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Executive Summary 

The Great Sandy Biosphere has recently been recognised by UNESCO as a site which can innovate 
and demonstrate approaches to conservation and sustainable development. Further, it is an important 
site for conservation at regional and global scales and aims to improve the relationship of people with 
their unique environment.  

The Great Sandy Biosphere has the world’s tallest and most complex rainforest growing on sandy 
substrate, contains many endemic species, and includes significant populations of rare, threatened 
and endangered species. The Biosphere includes the World Heritage listed Fraser Island, the Cooloola 
sandmass, (proposed for World Heritage listing), the Ramsar listed Great Sandy Strait, the Humpback 
Whale watching area of Hervey Bay, and the Woongarra fringing coral reef. 

A collaborative project has been undertaken between Fauna & Flora International Australia and the 
Burnett Mary Regional Group for Natural Resource Management Inc., to safeguard biodiversity, 
terrestrial ecosystem function and resilience in the Great Sandy Biosphere through the assessment 
and analysis of strategic on-ground actions and areas for investment on land outside the current 
protected area estate. The project aims to assess and analyse potential landscape scale condition 
improvement actions within the Biosphere and to determine appropriate conservation mechanisms for 
their implementation. 

To better inform the process, a technical committee was formed at the commencement of the project 
to lead the refinement of methodology and provide technical input into various components of the 
project. The technical committee was critical to capturing the information required to complete the 
project in the timeframe and in the absence of verified field data and limited published literature for 
landscape studies of this nature.  

The principal output of the project is a series of maps (spatial data) that identifies areas for potential 
future investment for condition improvement actions. Actions might include connecting ecosystems by 
increasing vegetated areas to buffer important ecosystems or the restoration of lineal fragments. 

This document is intended for use by those stakeholders in the Great Sandy Biosphere responsible for 
the management of biodiversity, and more generally, the health of the overall landscape. This includes 
Local Government (Gympie and Fraser Coast Regional Councils), State Government and its many 
departments that operate across the Biosphere, non-government organisations addressing natural 
resource management, industry that are currently promoting growth across the Biosphere and 
landholders managing individual parcels of land. Through the implementation of innovative 
conservation mechanisms, and a collaborative effort by all stakeholders, there is great potential to 
improve the current condition and function of ecosystems within the Great Sandy Biosphere. 
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1. Introduction 

A collaborative project has been undertaken between Fauna & Flora International Australia (FFI) and 
the Burnett Mary Regional Group for Natural Resource Management Inc (BMRG), to identify areas 
where innovative conservation mechanisms may have a significant effect on maintaining and 
improving ecosystem function and resilience in the Great Sandy Biosphere. The Great Sandy 
Biosphere has recently been recognised by UNESCO as a site which can innovate and demonstrate 
approaches to conservation and sustainable development, and aims to improve the relationship of 
people with their unique environment.  

The Great Sandy Biosphere (the Biosphere) is an important site for conservation at regional and global 
scales. It includes iconic natural assets such as the World Heritage listed Fraser Island and the 
Cooloola sandmass (proposed for World Heritage listing), recognised internationally for containing the 
world’s tallest and most complex rainforest growing on sandy substrate and 40% of the world’s 
perched lakes.  

The Biosphere includes the Ramsar listed Great Sandy Strait and much of the Great Sandy Marine 
Park. These areas include a diversity of marine and intertidal habitats including seagrass, mangroves, 
rocky headlands and saltmarshes (EPA 2004). These coastal habitats support species such as 
resident and migratory turtles and shorebirds, dugongs, and the water mouse. The area is also 
renowned for the Humpback Whale watching area of Hervey Bay, and the Woongarra fringing coral 
reef (BMRG 2008).  

Within the Biosphere, more than 50 species are listed as internationally threatened. Of national 
significance are the many terrestrial and aquatic endemic species, and populations of rare and 
threatened species, including the Illidges ant-blue butterfly, the Oxleyan Pigmy Perch and the Honey 
Blue-eye. The biosphere provides habitat for half of the bird species found on the Australian continent, 
and supports major feeding and roosting locations for migratory wading birds (BMRG 2008). 

