemented. Prior to this the majority of species-targeted conservation programs in Fiji have 
focused on animal species. This initiative provides a useful framework for discussing many 
of the challenges involved in species-targeted conservation and the lessons learned will be of 
value for planning future programs, as well as contributing to the wider discussion of 
community-led conservation and the custodianship of species. 
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11:50 AM: The perception of nature and culture by indigenous people from the island 
of Rapa Iti: an approach to forest conservation and sustainable management 
Tiffany Laitame 
Presenting author: Tiffany Laitame, University of French Polynesia-UMR EIO 
 
Environmental species conservation and sustainable resource management are domains in 
which political interest is growing in the light of the important environmental threats they 
face. By their size and geographic isolation, the Pacific volcanic islands are very sensitive to 
them too. The management and conservation measures enhanced, often based on the 
experiences and Western knowledge, are struggling to succeed. The inconsistency with the 
environmental priorities of the indigenous population is often the cause of these failures. In 
order to establish more effective and accepted project management on the island of Rapa Iti 
(French Polynesia), a survey was undertaken with native people of the island which are 
distributed worldwide. The results have shown the major influence of education received to 
their sensitivity to nature. Traditional knowledge which can transmit other cultural and 
environmental values must be quickly recognized and taught. Modern and traditional 
solutions should be considered. It is essential to give priority to advice and solutions from 
local people when designing conservation and management projects in the long term. 
However, this preliminary study should be part of a broader research program to confirm or 
clarify the results obtained in order to improve the management and sustainable resource 
conservation. 
 
12:00 PM: Harnessing local ecological knowledge for conservation decision making via 
Wisdom of Crowds: the case of the Manus green tree snail 
Nathan Whitmore 
Presenting author: Nathan Whitmore, Wildlife Conservation Society (Papua New Guinea 
Programme) 
 
Increasingly attention has been given to triage methods to prioritise species for conservation 
intervention. Implicit within such methods is an understanding of the level of crisis affecting 
the species and the drivers behind it. However, such threat assessments incur costs and in the 
case of invertebrates, even the cost of a superficial in situ assessment may well exceed 
available funding.  This is the quandary which faced the Manus green tree snail (Papustyla 
pulcherrima), a Papua New Guinean species regarded as 'Data Deficient' by the IUCN. To 
remedy this situation we used an inexpensive Wisdom of Crowds approach to estimate the 
change in relative density over the last 15 years. The spatial abundance data from 400 market 
goers on Manus Island was analysed using a suite of cumulative link models incorporating 
geographic factors to determine the magnitude of the change between 1998 and 2013. A clear 
pattern of a slow decline was evident: with the median percentage of map cells classified in 
the 'plentiful' category dropping ~20% between the two periods. As a consequence of this 
study the IUCN assigned a threat classification of 'Near Threatened' for the species. While 
Wisdom of Crowds methods cannot substitute for in situ quantification, this approach is 
likely to have utility in assessments of low-profile species, particularly invertebrates, which 
are subject to meagre conservation budgets and for which conventional field survey remains 
unaffordable. 
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12:10 PM: Myna conservation issue 
Eric Vanderduys, April Reside, Justin Perry, Alex Kutt 
Presenting author: Eric Vanderduys, CSIRO 
 
Impacts from invasive, introduced species can have effects on natural systems ranging from 
seemingly benign to devastating. The common myna (Acridotheres tristis), is one of three 
birds listed among "100 of the World's Worst Invasive Alien Species". It is often blamed for 
extinctions and declines in native species in a variety of contexts. To test this, we examined 
and produced models from publicly available data sets and systematically collected bird 
survey data from Australia, where mynas are widespread and abundant in parts of the east of 
the continent. A measure of human disturbance greatly strengthened the model. Our 
systematic bird survey sites largely fell within areas modelled as suitable bioclimatically, yet 
mynas were absent from all these sites (1,173 sites, >140,000 bird records, 0 mynas). Impacts 
of common mynas on native biodiversity have been overstated because they rarely occur 
away from anthropogenic disturbance. We conclude that mynas are strongly human 
commensal and suggest that if their current habitat preferences continue, they are unlikely to 
pose a significant threat to biodiversity in all but a very few locations. If mynas do have an 
impact on native species it is likely only to be on those widespread and common species that 
can survive significant anthropogenic habitat alteration. 
 
12:20 PM: Expanding Taxonomy into Grassroot Level Riverine Ecosystem 
Conservation in Fiji 
Bindiya Rashni, Alison Haynes 
Presenting author: Bindiya Rashni, The University of the South Pacific 
 
Riverine ecosystem conservation or river rehabilitation has been unheard of in Fiji until the 
last decade. With the ongoing catchment transformations threatening the integrity of rivers 
and associated ecosystem services, conservationists have intervened with the aim to (a) 
educate and empower user communities and (b) assist in the implementation of riverine 
ecosystem conservation programs using additional scientific tools developed in 2014. 
Approximately 36 years of scientific research on freshwater invertebrate taxonomy and 
ecology was used to develop a Fijian freshwater insect guide, a traffic light bioindicator field 
guide and eventually a portion of the RiverCare toolkit of Fiji. These tools are now being 
used by the NGOs to establish and empower young river scientists across local indigenous 
communities. Three successful riverine ecosystem outreach projects directly involving river 
scientists comprised of one Live&Learn funded 'River Health Assessment' plus two 
NatureFiji MareqetiViti funded 'Learn from a Scientist' and 'BioBlitz'. These pilot projects 
will be used as models to extend riverine ecosystem conservation across user communities in 
Fiji with the hope to establish sustainable resource management and livelihoods. It is 
envisaged that a similar approach will be applied to oceanic countries, in view of developing 
this model in line with evolving research in taxonomic applications. 
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12:30 PM: Towards comprehensive Indigenous representation in conservation projects 
Fergus McDonald, David Hinchley 
Presenting author: David Hinchley, The Nature Conservancy 
 
When working with Indigenous people, conservation efforts must empower communities, 
seek to build rather than undermine capacity of local groups and individuals, and maintain 
full respect for Indigenous culture, knowledge and skills. More often than not, this requires 
thinking beyond the traditional bounds of past conservation agendas, as well as actively 
addressing the myriad of components and voices within diverse Indigenous agendas. By way 
of example, the Nature Conservancy's Gender in Conservation project is seeking to increase 
the involvement of historically neglected voices of Indigenous agendas in conservation 
projects, more often than not those of women, across a number of projects in Northern 
Australia, Africa and the Coral Triangle. Through increasing the involvement of women in 
conservation projects, building the capacity of local women groups, individuals and 
networks, and valuing the unique knowledge and skills that women bring, this project seeks 
to empower women to have a stronger voice in decisions about resource management, 
improving the natural resources on which they depend and improving the well-being of the 
entire community. The projects also aim to build community support for and awareness of 
women's role in these activities; facilitate the intergenerational transfer of women's traditional 
knowledge and leadership development; and share lessons across these projects. The project 
is complimented by a measures project aimed at understanding and demonstrating the 
cultural, social and environmental outcomes that arise from supporting Indigenous women in 
conservation programs. 
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Land-based threats to coastal ecosystems - part 2 (Symposium), P9 
 
Organisers: Simone Birrer, University of New South Wales and Emma Johnston, University 
of New South Wales 
Coast represent the interface between terrestrial and aquatic realms, and are among the most 
diverse and productive ecosystems. However, increasing industrialization and urbanization of 
the coastal zone has resulted in substantial impacts on biodiversity and ecosystem function. 
Agricultural and industrial activities on land cause substantial threats to adjacent waters, but 
this connectivity between systems may not be recognized in research or management 
practices, which tend to be separated by the land-sea divide. Future conservation of coastal 
biodiversity will require research and management practices that integrate land-based threat 
monitoring and controls with impact mitigation and remediation in aquatic ecosystems. 
Advances in technologies that cross system boundaries and provide sensitive and early 
warning measures of human impacts on coastal biodiversity and ecosystem functions, such as 
molecular and remote sensing techniques and stable isotope monitoring, have the potential to 
revolutionize this process. This symposium will bring together researchers and managers 
representing both terrestrial and aquatic systems to discuss current and emerging threats to 
coastal ecosystems and the possibilities for using novel techniques to inform future 
conservation strategies. 
 