Within the Biosphere are distinctive terrestrial ecosystems including heathlands, sub-tropical 
rainforests, woodlands, wallum, estuarine, riverine and tidal flat communities. While there are distinct 
ecosystems, the landscape is comprised of a mosaic of remnant vegetation, planted forests (native 
and exotic), agricultural crops and paddocks, grasslands and urban vegetation. Plant and animal 
interactions occur throughout this landscape of remnant and altered systems. 

The current ecosystems within the Biosphere are a synthesis of current and historical land use. All 
have been modified to varying degrees by human behaviour, and more increasingly by climate 
change. For example, the riparian zone of the Mary River is no longer known for kauri pines, and 
cycads that once were suspected of poisoning stock are absent from many areas that have been 
grazed. Some fauna species are now in such low numbers that their role within the landscapes they 
once inhabited has been substantially compromised while introduced species have flourished. While 
this project does not aim to restore ecosystems to a pre-disturbance state, it seeks to protect and 
enhance ecosystem processes using a variety of on-ground conservation measures that conserve 
biodiversity and promote sustainable land use practices. 

1.1 Key definitions 

There are a number of concepts that were key components of the methodology used for undertaking a 
landscape scale ecosystem function analysis. To understand the analysis process, it is important to 
define some key terms and concepts that are referred to in this document. 
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BioCondition  (Eyre et al. 2008) is a vegetation condition assessment tool that provides a metric as a 
measure of how a terrestrial ecosystem is functioning in terms of its biodiversity values.  BioCondition 
is used extensively within the M&E Framework developed in conjunction with this document (GHD 
2010) and is used within this assessment as a means of assessing and testing condition. 

A Biosphere Reserve  is a site recognised under UNESCO’s (United Nations Educational, Scientific 
and Cultural Organisation) Man and the Biosphere Program, which innovate and demonstrate 
approaches to conservation and sustainable development (UNESCO 1999). The Great Sandy 
Biosphere was accepted into the program in May 2009 and is now one of 529 Biospheres across the 
world. The Great Sandy Biosphere includes Fraser Island, Hervey Bay, Maryborough and Gympie, 
giving recognition to important conservation areas and encouraging local communities to live more 
sustainably.  

Broad vegetation groups  (BVGs) are generalised vegetation communities defined for Queensland. 
Broad vegetation groups are made up of a number of different Regional Ecosystems with like 
structural and floristic patterns.  They are used in this assessment to simplify threshold identification 
and modelling given the large number of Regional Ecosystems present (see definition below).  
Throughout the document, the term ‘ecosystem’ equates to Broad Vegetation Group or BVG. Refer to 
Section 2.2 and 3.3 for BVG delineation. 

Condition improvement actions  are the broad grouping of actions identified that have the potential to 
address identified threats to ecosystem function and condition. 

Condition improvement mechanisms  are the variety of new and existing mechanisms that have the 
potential to enhance biodiversity conservation and function within a given region. 

Connectivity  is a key element in an integrated landscape conservation approach and its theory is 
important for understanding the current condition of the Biosphere’s ecosystems. Habitats function as 
paths within a landscape allowing continuity of populations, communities and ecological processes 
(Saura and Torne 2009, Fitzgibbon et al. 2007). In this project, and as described in other literature 
(Lovell and Johnston 2009, Saura and Torne 2009, Fischer et al. 2006, Harper et al. 2005) , 
maintenance and enhancement of ecosystem function is not just limited to direct physical links such as 
corridors or ‘stepping stones’, but also requires maintenance of isolated remnants, and buffering 
remnants adjoining important habitat areas.  