11:30 AM: Investigating functional responses of an estuarine sediment community to 
land-based contaminants using metatranscriptomics 
Simone Birrer, Katherine Dafforn, Rohan Williams, Vivian Sim, Stuart Simpson, Gavin 
Birch, Peter Scanes, Martina Doblin, Sanjay Swarup, Staffan Kjelleberg, Peter Steinberg, 
Emma Johnston 
Presenting author: Simone Birrer, UNSW Australia 
 
Coastal ecosystems are exposed to a variety of stressors originating from both the marine 
environment as well as the adjacent land. Conservation of these ecosystems requires that both 
the structure and functioning of their communities are protected. To date it has been difficult 
to assess impacts on community function in a comprehensive manner, and we have relied on 
direct measurements of the results of ecosystem functioning. Emerging metatranscriptomic 
approaches are novel, powerful and cost-effective techniques that allow for quantification of 
functions of an entire community at a specific time point. This will enable the assessment of 
the response of a community to different environmental and anthropogenic stressors. We 
have conducted a field experiment and a survey to investigate the effect of land-based run-off 
on estuarine sediment communities in an experimental and a 'real world' set-up using these 
new techniques. We reveal substantial changes in biogeochemical pathways, which are 
involved in the regulation of the global climate. We also demonstrate that 
metatranscriptomics provides a new approach to monitoring and assessing ecosystem health 
that can be incorporated into conservation planning and offer important insights into the 
response of community functioning to a range of anthropogenic perturbations. 
 
  



213 
 

11:40 AM: Acute and chronic changes in water quality are adversely affecting inshore 
coral reefs of the Great Barrier Reef 
Britta Schaffelke, Murray Logan, Christian L¿nborg, Angus Thompson 
Presenting author: Britta Schaffelke, Australian Institute of Marine Science 
 
Exposure to runoff resulting from broad-scale land use in adjacent catchments is a key 
pressure for the Great Barrier Reef World Heritage Area. Regular assessments of the 
condition of the marine environment are essential to evaluate the effectiveness of 
management strategies addressing this threat, e.g. the new Australian Government's Reef 
2050 Plan. A 10-yr monitoring program of the inshore coral reefs clearly shows that the 
cumulative impact of multiple disturbance events, including tropical cyclones, outbreaks of 
crown-of-thorns seastars, coral bleaching and a period of high discharge and associated 
nutrient and sediment loads have caused declines in water quality and coral community 
condition. The consistent response over regions and many taxonomic groups demonstrates 
the importance and broad 'footprint' of runoff within the inshore Reef lagoon. Within a 
location, stress to coral communities is most obvious during extremes in environmental 
conditions. The DPSIR framework (driver-pressure-state-impact-response) is used to 
illustrate i) the complexity of the relationship between river inputs, water quality and coral 
conditions and the challenges for assessing and reporting these in a meaningful way, and ii) 
the expected slow response timeframe for measurable improvements in the inshore water 
quality despite progress in improving land management practices and reduced river 
discharge. 
 
11:50 AM: Water quality change in estuaries in Australia using remote sensing 
Ana B Bugnot, Lyons M, Clark G, Fyfe S, Griffin K, Lewis A, Scanes P, Johnston E 
Presenting author: Ana Bugnot, School of Biological, Environmental and Earth Sciences, 
University of New South Wales 
 
Global change and rapid development in coastal areas are resulting in decreases in water 
quality in coastal areas. Also, palliative actions have shown increases in water quality in 
some places. However, these studies are usually localized and large temporal and spatial 
evaluation of water quality changes has not been attempted so far. In this study, water clarity 
change was assessed in all estuaries in Australia (as defined by OzCoasts) from 1987 to 2015 
using satellite remote sensing. These changes were then related to spatial distribution of the 
estuaries, estuary type, estuary size, estuary status (modified/unmodified) and rain using 
linear and non-linear models. Random points were selected for each estuary (a maximum of 
500 and a minimum of 70m apart) and Geoscience Australia Data Cubes were used to extract 
Landsat reflectance data through time for those points. This is the first study to evaluate water 
clarity changes in large temporal and spatial scale using remote sensing. 
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12:00 PM: Prioritising catchment management projects to improve marine water 
quality 
Jutta Beher, Hugh Possingham, Sean Hoobin, Cameron Dougall, Carissa Klein 
Presenting author: Jutta Beher, CEED, University of Queensland 
 
Runoff from human land-uses is one of the most significant threats to marine environments. 
Initiatives to reduce the runoff usually set targets but do not give guidance on how to 
prioritize the different options that exist to achieve them. This presentation introduces an easy 
to interpret economic framework to prioritise investment for conservation projects that aim to 
reduce pollution of marine ecosystems through runoff from agricultural land-uses. The 
framework uses information on project cost, benefit and feasibility, and is demonstrated with 
a subset of projects that have been funded in different subcatchments in Australia under a 
larger funding scheme for the Great Barrier Reef over the past years. The main output is an 
intuitive graphical overview of the cost-effectiveness of the investment options, which 
enables transparent planning for different budgets, assesses the existence of trends in the cost-
effectiveness of different categories such as catchment, subcatchment or land-use, and can 
test if the results are robust under uncertainty of one or more of the parameters. For our 
example data, this framework provided solutions that were up to 4 times more efficient than 
when omitting information on cost, or on benefit. The presented framework can be used as a 
benchmark for evaluating results from any prioritization process against the best possible 
conservation outcome. It can also incorporate additional benefit or cost parameters to address 
socio-economic trade-offs. 
 
12:10 PM: Assessing risk from current and future pressures on coastal habitat - a 
nation-wide spatially explicit approach 
Kathryn McMahon, Kieryn Kilminster, Robert Canto, Chris Roelfsema, Mitchell Lyons, 
Gary Kendrick, Michelle Waycott, Peter Scanes, James Udy 
Presenting author: Kieryn Kilminster, Department of Water, Western Australia 
 
Coastal marine habitat provides many significant ecosystem services, yet, it is threatened due 
to human activities. Highlighting hotspots of risk is an important and useful tool for 
management, as it supports decision making on where and what threats to focus the 
management effort on. This project assessed risk to coastal seagrass habitat at a nation-wide 
scale, using Australia as a case-study. We generated an Australia wide potential seagrass 
habitat map by combining as many different sources of habitat data as possible. Then we 
identified 7 threats due to current human activities and 3 due to future climate change 
predictions.  For each threat, we categorized the risk into low, moderate and high and then 
weighted each risk and ran a cumulative risk-analysis for both current, and future threats. 
With this information, we can prioritise management on a national scale to help make 
decisions on the most effective way to manage seagrass habitat. This approach and risk layers 
can also be translated to other habitats. 
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12:20 PM: Welcome to the Anthropocene! Navigating coastal conservation in the epoch 
of participation 
Kathryn Davies, Simon Thrush, Carolyn Lundquist 
Presenting author: Kathryn Davies, NIWA 
 
The design and implementation of conservation measures is profoundly influenced by 
societal interests. This is particularly true in coastal zones, where a multiplicity of heavily 
invested stakeholders representing diverse sets of values can lead to intractable conflict. 
Under these circumstances, status quo science and associated scientific facts often fail to 
effect change. Ecosystem service approaches are an appealing way forward because they link 
human well-being to the functioning of ecosystems, and provide a common language for 
negotiating trade-offs. However, while ecosystem services approaches are a promising way to 
address coastal problems, many models are currently deficient at incorporating context-
specific cultural services and other social values. A participatory approach to model-building 
can help to restore social values to ecosystem services, but is itself a complex process that 
may yield unpredictable outcomes. This research explores a range of participatory approaches 
to ecosystem services and social value elicitation undertaken in a variety of coastal contexts. 
Our analyses determine what methods and processes incorporate social values in ways that 
may help to overcome barriers to conservation efforts. Findings indicate that more intensive 
processes that incorporate technical information, education, and analysis will facilitate more 
effective long-term resolutions than processes involving low levels of participation. 
 