Corridors  are linear strips of vegetation providing a continuous pathway between similar habitats or 
remnant patches to support the functional requirements of an ecosystem. Corridors assist movement 
between connected patches of habitat; thereby potentially increasing gene flow, promoting 
reestablishment of locally extinct populations, and increasing species diversity within otherwise 
isolated areas (Saunders and Hobbs 1991,Tewksbury et al. 2002). The importance of corridors refers 
to their relationship with other vegetation remnants, providing that it joins core habitat areas (QMRD 
2000).  

Ecosystem function  is defined as the ecological processes, including biotic and abiotic, that maintain 
the viability of biodiversity and its relationship with environmental factors. These processes may 
include, but are not exclusive to hydro-ecological relationships, habitat requirements of dispersive 
fauna, trophic interactions, primary productivity regimes, ecological fire regimes, spatially dependent 
evolutionary process and potential impacts of global climate change (Mackey et al. 2008). Recognising 
that very little information exists in this region on biotic and abiotic functions, ecosystem condition was 
assumed to be a surrogate measure for ecosystem function. Ecosystem condition was assessed by a 
technical committee and tested using a field-based condition assessment methodology developed 
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specifically for this project (further detailed in section 3.34). In this document, the term ecosystem is 
related to the spatial unit broad vegetation group described above. 

Edge-effects  are disturbances or ecological changes that arise at the boundaries of patches due to 
abiotic and biotic impacts. These include changes in light, wind and microclimate variables that make 
the physical environment more suitable for disturbance-adapted species such as weeds (Horn 2003; 
Fischer et al. 2006).  

M&E Framework  refers to the Monitoring and Evaluation Framework defined for the Biosphere (GHD, 
2010). Monitoring and evaluation is the foundation for adaptive landscape management, for making 
sound decisions about biodiversity condition within the Biosphere over time. Further details about this 
Framework can be found in Section 3.4. 

Patches  are relatively homogenous, non-linear areas of remnant vegetation that differ from their 
surroundings in the landscape (Foreman 1995). Size and shape characteristics of remnant patches 
can influence their ability to support a greater variety of biodiversity and habitat longevity (Stevenson 
and Chinner 2007). Attention has been focused on the value that large patches of remnant native 
vegetation have on conservation efforts. This includes preserving and buffering those areas that still 
remain, restoring those that once existed, and providing connectivity between them. In this study, a 
patch is considered an area made up of the same ecosystem types, not directly connected to another 
patch of the same ecosystem type. 

Pre-clear extent  is a mapping layer which indicates the predicted distribution and extent of a BVG 
prior to European settlement and subsequent clearing and land use change. This layer has been 
created by the Queensland Herbarium and is mapped at the same scale of the regional ecosystem 
mapping relevant for the area. This is also referred to as original extent throughout the document, and 
these terms have been used interchangeably.  

A Regional Ecosystem  is a vegetation community within a bioregion that is consistently associated 
with a particular combination of geology, landform and soil (Sattler and Williams 1999).  Within the 
Biosphere, Regional Ecosystems are mapped at scales between 1:50,000 and 1:100,000.  

Remnant vegetation is the term used to describe vegetation remaining after historical clearing or 
modification and is defined differently for woody vegetation compared to non-woody vegetation. 
Woody vegetation is mapped as remnant where the dominant canopy has greater than 70% of the 
height and greater than 50% of the cover relative to the undisturbed height and cover of that stratum 
and is dominated by species characteristic of the vegetation's undisturbed canopy. Non-woody 
vegetation is vegetation in which the ecologically dominant stratum is composed of grasses and /or 
other non-woody vegetation (Queensland Government 1999).  

Resilience  is an ability of an ecosystem to positively retain key characteristics, behaviour, structure 
and function in the face of disturbance. In order for ecosystem resilience to be defined, the ecosystem 
must have some sort of stability prior to the disturbance. 

Stepping stones  are one or more separate patches of habitat between otherwise isolated patches 
that provide resources and refuge that assist animals to move through the landscape (Stevenson and 
Chinner 2007). Stepping stones play a key role in maintaining genetic exchange and are important 
where other land uses provides a genuine barrier to natural ecological processes (Fisher et al. 2006). 