12:30 PM: Reconciling recreational use and conservation values in a coastal protected 
area 
Madeleine Stigner, Hawthorne Beyer, Carissa Klein, Richard Fuller 
Presenting author: Madeleine Stigner, University of Queensland 
 
Peak abundance of migratory shorebirds in Australia coincides with increased recreational 
use of coastal areas, resulting in recreational disturbance to foraging shorebirds- several of 
which are threatened with extinction. We show how land use zoning can be used to satisfy 
conflicting recreational and conservation objectives within a coastal protected area. 
Compliance to coastal zoning restrictions is often voluntary, so integrating the current pattern 
of recreational use is more likely to generate workable zoning plans. We considered cost in 
our analysis to reflect foregone recreational opportunity, thereby facilitating solutions that 
minimise restrictions on recreational use of the coastline. We discover a negative effect of 
recreational use of the foreshore on shorebird occupancy and abundance and show that 
despite this, zoning can be used to achieve shorebird representation targets at only a small 
cost to recreational opportunity. We predict that when dog recreation is permitted at all sites, 
a 91% shorebird representation target can be met, indicating that de-facto patterns of 
recreation were rather well segregated from areas used by shorebirds. By restricting dog 
recreation to five sites and allowing people to access all other foreshore sites, shorebird 
representation increased to 97%. Where there are perceived conflicts between objectives 
within protected areas, empirical data can be used in a scientifically rigorous manner to create 
transparent, robust solutions. 
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12:40 PM: The cost and feasibility of marine coastal restoration 
Elisa Bayraktarov, Megan I. Saunders, Sabah Abdullah, Morena Mills, Jutta Beher, Hugh P. 
Possingham, Peter J. Mumby, Catherine E. Lovelock 
Presenting author: Elisa Bayraktarov, Global Change Institute, The University of Queensland 
 
Land-use change in the coastal zone has led to worldwide degradation of marine coastal 
ecosystems. Restoration may assist the recovery of an ecosystem that has been degraded, 
damaged, or destroyed. Uncertainties about restoration cost and feasibility can impede 
decisions on whether, what, how, where, and how much to restore. Here, I present a synthesis 
of 235 studies with 954 observations from restoration projects of coral reefs, seagrass, 
mangroves, saltmarshes and oyster reefs worldwide, and evaluate cost, survival of restored 
organisms, project duration, area, and techniques applied. Findings showed that the median 
and average reported costs for restoration of one hectare of marine coastal habitat were 
around 80,000 US$ (2010) and 1,600,000 US$, respectively. Coral reefs and seagrass were 
the most expensive to restore while mangrove projects were the largest and the least 
expensive. Total restoration costs were up to 30 times cheaper in developing countries. 
Survival was highest for saltmarshes (64.8%) and coral reefs (64.5%) and lowest for seagrass 
(38.0%). However, success rates reported could be biased towards publishing successes 
rather than failures. The majority of restoration projects were short-lived and seldom reported 
monitoring costs. Restoration success depended primarily on the ecosystem, site selection, 
and techniques applied rather than on money spent. We need enhanced investment in both 
improving restoration practices and large-scale restoration. 
 
12:50 – 1:00 PM: Discussion 
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Speed Sessions, July 8 2016 2:30 – 4:00 PM 

Integrative/interdisciplinary approaches to conservation: social, economic, 
ecology science interface, P7 
 
2:30 PM: Managing the grazing matrix for reptiles and frogs in woodland landscapes 
Stephanie Pulsford, Don Driscoll, Philip Barton, David Lindenmayer 
Presenting author: Stephanie Pulsford, Fenner School of Environment and Society, The 
Australian National University 
 
As the global demand for food increases pressure on agricultural systems, we need to find 
ways of maintaining production while reducing biodiversity loss. One-way to achieve this is 
to manage the agricultural matrix so that it is more amenable to fragment dwelling species. 
We used pitfall and funnel traps in Box-Gum Grassy Woodlands in SE NSW to examine how 
the grazing matrix could be altered or 'softened' to improve the population outcomes of 
reptiles and frogs. Reptiles population dynamics were strongly influenced by the type of 
vegetation cover, with greater abundance and richness of reptiles in areas with mature tree 
cover, organic litter, crytograms, rock and shrubs, compared to open grassy areas. Frogs were 
more influenced by climatic differences and the distance to the nearest water source. Frogs 
were also influenced by vegetation cover but preferred very different types of cover to 
reptiles, with some species preferring the more open grassy environments. We found that 
even very small patches of remnant woodland supported animals not found in the 
surrounding grazing matrix. Our findings indicate the need to maintain and create a wide 
variety of vegetation cover types in grassy woodland ecosystems. These results also highlight 
the importance of small patches of remnant woodland, of a size that are rarely considered to 
be worthwhile by conservation schemes. 
 
2:35 PM: A global review of social and ecological indicators in protected area 
evaluation 
Colleen Corrigan 
Presenting author: Colleen Corrigan, University of Queensland 
 
Though local communities and Indigenous Peoples are often those living closest to and 
within protected areas containing significant biodiversity, the natural and cultural values 
associated with community governance and management have been largely undervalued and 
lack significant documentation. This project aims to understand social measures of protected 
area management, assess the benefits of protected areas at the local level, and derive values 
of effectiveness that are meaningful to local and/or Indigenous contexts. This work includes 
focused analysis of management effectiveness indicators included in the global Protected 
Area Management Effectiveness database.  Two key focal areas emerge from current locally-
relevant indicators: manner of engagement with local entities, and aspects of use of natural 
resources. Over 60% of the community-relevant social indicators regard process and context 
elements in the management cycle, leaving a significant gap in outcome and output measures.  
In addition, indicators tend to be biased toward positive measures (3:1 ratio), an attribute 
which may have unintended consequences for biodiversity conservation.  This research 
provides insights and recommendations about what is working well with current assessment 
processes and what gaps remain in terms of bridging local, national and international interests 
in biodiversity and human well-being. 
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2:40 PM: Impacts of wolf conservation projects within social-ecological systems 
Cristina Romero, Morena Mills, Karen Mustin, Steve Redpath, James Watson 
Presenting author: Cristina Romero, School of Geography, Planning and Environmental 
Management. University of Queensland 
 
Conservation is a social process that involves decisions about access and sustainability of 
biodiversity (Springer 2009) . Thus, inevitably leads to both biodiversity and social impacts, 
despite the ultimate goal of conservation is the preservation and management of biodiversity. 
Although conservation investment is growing, there is still significant scientific uncertainty 
about whether or not conservation interventions are being successful (Sutherland, Pullin et al. 
2004, Legge 2015). Decisions and management are further complicated by the complexity of 
modern systems. Unintended negative social impacts, such as conflict, hinder conservation 
capacity and success. In this cases misidentified strategies could not only be ineffectual but, 
even worse, increase conflict intensity (Madden and McQuinn 2014), making conservation 
objectives unattainable. Using wolf conservation efforts as an example I will characterise 
global trends and patterns in regards to the impacts delivered by diverse wolf conservation 
projects. To deal with mixed literature, I will carry out a meta-analysis of case studies, using 
a qualitative comparative analysis, which compares  'theories' that underlie social 
interventions across case studies instead on the data itself (Rudel 2008). The results of this 
study will contribute to fill the gap between theory and implementation of large predator 
species conservation, in an effort to understand what works in a given social-ecological 
system and why. 
 
2:45 PM: Quantitatively exploring sentiments in a heated conservation debate: How do 
we feel about culling koalas? 
Margreet Drijfhout, Dany Vohl, Pete Green, Dave Kendal 
Presenting author: Margreet Drijfhout, La Trobe University 
 
The decision whether or not to cull animals is not just a technical one, but one that ultimately 
depends on societal values and conservation objectives. In Australia, culling is regularly used 
as a management tool to control (over)abundant native wildlife like kangaroos, wallabies and 
possums, but not the koala. Anecdotally, this exception comes from the conviction of 
managers that the public strongly opposes the culling of koalas, more than other species. 
However, there is no empirical evidence to support or refute this. In this study we use 
Sentiment Analysis - an emerging research area in computer science, and to the best of our 
knowledge, never before used in conservation -  to quantitatively analyse sentiments 
expressed in news reports and social media comments about the (potential) culling of koalas, 
and whether these sentiments differ from those on the culling of other locally abundant 
species. We use both a lexicon-based approach as well as a semi-supervised machine-
learning approach. Preliminary results show that news reports about koala culling do not 
contain more negative sentiments than reports about kangaroo culling. Social media 
comments on koala culling contain less negative sentiments than comments on kangaroo 
culling. These results provide empirical evidence to support decision making on this sensitive 
topic. This will aid NRM managers and policy makers in engaging the public on this topic, 
and lead to better conservation outcomes for the koala. 
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2:50 PM: Logging and deforestation dynamics in a tropical moist forest over 40 years: a 
case study of the Osa Peninsula, Costa Rica 
Lucia Morales-Barquero 
Presenting author: Lucia Morales-Barquero, Bangor University, United Kingdom-Georg-
August University, Göttingen, Germany 
 
Although Costa Rica is worldwide known for its high forest cover and forest conservation 
policy, the quality of its forests varies greatly. Past disturbance processes that have affected 
current forest quality are logging and forest clearance for agriculture (subsequently 
abandoned). Further understanding is needed of the extent of these processes and how to 
quantify and monitor them in order to implement policies to reduce forest degradation, and 
promote forest restoration and sustainable forest management. This study aims to quantify the 
rate of change in cover from undisturbed to degraded forests, comprising logged areas and 
secondary regrowth forests, by analyzing a long time series (1975-2014) of medium-
resolution satellite data in combination with historical data on logging concessions in the Osa 
Peninsula. A new approach to map disturbed forest is presented based on comparing the 
values of the green component of images between logged and undisturbed forests. At the 
beginning of the study period the Osa Peninsula was 80% covered by forests that were 
largely undisturbed.  Forest cover declined to 71% by 2000 and recovered to 76% by 2014; 
the majority of the loss and gain of forest cover occurred at low elevations (100-200 m asl) 
and on flat terrains (less than 5¡). The analysis of secondary regrowth in combination with the 
logging concessions evidenced that about 30% (38 160 ha) of the current forest covered has 
been disturbed. These results and the method presented, can inform spatial planning for 
future forest management interventions, which should be tightly coupled with biodiversity 
conservation. 
 
2:55 PM: Wildlife mortality from regional train strikes in Victoria - where, when and 
future predictions 
Casey Visintin, Rodney van der Ree, Michael McCarthy 
Presenting author: Casey Visintin, Quantitative and Applied Ecology Group, School of 
BioSciences, University of Melbourne 
 
Moving vehicles pose threats to wildlife persistence including mortality resulting from 
strikes.  Although considerable research on the road environment exists - including analysing 
and predicting collision risk to wildlife with statistical modelling - the impacts of other forms 
of vehicular travel have been less studied.  To date, few studies in North America and Europe 
have analysed the effects of train collisions on wildlife populations and, in Australia, our 
work is the first to address this topic.  We study train movements and species distributions 
across the landscape to determine patterns of collisions in space and time.  We focus on 
movements of the regional VLine train network and the distribution of kangaroos as a case 
study to model incidence of animal strikes.  Our model dataset includes train-operator 
reported times and locations of collisions between 2009 and 2015 (inclusive). By determining 
collision "hot-spots" (where) and "hot-moments" (when), our research aims to both predict 
future magnitudes of strikes and guide mitigation efforts along existing railways and in new 
rail projects.  We envision our methods to be applicable to multiple species in varying 
jurisdictions, globally. 
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3:00 PM: Post carbon alternatives to mineral N fertiliser which minimise impact on 
biodiversity 
Rowan Eisner, Leonie Seabrook, Clive McAlpine 
Presenting author: Rowan Eisner, University of Queensland 
 
Biodiversity is threatened in a post carbon future due to the expansion of agriculture resulting 
from reduction in the use of petrochemical-based fertilisers. Alternative fertilisers are 
prioritised for their potential to minimise the future agricultural expansion, and a global map 
of threat to biodiversity is presented for the best-case scenario for replacing mineral N. To 
consider diverse low land-intensity approaches, we calculate the agricultural footprint for 
three technologies: human waste recycling, mineral nitrogen produced using renewable 
energy to power the Haber-Bosch process and marine azolla production. Because azolla 
production is currently land-based, this was also considered. Renewable Haber-Bosch would 
provide the minimum global footprint, but on its own would not be a suitable solution. Firstly 
because renewable N is currently wind powered and wind is a limited resource which 
competes globally with other energy uses, secondly, because continuing to fix N further 
pollutes the biosphere, one of the planetary boundaries already thought to be exceeded,  and 
thirdly because the resulting fertiliser is too expensive for marginal farmers. For these 
reasons, and to minimise cost, a global cost-effectiveness metric is needed to spatially 
evaluate best value for money of the different replacements for petrochemical N. 
 
3:05 PM: Persistent Organic Pollutants in Great Knots (Calidris tenuirostris) on East 
Asian-Australasian Flyway 
Xin Jin, Zhijun Ma 
Presenting author: Xin Jin, Institute of Biodiversity Science, Fudan University.Fudan 
University 
 
Persistent Organic Pollutants, including chlordanes, endosulfans, and 
dichlorodiphenyltrichloroethanes （DDTs), have been gaining mush visibility in 
ecotoxicological studies due to their growing reports harmful effects. In the present study, 
breast muscle samples from great knots （Calidris tenuirostris）on East Asian–Australasian 
Flyway （EAAF） were extracted by Soxhlet extraction and analyzed by gas 
chromatography（GC）to detenmine residues of OCPs. Contamination of 13 kinds of OCPs 
in all samples ranged from not detectable to 1999.42 ng/g lipid weight, and the most detected 
congener was p,p’-DDE. Our results showed that lipid ratio in muscle of different birds had 
significant negative correlation with residues of OCPs, which means thiner birds have more 
pollution. Since migration makes birds to be thiner, desity of OCPs contamination may 
increase during migration, which may induce migration failure and population decline. 
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3:10 PM: Introducing the Regional Estuaries Initiative 
Kieryn Kilminster, Kath Lynch, Malcolm Robb 
Presenting author: Kieryn Kilminster, WA Department of Water 
 
The Regional Estuaries Initiative is a $20 million dollar program by the Western Australian 
state government to improve the health of WA’s regional estuaries. The program focuses on 
six south-west estuaries, in areas where historic land use and current urban and agricultural 
expansion combine to place estuaries under significant stress. Unfortunately, hypoxia, algal 
blooms and fish kills occur relatively frequently in many of these systems. The Regional 
Estuaries Initiative will tackle the source of poor water quality, working along the catchment-
to-coast continuum. The five key strategies will i) build regional capacity, ii) encourage 
sustainable agriculture, iii) improve the way water is moved through the landscape, iv) invest 
in innovative remediation, and v) undertake the science needed informed management. The 
Initiative also aims to increase public knowledge of estuaries through effective science 
communication across a variety of media platforms. The 4-year program was launched in 
April 2016. The integrated approach to estuarine-catchment management will adopt a 
strongly collaborative framework. While Department of Water will lead the Initiative, strong 
partnerships will be formed with other agencies, catchment councils, local government, 
industry groups and informed community to guide and deliver the projects. The multi-
strategy approach aims to conserve environmental and ecological values to ensure estuaries 
can continue to support businesses, local communities and tourism. 
 