1.2 Scope 

This component of work is the first stage of a long term plan to implement innovative conservation 
mechanisms within the Biosphere. To this extent, the project aims to assess and analyse potential 
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landscape scale actions that can be implemented on land outside the current protected area estate, for 
use by land managers assessing their conservation activities.  The primary outcome of the project 
implementation is to safeguard biodiversity and terrestrial ecosystem function in the Great Sandy 
Biosphere. 

For the identification of areas suitable for the implementation of conservation mechanisms, an 
assessment of the current condition, to determine values and threats of existing ecosystems across 
the Biosphere was required. The integration of this information within a spatial context will provide 
valuable information that will assist planners and decision makers in prioritising areas to focus future 
conservation efforts. This report focuses on the analysis of ecosystem function at a landscape scale 
and in doing so will identify areas in need of further exploration and prioritisation of conservation 
mechanism opportunities. 

The report and its spatial component are designed to be adaptive. While significant fieldwork was not 
possible in the first stage (e.g. biodiversity assessments, species distributions and other relevant 
measures of ecosystem function), it is assumed that as more data is gathered, it will be included to test 
many of the assumptions and rules in future spatial and analytical activities. 

It is assumed and acknowledged that not all areas identified will be either available or suitable for all 
conservation mechanisms or any on-ground activities. While it is recognised that this is a vital part of 
the overall project objective, consideration of availability or suitability of identified areas for condition 
improvement is beyond the scope of this report. The implementation of on-ground actions to maintain 
and enhance ecosystem function is dependent on collaboration by many stakeholders including 
government, industry and landholders. 

Climate change will have an effect on species distributions, movements and trophic interactions 
throughout the world (Bennett 1999, Wilkins et al. 2006). While the effectiveness of corridors in 
assisting migration in response to climate change is uncertain, lineal corridors, buffering and extension 
of existing habitat will allow movement of at least some of the biota, and be of importance in assisting 
the maintenance of species assemblages under climate change (Wilkins et al. 2006). Limited 
information was available on the potential effects of climate change on these systems at the time of 
writing, however it is a critical data requirement to ensure appropriate adaptation needs are met. 

1.3 Objectives 

The specific objectives of this project are to: 

�  Outline the functional needs, existing threats, and current condition of the ecosystems present 
within the Great Sandy Biosphere; 

�  Develop a monitoring framework to assess the baseline condition of the Great Sandy Biosphere; 

�  Determine appropriate spatial thresholds for viable functioning systems based on existing literature 
and expert opinion; 

�  Develop a spatial model for the identification of suitable ecosystem improvement actions.  

�  Identify conservation mechanisms suitable for these condition improvement actions. 

1.4 Justification for study 

The Great Sandy Biosphere, internationally recognised for its natural assets, is considered to be a 
region of great biodiversity and endemism. The diversity of habitats, both aquatic and terrestrial, that 
occur from the Fraser Coast to the hinterland, from coastal dune complexes, through eucalypt forests 
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to rainforests, provides opportunities for a wide variety of species to exist. Also, the diversity in climatic 
conditions of the region mean that habitats and species found here might be in their northern most or 
southern most limits of their range. Despite the extent of habitats that have been compromised since 
European settlement (as a result of agriculture, forestry and human habitation), the Biosphere 
continues to be an important source and refuge for biodiversity. 

While the region is important for biodiversity, it is not immune to the pressure of increasing human 
population growth as is currently being experienced in other parts of south east Queensland (PIFU 
2009). Hervey Bay, on the doorstep of World Heritage Listed Fraser Island, is no longer simply a 
tourist destination; since the 1980’s it has experienced increased resident human population growth 
and associated industry. Demand for land for urban settlement continues and the need for 
infrastructure and services is placing pressure on habitats and their condition. This, coupled with 
changes in climatic conditions,  the past and existing agricultural and forestry practices, and 
subdivision of larger properties for hobby farms and rural residential subdivision in central and western 
parts of the Biosphere, threatens biodiversity and ecosystem resilience.  

The Biosphere covers an area of approximately 14.200 km², which, due to its large size, provides an 
opportunity to maximise biodiversity and maintain ecosystem function while allowing continued 
sustainable development to occur across the region. Protecting and conserving habitats is central to 
maintaining species diversity, species richness, presence of rare and specialised habitats, and thereby 
sustaining ecosystem function (Bennett 1999). Furthermore, it is acknowledged that a complex 
heterogeneous system of protected and unprotected areas is important (Lindenmayer and Franklin 
2002), and that unprotected lands play a critical role in biodiversity conservation. To effectively achieve 
a fully functioning heterogeneous landscape, knowledge of the current state of ecosystems and where 
to prioritise efforts to protect and restore systems is paramount. 

This project forms the basis for achieving sustainable use of the Biosphere based around conserving 
the existing ecosystems and their function. This is based on the fulfilment of the three functions of 
biosphere reserves:  

1. Conservation – “Contribute to the conservation of landscape ecosystems, species and genetic 
variation”; 

2. Development – “Foster economic and human development which is socio-culturally and 
ecologically sustainable”; and, 

3. Logistic support – “Support for demonstration projects, environmental education and training, 
research and monitoring related to local, regional, national and global issues of conservation and 
sustainable development.” (UNESCO 1999). 

1.5 General approach 

In developing the methodology for this project, other landscape scale studies and approaches have 
been considered (Stevenson and Chinner 2007, Wilkins et al. 2006, Lambert et al. 2008, Mackey et al. 
2008). These all had multiple but differing objectives, and while certain aspects and concepts may 
have been replicable, others may not have been relevant to achieving the objectives of this study. 
Nonetheless, these and other previous studies have provided useful information that have been 
considered in the development of the methodology and for important summaries of theoretical 
concepts and assumptions. 

The methodology derived for use within this project was driven largely by the current availability of 
data, general ecosystem function theory and the use of an expert panel. It was recognised that an 
expert panel approach was the most suitable way to access local information for the region outside of 
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existing data sets, particularly given the lack of detailed information in the literature on ecosystem 
function pertinent to the subject area (as discussed in subsequent sections). Throughout the 
document, this panel is referred to as the technical committee.  

The technical committee was formed at the commencement of the project and provided technical input 
throughout the project. The technical committee was also responsible for reviewing draft documents as 
they were prepared. In the absence of suitably verified field data and published literature for the 
subject area, this committee was critical to capturing information required which contributed to 
completion of the project within the desired timeframe. 

The methodology focused on six key steps. While the detail of each step is provided in the 
methodology section of this report (Section 3), they are also summarised below for initial reference and 
also in diagrammatic form in Figure 1.1.   

1. Identify and define the key ecosystems within the Biosphere. 

2. Assess the current condition of the ecosystems within the Biosphere and identify current threats to 
ecosystem function (technical committee input and field based assessments).  

3. Set thresholds for maintaining and enhancing ecosystem function (condition). 

4. Develop a spatial model based on these thresholds for the identification of suitable ecosystem 
condition improvement actions. Four broad on-ground condition improvement actions are to be 
explored spatially in this project, including:  

�  Expansion investigation actions , where unviable remnant patches are expanded into 
previously vegetated areas of the same BVG; 

�  Lineal corridor actions , where fragmented but naturally lineal vegetation communities are 
directly linked or extended lineally into previously vegetated areas of the same BVG; 

�  Buffer actions , where existing  viable remnant patches are to be protected by sympathetic 
adjoining land uses and management; and 

�  Maintenance actions , where existing remnant patches are managed to improve their 
condition through on-ground works. 

5. Undertake a spatial analysis of conservation mechanisms that can be used to assist 
implementation of the function (condition) improvement actions. 

6. Prepare a final mapping product that identifies areas for future investment and priority setting. 
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Figure 1.1 General approach to project methodology.   