3:15 PM: What motivates ecological restoration in Australia? 
Valerie Hagger, Kerrie Wilson, John Dwyer 
Presenting author: Valerie Hagger, The University of Queensland and CSIRO 
 
A range of stakeholders practice ecological restoration in Australia but little is known about 
their motivations. Understanding motivations, and how they vary across different regions or 
stakeholders, is important for planning restoration projects to achieve multiple outcomes 
(ecological and socioeconomic); needed if restoration is to benefit people, society and the 
environment, and be scaled up to meet international biodiversity commitments. We surveyed 
364 ecologists, practitioners, volunteers and researchers involved in the restoration of native 
vegetation to identify their underlying motivations, and a range of other factors relating to 
planning, implementation and monitoring restoration projects. Contrary to assumptions of 
others that restoration will increase the provision of ecosystem services, we found that 
biodiversity enhancement is the main motivation to undertake restoration, with provision of 
ecosystem services (e.g. water quality improvements, social reasons) more important as 
supplementary motivations. We found that motivations vary significantly by stakeholder 
group, state and landscape context. These findings are useful for improving the practice of 
landscape restoration which involves diverse stakeholders across large-scales. We also found 
that planning and monitoring considerations often align with motivations. More rigorous 
monitoring (e.g. measurements of success criteria) was undertaken for projects motivated by 
biodiversity offset than other motivations. Furthermore, projects motivated by ecosystem 
service provision were more willing to accept less pristine ecological outcomes than projects 
motivated by biodiversity enhancement or offset, which has implications for the delivery of 
co-benefits in restoration projects. 
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3:20 PM: Waka hourua / vaka moana as platforms for marine environmental education 
James Tremlett 
Presenting author: James Tremlett, Te Kura o Nga Kuri a Tarawhata 
 
Traditional Polynesian voyaging canoes, known in Aotearoa as waka hourua, are undergoing 
a renaissance throughout the Pacific.  This poster presents the existing and potential future 
use of waka hourua for the purpose of education in marine science and conservation, with a 
focus on indigenous youth in Oceania.  Waka hourua provide platforms for experiential 
engagement with scientific studies such as sampling for plankton and microplastics, 
macrofauna surveys and the collection of oceanographic data.  More broadly the immersive 
and culturally resonant nature of waka voyaging may also foster greater environmental 
awareness and provide an effective tool for communicating marine conservation messages.  
The focus of this study is a pilot environmental education programme amongst Maori 
secondary school students and trainee navigators on a recent voyage along the east coast of 
Aotearoa. 
 
3:25 – 4:00 PM: Speaker question time 
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Population dynamics/landscape ecology, P8 
 
2:30 PM: Existing ecological theory is sufficient for effective conservation action in 
urban environments 
Kirsten Parris, Geoff Heard 
Presenting author: Kirsten Parris, The University Of Melbourne 
 
A prominent school of thought within urban ecology is that current ecological theory is not 
sufficient to understand the function and dynamics of complex urban environments, where 
natural systems and human systems intersect.  However, while the presence and actions of 
many human agents affect the biophysical characteristics of cities and the identity, 
distribution and abundance of the species that occur there, they do not alter the fundamental 
ecology of urban environments.  Populations, communities and ecosystems in cities are 
subject to the same processes that operate in deserts, grasslands, forests, streams and oceans.  
We already have a sound theoretical foundation for effective conservation action in urban and 
peri-urban environments, where many threatened species and ecological communities still 
persist; there is no need to wait on a new theory of urban ecology.  As a case in point, we will 
illustrate the utility of existing theory for the conservation management of urban amphibian 
communities experiencing habitat loss, fragmentation and isolation, altered abiotic conditions 
and novel predation pressures. 
 
2:35 PM: Bioaccumulation and detoxification of heavy metals in a coastal high trophic 
feeder with a restricted home range, the Little Penguin (Eudyptula minor) 
Annett Finger, Jennifer L. Lavers, Peter Dann, Carol Scarpaci, Dayanthi Nugegoda and John 
D. Orbell 
Presenting author: Annett Finger, Victoria University 
 
Piscivorous species, of which little penguins belong, are particularly at risk of being 
negatively impacted by pollution due to their large exposure through aquatic food chains. 
Determining the rate of bioaccumulation from fish to predator is an essential component of 
assessing such risk. In this study, we report arsenic, cadmium, mercury, lead and selenium 
concentrations in three species of fish, which are known to be a substantial part of the diet of 
Little Penguins at the urban colony of St Kilda (Melbourne, Australia) - and analyse these 
findings together with heavy metal concentrations in little penguin blood and faeces, sampled 
within weeks of the fish collection. Mercury had the highest accumulation factors (fish prey 
to penguin blood) and the highest Hg concentrations were found in anchovy (0.22 mg/kg). 
Arsenic, cadmium and lead were consistently higher in faeces than in blood. This study 
presents the first data on heavy metals in penguin prey items and faeces. It helps shed light on 
the trophic transfer of pollutants in Port Phillip Bay, a semi-closed and heavily populated 
coastal area. 
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2:40 PM: Evolution of plasticity: population persistence in changing environments 
Julian Beaman, Craig R. White, Frank Seebacher 
Presenting author: Julian Beaman, The University of Queensland 
 
The consequence of environmental change for ecological communities will depend on how 
plastic the phenotypes of species are, and therefore which species will be favoured and which 
will be disadvantaged by changing conditions. Until now, individual plasticity has been 
considered within two broad, but discrete, categories: that induced by the parental gametic 
and offspring embryonic environments (developmental plasticity), and reversible plasticity 
(acclimation) that occurs within juvenile or mature organisms. Yet recent evidence suggests 
that acclimation capacity is altered by the environmental conditions experienced during early 
development. We completed a review of the literature on phenotypic responses to 
temperature change in ectothermic animals. Here we argue that the two forms of plasticity are 
mechanistically linked, and that acclimation capacity is a quantitative trait that is modulated 
by developmental processes. This distinction is important, because it changes the way 
responses of animals to variable environments are viewed. Modelling the evolution of 
plasticity is an important part of understanding and predicting the responses of populations 
and species to environmental change. Progress in this direction will be increased by a greater 
understanding of the processes that regulate phenotypic responses to environmental variation. 
 
2:45 PM: Accounting for differences in landscape attributes when exploring the 
relationship between bird species richness and habitat extent 
Jeremy Simmonds, Berndt van Rensburg, Martine Maron 
Presenting author: Jeremy Simmonds, The University of Queensland 
 
Understanding how species richness relates to the area of habitat in a landscape can inform 
the establishment of habitat protection and restoration targets. Typically, this relationship is 
explored by plotting data from multiple landscapes and examining the shape and form of the 
species-area curve. However, if the effect of habitat area is different in landscapes 
characterised by particular abiotic attributes, combining and plotting data from these different 
landscape types may misrepresent how species respond to habitat area. To address this issue, 
we examined species-area relationships for birds in south-east Australia and north-east South 
Africa, while accounting for variability in landscape attributes such as soil fertility and 
topography. We found that the shape and form of the relationship varied in different 
landscape types. Threshold models, which identified a more rapid decrease in the number of 
species below a particular habitat extent, often best described the relationship, although 
threshold values varied considerably (17-51% habitat extent) in different landscape types. We 
highlight that the abiotic attributes of landscapes, which affect both ecological processes and 
patterns of human land use, should be accounted for when exploring the influence of area on 
species richness. Failure to consider this may result in an inaccurate understanding of the 
effect of habitat area, and ineffective management prescriptions. 
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2:50 PM: Potential impact of river diversions on wetland inundation and waterbird 
communities 
Justin McCann, Rachel Melrose, Richard Kingsford, John Porter 
Presenting author: Justin McCann, Centre for Ecosystem Science, UNSW; Bush Heritage 
Australia 
 
The Paroo and Warrego River catchments of the Murray-Darling Basin are amongst the few 
systems that remain largely intact and protected from water resource developments, with flow 
variability in the Paroo River protected by an intergovernmental agreement. Protection of 
inflows from the Warrego and Paroo Rivers is critical for maintaining the function and 
biodiversity of one of the more important wetland sites in the Murray-Darling Basin, 
Yantabulla Swamp (31,000ha) which is not formally protected. Licences, currently not 
activated, exist to extract water upstream. Activation of these licences would divert river 
flows, compounding the effects of climate change on the flooding and ecology of this semi-
arid wetland. To investigate the potential impacts of the water diversion licenses, we 
modelled the impacts of river diversions on inundation regimes and waterbird communities of 
Yantabulla Swamp. We used remotely sensed imagery to determine inundation extent over 
time and related this to river flow and rainfall. We used aerial waterbird survey data for the 
wetland (1987-1990; 2008-2015) to relate inundation with waterbird numbers. Our results 
show that river diversions will reduce flood durations although this is unlikely to significantly 
affect current flooding frequencies. Reductions in flood duration may affect breeding of some 
waterbird species and reduce the viability of the area as an important site for maintaining 
waterbird communities. 
 