1.6 Document structure 

The purpose of this report is to document the process undertaken to meet the project objectives. It has 
been prepared in several sections that: 

�  Detail the current state and importance of the Biosphere, defines the study boundaries and 
ecosystem types (Section 2); 

�  Describes the methodology for the ecosystem condition assessment, setting thresholds required to 
maintain and enhance ecosystem function, preparing the model for spatially representing 
ecosystem maintenance and enhancement areas and associated on-ground condition 
improvement actions (Section 3);  

�  Presents the results of analyses and the mapping outputs obtained at the landscape scale 
(Section 4);  

�  Presents the results of analyses and the mapping outputs obtained per ecosystem type that 
identifies areas within the Biosphere for future investment (Sections 5 to21);  

�  Presents the results of analyses and the mapping outputs identifying appropriate/suitable areas for 
the different conservation mechanisms (Section 22); and  

�  Presents a review of the project process and recommendations for future iterations (Section 23). 
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2. The Great Sandy Biosphere 

The Great Sandy Biosphere is a region important for the conservation of biodiversity at regional and 
global scales. It occurs within Southeast Queensland bioregion and straddles two subregions, the 
Burnett-Curtis lowlands and the Great Sandy (Figure 2.1). Each subregion has a uniform pattern of 
geology, landform, climate and biota (Sattler and Williams 1999). 

Despite changes in habitat condition and extent since European settlement, the Biosphere continues 
to exhibit and contain:  

�  A high species richness (over 5000 taxa in the Biosphere); 

�  Many internationally significant species (more than 50 species identified on the IUCN Red List); 

�  Numerous endemic species, including flora species e.g. smyrell’s Clausena (Clausena 
smyrelliana); 

�  A concentration of rare and threatened species (approximately 250 species listed under 
Queensland legislation); 

�  Significant populations of species which have declined elsewhere in Australia (more than 100 
species listed under Commonwealth legislation); 

�  Important sites for migratory bird species (Ramsar listed Great Sandy Strait). In fact, the Biosphere 
area records at least 49% of the resident and frequent migratory birds known to Australia in only 
0.18% of Australia’s landmass; 

�  Important site for migratory fauna species, including the indo-pacific humpback dolphin, the 
humpback whale and the leatherback turtle; 

�  Nationally and internationally significant geomorphologic and hydrological features (World Heritage 
Listed Fraser Island) (BMRG 2008); and 

The maintenance and conservation of these notable features depends largely on the maintenance of 
key ecological functions within the ecosystems that they occur within. Understanding the ecosystems, 
the species that occur within them and the interrelationships that exist is paramount to defining and 
understanding ecosystem function. 

The following section provides a summary of our current understanding of the status of the Biosphere 
and defines the: 

�  Ecological function of ecosystems within the Biosphere 

�  Ecosystem types across the Biosphere 

�  Species known to occur in the Biosphere 

�  Current land use patterns 
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Figure 2.1 Satellite image of the Great Sandy Biosp here in the context of Australia 



 

The Great Sandy Biosphere Links Project 
Page | 11 

 

2.1 Ecological function of the Biosphere 

The ecosystems of the region have varied functional requirements that support the notable features of 
the biosphere mentioned in the previous section.  These requirements dictate the extent and condition 
of any single ecological community and its ability to maintain itself.  To follow is a list of some of the 
functional requirements of ecosystems found within the Biosphere. Each ecosystem may need only 
one or many of these listed requirements to function effectively.  

·  High moisture; 

·  Absence of fire; 

·  Fire for regeneration: frequency and duration; 

·  Vectors for seed dispersal; 

·  High rate of nutrient cycling; 

·  Limited light to understorey; 

·  Low lying areas / drainage lines; 

·  Periodic / frequent inundation by fresh or brackish water; 

·  Soils of low quality / leached / poorly drained; 

·  Specific water quantity or quality; 

·  Low intensity coastline areas; and 

·  Anaerobic environments. 

Assuming that an ecosystem is functioning sufficiently, it can provide key services to other species 
(including humans) and ecosystems.  The ecological function of ecosystems is yet to be researched in 
any detail for specific ecosystems within the Great Sandy Biosphere.  Research elsewhere (e.g. 
summarised in Costanza et al. 1997) provides evidence that ecosystems provide the following services 
or key functions: 

·  Providing habitat (source refuge, linkage); 

·  Maintenance of macro- and micro-climate; 

·  Nutrient cycling; 

·  Food webs and ecological interactions; 

·  Flood mitigation; 

·  Water filtration and maintenance of water quality in aquatic systems; 

·  Erosion control; 

·  Provision of soils and nutrients; 

·  Gas exchange and provision of oxygen; and 

·  Carbon sinks. 

There is much literature detailing the importance of landscape connectivity for maintaining biodiversity, 
through the movement of individuals and genetic material between habitats (Harrison and Quin 1989, 
Hanski 1989, Olivieri et al. 1990, Harper et al. 2005, Stevenson and Chinner 2007, Horn 2003, Fischer 
et al. 2006, Foreman 1995). However, few studies have looked in-depth or made accurate estimates 
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about the amount of connectivity that is needed to maintain condition, particularly at a landscape scale. 
Of course, there is considerable scientific agreement that larger remnant patch sizes, wider corridors 
and more buffering will positively benefit those systems where the aim is to preserve ecological 
function (Saunders and Hobbs 1991, Foreman 1995, Beier and Noss 1998, Bennett 1999), but there is 
little readily available data that suggest limits to be applied to particular systems. This lack of research 
may be a result of: 

�  a poor understanding of the ecology of most ecosystems; 

�  the difficulty of designing statistically valid studies; 

�  the long-term nature and resources required for research in fragmented landscapes; and 

�  the complications arising from the potential habitat suitability of changing land uses adjacent to 
corridors and patches (Lindenmayer 1994).  

The size of remnants required to conserve biodiversity and the exact width of corridors to maintain 
ecosystem function between patches varies considerably with site quality, species characteristics, 
threats, status of surrounding land use and topographic location (Wilson and Lindenmayer 1995, 
MacDonald 2003).  

2.2 Ecosystem type  

Broad Vegetation Groups (BVGs) are the ecosystem types that will be considered in this document. In 
Queensland, 35 BVGs have been described. This presents a useful broad-scale approach to grouping 
the vegetation communities, and therefore ecosystems, of the Biosphere. In the Biosphere, 17 of the 
state’s 35 BVGs are present, described below and represented spatially in Figure 2.2. 

Throughout this analysis, BVG’s have been delineated through standard Regional Ecosystem 
classifications (See Appendix A for the delineation of RE’s into BVGs) and mapped using the latest 
Regional Ecosystem dataset (Version 6 – November 2009) based at 1:50-100,000 for the subject area. 

The following BVGs form the basis of the representative ecosystems of the Biosphere for this 
document.  

�  BVG2: Complex to simple, semi-deciduous mesophyll to notophyll vine forest, sometimes with 
Araucaria cunninghamii; 

�  BVG3: Notophyll vine forest/ thicket (sometimes with sclerophyll and / or Araucarian emergents) 
on coastal dunes and sandmasses; 

�  BVG4a: Gallery rainforest (notophyll vine forest) on alluvial plains and along streamlines; 

�  BVG4: Notophyll and feather palm or fan palm vine forest on alluvia, along streamlines and in 
swamps on ranges; 

�  BVG5: Notophyll to microphyll vine forests, frequently with Araucaria spp. or Agathis species; 

�  BVG8: Wet eucalypt tall open-forest on uplands and alluvia; 

�  BVG9: Moist to dry eucalypt open-forests to woodlands usually on coastal lowlands and ranges; 

�  BVG10: Corymbia citriodora dominated open-forests to woodlands on undulating to hilly terrain; 