2:55 PM: Pumice rafting: A hitchhiker's guide to marine biodiversity. 
Eleanor Velasquez, Jennifer Firn, Scott Bryan 
Presenting author: Eleanor Velasquez, School of Earth, Environmental and Biological 
Sciences, Science and Engineering Faculty, Queensland University of Technology 
 
The Theory of Island Biogeography (TIB) was first proposed in 1963 and since that time has 
evolved to include factors such as age in addition to area and isolation. The basic premise of 
the TIB is that more species will assemble in larger (and now) older islands (or habitats) as a 
result of species turnover resulting in a dynamic equilibrium. A unique natural phenomenon 
which can be used to perform tests of TIB is that of pumice rafting. Pumice rafts formed from 
the eruption of submarine volcanoes produce trillions of individual pumice stones at the same 
time and place with similar underlying structure and chemistry. Preliminary results from 
approximately 5000 pumice clasts collected from 38 sites and 3 climatic zones have shown 
that older pumice clasts have more species. Pumice rafting transports literally trillions of 
marine animals and plants throughout Oceania, and yet we are only just beginning to 
understand the conservation implications of this phenomenon to for example to transport both 
marine pests and restorative biota. Additionally, as the TIB has been used extensively for 
understanding impacts on remnant habitats, this study has the potential to assist in the 
protection of shallow marine reserves. 
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3:00 PM: Ecosystem services and trends of land-cover/land-use in the Rangitāiki 
Catchment, New Zealand 
Breanna Powers, George Perry, Suzie Greenhalgh, Fraser Morgan 
Presenting author: Breanna Powers, University of Auckland 
 
Landscape heterogeneity, both in composition and configuration, influences a number of 
ecosystem processes and functions, which can affect the provisioning of ecosystem services; 
the benefits human obtain from ecosystems.  New Zealand’s ecosystems have been and 
continue to be impacted by changes in land-use, such as deforestation and agricultural 
intensification, and these land-use changes have flow-on effects on ecosystem services.  
Developing effective landscape-level ecosystem management requires understanding these 
dynamics. However, this is challenging because of the scale over which the ecological 
process of interest operate, the uncertainties involved in linking ecosystem composition with 
ecosystems services and the complex socio-political milieu within which decision-making 
occurs. We explore these issues by assessing historic land-cover change in the Rangitāiki 
Catchment (North Island, New Zealand) in order to: i) evaluate how landscape composition 
and configuration have changed over time; ii) identify the drivers and rates of change; and iii) 
link these landscape patterns to shifts in a range of ecosystem services. We will provide a 
quantification of how ecosystem services trends (gained or lost) changed with land-use and 
land-cover. 
 
3:05 PM: Where and how do we study habitat loss and fragmentation? A systematic 
review 
Dini Fardila, Luke T. Kelly, Joslin L. Moore, Michael A. McCarthy 
Presenting author: Dini Fardila, University of Melbourne 
 
Habitat loss and fragmentation are global threats to biodiversity and major research topics in 
ecology and conservation biology. The complexity of these processes limits generalisations 
about their influence on biodiversity, but generalisations are also limited by where and how 
fragmentation is studied. We conducted a systematic review to assess where - the geographic 
locations and habitat types - and how - the study designs, landscape metrics and biodiversity 
measures  - scientists have studied fragmentation over the last 20 years. From a pool of 5,061 
fragmentation papers, we sampled 20 papers each year from 1994 to 2013, and explore 
changes in fragmentation research over time. We found that studies are substantially biased 
towards particular locations, habitat types and taxonomic groups. More than 85% of studies 
were conducted in America and Europe, with temperate forests and birds being the most 
studied groups. Methods for studying habitat fragmentation are changing slowly: most studies 
still use a binary conceptual model of landscape. However, empirical research based on 
continuum models or that measure ecological processes are increasing in prevalence. We 
recommend that fragmentation research focuses on developing knowledge on underlying 
mechanism and process of how species respond to landscape changes, and on 
underrepresented ecosystems and taxa. 
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3:10 PM: How did the squirrel glider's genes cross the road? Experimental crossing 
structures successfully mitigate inhibited gene flow across a freeway 
Kylie Soanes, Andrea Taylor, Paul Sunnucks, Silvana Cesarini, Peter Vesk, Rodney van der 
Ree 
Presenting author: Kylie Soanes, Australian Research Centre for Urban Ecology 
 
Millions of dollars are spent on wildlife crossing structures (underpasses and overpasses) to 
reduce the barrier effects of roads on wildlife. However, we know surprisingly little about the 
degree to which crossing structures facilitate dispersal and gene flow. Our study incorporates 
two elements that are rarely used to evaluate crossing structures: an experimental before-after 
comparison, and the use of genetic techniques to demonstrate effects on gene flow at the 
population and individual level. We evaluated the effect of a four-lane freeway and wildlife 
crossing structures (vegetated medians, canopy bridges and glider poles) on dispersal and 
gene flow in a gliding marsupial, the squirrel glider (Petaurus norfolcensis). The freeway was 
not a complete barrier, but impeded functional connectivity where longer sections lacked 
vegetated medians. Installing canopy bridges and glider poles at these locations increased 
connectivity across the freeway as shown by: i) a reduction in spatial genetic structure after 
mitigation; ii) the observation of first-generation migrants crossing the freeway; iii) evidence 
of successful reproduction of individuals that crossed the freeway. Our research confirms that 
wildlife crossing structures can mitigate the genetic barrier effects of roads on wildlife, and 
highlights the value of genetic techniques and an experimental approach to evaluating their 
success. 
 
3:15 PM: The seasonal dynamics of chlamydial disease in koalas 
Douglas H. Kerlin, Laura F. Grogan, Hamish I. McCallum 
Presenting author: Douglas Kerlin, Environmental Futures Research Institute, Griffith 
University, Queensland Australia 
 
The koala (Phascolarctos cinereus) is an arboreal marsupial endemic to eastern Australia. 
Koala populations in QLD, NSW and the ACT were listed as 'vulnerable to extinction' under 
the Australian EPBP Act in 2012, following significant declines in abundance over the past 
twenty years. In addition to habitat loss and mortality associated with vehicles and dogs, 
chlamydia-associated disease has contributed to koala declines. However, the epidemiology 
of koala chlamydiosis is still poorly understood. Manifestation of clinical signs does not 
correlate well with infection prevalence, indicating that dynamics governing both 
transmission and disease expression are likely important for understanding overall disease 
impact. Seasonal koala behaviours such as breeding and dispersal may increase contact rates 
and amplify transmission while also increasing physiological demands on the koala and the 
effect of anthropogenic stressors that may exacerbate disease. We performed time-series 
analysis on koala hospital admission records from south-east Queensland 1997-2014 to 
investigate temporal variation in disease. Our results revealed a cyclic pattern of annual 
disease-related admissions, indicative of seasonality and consistent with the putative 
mechanisms outlined above. Such seasonality has been largely overlooked to date. 
Understanding the mechanisms underlying these seasonal dynamics will be important for 
sustainably mitigating the impact of chlamydial disease on koalas. 
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3:20 PM: Who is killing tigers in semi-arid habitat region of western India? 
Randeep Singh, Paul R. Krausman, Surendra P. Goyal, Qamar Qureshi, Kalyansundaram 
Sankar 
Presenting author: Randeep Singh, Amity Institute of Wildlife Sciences, Amity University, 
Sector - 125, Noida, Uttar Pradesh, India 
 
We monitored a tiger population from 2005 to 2013 to assess the factors causing losses, 
survival, and population dynamics in semi-arid habitat region, western India. A total twenty 
two tigers were lost during study period, out of them 23% tigers died from human-induced 
caused and 41 % from other causes (natural, depredation hunts, and dispersal).  We could not 
determine the fate of an additional 36% tigers. The annual mean rate of change of population 
(?) was estimated 0.85 (SE = 0.10). The apparent survival probability was higher for females 
than males.  The geometric mean of annual rate of change of density were ?D = 1.17 ± 0.21, 
while geometric mean of annual rate of change of density was higher for males then females. 
This study highlights the spatial rate of change in density of tigers, and suggested that even 
the fluctuating tiger population in RTR, the overall density remained consistent (3.36 to 9.97 
tiger /100km2). Continuous monitoring of tiger populations is required, to monitor the factors 
causing mortality and losses of individuals. Our results offer baseline information on tiger 
losses in the landscape, which can be used to assist future management and conservation 
strategies for tigers. 
 
3:25 – 4:00 PM: Speaker question time 
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Spatial ecology and conservation, P9 
 
2:30 PM: Conservation implications of interactions between dasyurids in space and 
time in the semi-arid Pilbara of WA 
Lorna Hernandez-Santin, Diana O. Fisher 
Presenting author: Lorna Hernandez-Santin, University of Queensland 
 
Carnivores fill keystone roles in their environments given their influence on distribution and 
abundance of prey species.  Healthy environments can sustain more prey, therefore higher 
populations of predators. One line of research suggests that conservation and management 
efforts should consider the carnivore guild rather than focus on a single species. We studied 
marsupial carnivores (family Dasyuridae) in the Pilbara region of Western Australia. We 
investigated the spatial and temporal interactions and habitat associations of dasyurids using 
camera trapping. We monitored ten transects over five field seasons between April 2014 and 
July 2015. Cameras were active for 2781 camera nights. We documented endemic and 
threatened species including kalutas (Dasykaluta rosamonde), mulgaras (Dasycercus blythi), 
dunnarts (Sminthopsis spp), and northern quolls (Dasyurus haullucatus). We explored their 
co-occurrence, habitat association, and temporal overlap in a National Park and on private 
land. All species except northern quolls were mainly associated with spinifex grasslands. 
 
2:35 PM: Spatial dynamics of coastal bird communities in relation to habitat type and 
connectivity 
Christina Buelow, Marcus Sheaves, Ronald Baker, April Reside 
Presenting author: Christina Buelow, James Cook University 
 
Coastal bird communities have primarily been investigated in isolation, considering only 
individual coastal habitats and their small-scale vegetation patterns. Given that coastal areas 
provide a large and, importantly, concentrated diversity of connected habitats; the concerted 
influence of coastal habitat type, connectivity and spatial scale on bird communities should 
be examined. Disregarding these combined spatial effects defies understanding the nuanced 
nature of coastal bird communities, where there may be considerable over-lap in communities 
of adjacent habitat types. This study determined differences in bird-community composition 
within the coastal ecosystem, and whether this is influenced by large-scale patterns in habitat 
connectivity. Bird-community surveys were conducted in multiple coastal habitat types along 
the northeast coast of Australia. Habitat-connectivity patterns were quantified at three, six 
and twelve kilometre spatial scales surrounding each survey area. Bird-species composition 
differed between coastal habitat types, and the importance of habitat connectivity differed 
depending on the spatial scale considered. This study provides the first step into investigating 
the role that spatial dynamics of habitat and connectivity play in coastal bird community 
composition. 
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2:40 PM: Islands in the ice: Climate change and ecological connectivity among 
Antarctica's ice-free areas 
Jasmine Lee, Iadine Chades, Richard Fuller, Ben Raymond, Justine Shaw, Aleks Terauds 
Presenting author: Jasmine Lee, University of Queensland 
 
Here we present a framework for understanding climate change impacts on Antarctic ice-free 
areas and the implications for connectivity and movements of biodiversity. Though making 
up only 0.32% of the continent, permanently ice-free areas in Antarctica are home to over 
99% of its biodiversity, including arthropods, nematodes, lichens, fungi and tardigrades. In 
addition, many vertebrates including pinnipeds and penguins rely on ice-free areas for 
breeding. Using newly-available, regionally specific climate predictions, and temperature-
index modelling we demonstrate potentially large increases in total ice-free area extent and 
disrupted patterns of connectivity among those patches under IPCC5 climate scenarios. 
Biodiversity implications are manifold, where unlike most of the world, where climate 
change is set to fragment species distributions, in Antarctica the increased connectivity could 
lead to dispersal and gene-flow among regions that have maintained genetic and evolutionary 
distinctiveness for up to 60 million years. Consequently, this could lead to rapid biotic 
homogenization, extinctions, and the further spread of invasive species. This work represents 
an essential first step for predicting the movements of both native and invasive species under 
climate change and for informing conservation planning and management in the region. 
 
2:45 PM: Predicting the effects of landscape structure on the relationship between 
species diversity and functional diversity 
Andrés Felipe Suárez Castro, Matthew G.E. Mitchell, Martine Maron, Jonathan Rhodes 
Presenting author: Felipe Suárez Castro, PhD candidate, School of Geography, Planning and 
Environmental Management. University of Queensland 
 
Predicting how landscape changes alter biodiversity patterns and ecosystem functions is of 
paramount importance to developing effective conservation strategies. However, much of the 
conservation science that focuses on maximizing measures of biodiversity fails to 
acknowledge the implications for ecosystem functions. Although functional diversity (the 
diversity of functional traits found in a community) is more strongly linked to ecosystem 
functioning than species diversity alone, there is a lack of theoretical and empirical evidence 
on how landscape structure affects species diversity and functional diversity simultaneously. 
We present a model that shows how landscape structure can influence the relationship 
between species diversity and functional diversity, and we illustrate how we are testing these 
hypotheses using bird species data collected in Brisbane, Australia. We show that the spatial 
configuration of landscape elements interacts with the distribution of functional traits across 
the landscape to determine which aspects of functional and species diversity are preserved. 
However, since spatial patterns of functional diversity respond diferently to large-scale and 
fine-scale factors, we highlight the importance of simultaneously evaluating species 
diversity-functional diversity relationships at different spatial scales. This information will 
allow more informed management of landscape change impacts on biodiversity. 
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2:50 PM: Assessing responses of a species to current habitat fragmentation can assist in 
evaluating the relevance of landscape corridors under future climate 
Sigrid Heise-Pavlov, Aliza Fassler 
Presenting author: Sigrid Heise-Pavlov, Centre for Rainforest Studies at the School for Field 
Studies; Yungaburra, 4884, Queensland, Australia 
 
Knowledge of the spatial configuration of a fragmented landscape and species-specific traits 
that affect  a species' ability to cope with habitat fragmentation can assist in assessing the 
species' vulnerability to fragmentation and the usefulness of proposed landscape corridors for 
the species' survival under climate change. We used sighting records of Lumholtz's tree-
kangaroos (Dendrolagus lumholtzi)(LTK), a large arboreal marsupial endemic to North-East 
Queensland, Australia, to determine movement capability and matrix tolerance of the species. 
Based on observed LTKs within unforested matrix in relation to the size and spatial 
distribution of fragments with suitable habitat it was found that the species may be able to 
include several unconnected patches with suitable habitat into its home range and to traverse 
the landscape by using small patches as stepping stones. Bioclimatic models were generated 
under current and three future climate scenarios and combined with a vegetation map of the 
Wet Tropics using MaxEnt/ArcGIS. With climate change existing fragments will decline in 
size which will lessen the usefulness of proposed landscape corridors with increasing 
extremity of climate change. The study identifies corridors of high importance under all 
selected future climate scenarios and which should be prioritized in conservation planning for 
this species. 
 
2:55 PM: Bridging the gap between ecologists and modellers: the Biodiversity and 
Climate Change Virtual Laboratory 
Sarah Richmond, Chantal Huijbers, Hamish Holewa, Brendan Mackey, Willow Hallgren 
Presenting author: Sarah Richmond, Biodiversity and Climate Change Virtual Laboratory, 
Griffith University 
 
Models play a critical role in synthesising our understanding of the natural world and making 
forward projections into novel conditions. While they are central to ecological forecasting, 
models remain inaccessible to most ecologists, in large part due to the informatics challenges 
of managing the flows of information in and out of such models. Species distribution models 
and future climate change predictions require access to large datasets in combination with 
knowledge about the appropriate analytical tools. The Biodiversity and Climate Change 
Virtual Laboratory (BCCVL) is a 'one stop modelling shop' that simplifies the process of 
biodiversity-climate change modelling. It connects the research community to Australia's 
national computation infrastructure by integrating a suite of tools in a coherent online 
environment. Users can access biodiversity and environmental data from global online 
datasets or upload their own datasets, perform data analysis with a suite of 19 different 
algorithms, and easily visualise, interpret and evaluate the results of the models. We will 
showcase how species distribution models enable researchers to investigate, explore and 
accelerate biodiversity and climate change research. 
 
  



232 
 

3:00 PM: Conservation ecology of the Pilbara Northern Quoll: home range, distribution 
and future climate change impacts 
Robert Davis, Molloy, Shaun W., Henderson, M., Van Etten, E., Dunlop, J. 
Presenting author: Robert Davis, School of Science, Edith Cowan University, 270 Joondalup 
Drive, Joondalup, Western Australia, 6027 
 
The Northern Quoll (Dasyurus hallucatus) is a nationally threatened and declining mammal 
species. Declines have been catastrophic, extensive and rapid due to predation on the 
introduced cane toad (Rhinella marina), habitat removal, predation by feral and domestic 
animals, inappropriate fire regimes and pastoralism. An emerging threat for the isolated 
population within the Pilbara region of Western Australia is the impacts of mining, which are 
contributing significantly to habitat loss. To investigate the conservation ecology of the 
Pilbara Northern Quoll, we examined interactions with mining infrastructure barriers by 
fitting custom made GPS pinpoint 50 collars (Sirtrack) to seven  individuals. We found 
evidence of long distance dispersal and use of road underpasses. We present data on 
relationships with geology and vegetation.  A comprehensive species distribution modeling 
exercise for the Pilbara Northern Quoll found that quoll potential distributions will contract 
inland and cane toad distributions will shift coastwards, leading to less future conflict 
between the two species than predicted. 
 
3:05 PM: Reptile embryos and climate change: modelling limits of viability to inform 
translocation decisions 
Nicola Mitchell, Nicholas Rodriguez, Gerald Kuchling, Sophie Arnall, Michael R. Kearney 
Presenting author: Nicola Mitchell, The University of Western Australia 
 
The embryos of many egg-laying species develop under the microclimate selected by one or 
both parents and these conditions may cease to be optimal under a changed climate. Assisted 
colonization is an emerging option to relocate species that are threatened by unfavourable 
changes in the local climate, but the incubation requirements of embryos are rarely 
considered in translocation planning. Here we demonstrate a mechanistic approach for 
assessing the optimal translocation range for the Western Swamp Turtle (Pseudemydura 
umbrina), a Critically Endangered reptile with an extremely restricted natural distribution. 
We determine thermal reaction norms and critical thermal limits for embryonic development, 
model soil temperatures at typical nest depths and simulate embryonic development, and map 
the probability of survival of P. umbrina embryos within the major bioregions of south-
western Australia. Model forced by future climates for 2050-70 demonstrate a southerly shift 
in the regions where embryos would be viable, highlighting the need to consider the 
fundamental niche limits of embryos when making translocation decisions. As P. umbrina are 
soon to be translocated to regions 300-400 km south of their natural range, our results show 
that females will need to nest in relatively unshaded sites to produce viable offspring. 
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3:10 PM: How does data availability bias the extinction risk assessments of migratory 
birds? 
Veronica Fernandes Gama, Mills, M, Szabo, J, Fuller, RA, Blomberg, SP, Possingham, HP 
Presenting author: Veronica Fernandes Gama, The University of Queensland 
 
Migrants extinction risk assessments might be disproportionally impacted by the amount and 
quality of data used, and a higher proportion of migrants (compared to non-migrants) might 
be threatened than currently estimated by the IUCN Red List, specially in data poor regions. 
Globally, less migrants are listed threatened than non-migrants, which could be reflecting the 
data scarcity in some countries. We think this could be true because in countries with more 
data availability for birds, the proportion of migrants listed threatened in IUCN Red List is 
higher than in countries with less data availability. Here we tested the sensitivity of IUCN 
Red List methods to data in the two groups of migratory and non-migratory birds to discover 
how the proportion of migrants and non-migrants threatened change when controlling for 
data availability. We chose a subset of bird species in a data-poor region, Brazil, for which 
we produced more data, and another subset in a data-rich region: Australia, for which we 
simulated less data. We re-assessed these species' extinction risk using the new baseline data 
and expert elicitation and evaluated how the proportion of migrants and non-migrants 
threatened changed in the two regions. In the process, we produced valuable data for 
Brazilian birds, and our methods for the species assessment might subsequently be used for 
the official Brazilian national assessment. Migratory birds have experienced precipitous 
declines in recent years and if these species extinction risk is being overlooked, it means they 
are lacking the protection they need. 
 
3:15 PM: Coastal fishing livelihoods and conservation on the tidal flats of southern 
Jiangsu Province, China 
Jing Li, Micha V. Jackson, Meilin Dong and Chi-Yeung Choi 
Presenting author: Micha Jackson, The University of Queensland 
 
The Rudong area located on the south coast of Jiangsu Province, China, provides critical 
intertidal habitat for migratory shorebirds, and is the most important stopover site left in the 
world for the Critically Endangered Spoon-billed Sandpiper and Endangered Nordmann’s 
Greenshank. But the rich intertidal flats that support these species are also relied on by 
coastal communities, and Jiangsu Province tidal flats are a major cultivating area for 
commercially important species of hard clams. Remaining intertidal flats in this region are 
under severe pressure from coastal development reclamation projects, and this form of habitat 
loss threatens both shorebirds and the livelihoods of shellfish harvesters who rely on these 
vast and productive mudflats. As part of the Conservation Leadership Programme’s Stopover 
ecology of Spoon-billed Sandpipers and Nordmann’s Greenshanks project, to learn more 
about their livelihoods and to raise environmental awareness in the Rudong area, a 
questionnaire was undertaken with local wild shellfish harvesters. The focus of the survey 
was to characterise use of and reliance on mudflat habitats, and to explore attitudes towards 
and knowledge of shorebirds amongst participants. This talk will present some results from 
this survey work, and reflect on current and potential future synergies between the local 
fishing community and conservation interests in the coastal area of southern Jiangsu 
Province. 
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3:20 PM: Integral Projection Models for Tasmanian Devil Facial Tumour Disease 
Hamish McCallum, Konstans Wells, Rodrigo Hamede, Menna Jones, Andrew Storfer, Paul 
Hohenlohe, Elizabeth Murchison 
Presenting author: Hamish McCallum, Environmental Futures Research Institute, Griffith 
University 
 
Integral projection modelling is a relatively recently developed approach, which allows 
demographic rates of individuals to be modelled as functions of one or more continuously 
distributed traits.  In most existing models, the main trait of interest is some measure of 
individual size, such as body mass. However, the approach has considerable potential to 
model infectious diseases, in which the trait of interest is the disease burden of individuals. 
This provides more flexibility than the frequently used Susceptible- Infected- Resistant 
framework, which assumes that all infections are essentially the same, whilst being more 
tractable than individual-based models. Here we describe the construction and application of 
these models in infectious disease systems, using Tasmanian devil facial tumour disease as a 
specific example. We model the death rate of infected devils as a function of tumour size. An 
issue critical to predicting the long-term viability of infected Tasmanian devil populations is 
determining how individual-level infection and tumour growth rates are linked to 
reproduction and long-term population dynamics. There is evidence of differences in the 
growth rate between tumour strains and our model allows us to explore the consequences of 
these differences for the persistence of Tasmanian devil populations in the wild. 
 
3:25 – 4:00 PM: Speaker question time 
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Awards session and Closing: July 8, 2016, 4:00 - 5:30 PM, Auditorium  
 

SCB Oceania is pleased to support a number of awards including the Oceania Distinguished 
Service Award (2016 inaugural year), Pacific Conservation Biology Student Presentation 
award (2016 inaugural year), SCBO Best student paper for 2016 and SCBO Best student 
presentation.  Please join us at this closing session where we will announce the awardees and 
hear from our 2016 inaugural Oceania DSA winner. 
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Neil Humphris BirdLife   
Nerida Bradley QTFN  

Nicholas Murray 
University of New South 
Wales n.murray@unsw.edu.au 

Nicola Mitchell 
The University Of Western 
Australia nicola.mitchell@uwa.edu.au 
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Ruben Venegas University of Queensland r.venegas@uq.edu.au 
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Stephen Kearney University of Queensland   
Stephen Turton James Cook University   

Steven Howell 
Department of Environment 
and Heritage Protection 

 Stewart Huxtable DPIPWE Tasmania stewart.huxtable@dpipwe.tas.gov.au 
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