�  BVG12: Dry eucalypt woodlands to open-woodlands, mostly on shallow soils in hilly terrain, mainly 
on sandstone and weathered rocks; 
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�  BVG13: Dry to moist eucalypt woodlands and open forests, mainly on undulating to hilly terrain of 
mainly metamorphic and acid igneous rocks; 

�  BVG16a: Eucalyptus tereticomis, Melaleuca viminalis, Casuarina cunninghamiana fringing forests 
along alluvial plains along water courses 

�  BVG16: Eucalyptus spp. dominated open-forest and woodlands drainage lines and alluvial plains; 

�  BVG17: Eucalyptus melanophloia dry woodlands to open-woodlands on sandplains or depositional 
plains; 

�  BVG21: Melaleuca spp. dry woodlands to open-woodlands on sandplains or depositional plains; 

�  BVG22: Melaleuca spp. on seasonally inundated open-forests and woodlands of lowland coastal 
swamps and fringing lines (palustine wetlands); 

�  BVG28: Open-forests to open-woodlands in coastal locations. Dominant species such as 
Casuarina spp., Corymbia spp., Allocasuarina spp., Acacia spp., Lophostemon suaveolens; 

�  BVG29: Heathlands and associated scrubs and shrublands on coastal dunefields and inland/ 
montane locations; 

�  BVG34: Wetlands associated with permanent lakes and swamps, as well as ephemeral lakes, 
claypans and swamps. Includes fringing woodlands and shrublands; and 

�  BVG35: Mangroves and tidal saltmarshes. 



 

The Great Sandy Biosphere Links Project 
Page | 14 

 

 

Figure 2.2 Broad vegetation groups in the Great San dy Biosphere 
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2.3 Species composition 

The large scale of the Great Sandy Biosphere and its constituent biological and geomorphological 
components are unique in composition and offer unparalleled features of global significance. This 
significance is largely due to the presence of a biogeographical overlap known as the McPherson-
McLeay Overlap, being a “major centre” of vascular plant endemism. But the significance is also 
because it contains: 

·  Ancient dune chronosequencing; 

·  The largest unconsolidated coastal sandmass and sand island in the world; and 

·  The tallest and most complex rainforests growing in sand in the world. 

The fauna that are known to occur within the Biosphere and the conservation status of taxa under 
state and federal legislation are summarised in Table 2.1.  

Table 2.1 Estimated numbers of taxa in each fauna g roup and their conservation status 
within the Great Sandy Biosphere 

Vertebrates Invertebrates 

Fauna Group Number 
of 
species 

Nature 
Conservation 
Act 1992  

EPBC Act 1999 Fauna Group Number of 
species 

Birds 330 39 50 Butterflies 158 

Mammals 85 13 8 Beetles  715 

Reptiles 129 15 6 Terrestrial/ 
Freshwater 
invertebrates 

789 

 

Amphibians 39 8 1 Marine 
invertebrates 

880 

Freshwater Fish 59 4 4   

Marine Fish 1512 1 3   

TOTAL 2154 80 72 TOTAL 2542 

Source: BMRG 2008 

The flora that is known to occur within the Biosphere and the conservation status of flora species 
under state and federal legislation are summarised in Table 2.2. 
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Table 2.1 Estimated number of plant species and the ir conservation status within the Great 
Sandy Biosphere 

 Number of Species 

TOTAL  2841 

Nature Conservation Act 1992  

Endangered 19 

Vulnerable 37 

Rare 58 

TOTAL 114 

EPBC Act 1990   

Endangered 14 

Vulnerable 38 

TOTAL 52 

Source:  BMRG 2008 

2.4 Current land use patterns 

The resident human population of the Biosphere is approximately 163,400 with approximately 950,000 
seasonal visitors (PIFU 2009). There are currently an average of 1,300 new residents every week in 
south-east Queensland (PIFU 2009), representing approximately 70% of Queensland’s population 
growth for the year 2008. The Biosphere includes National Parks, Conservation Parks and Forest 
Reserves, the Wide Bay Military Reserve, remnant vegetation protected under the Queensland 
Government’s Vegetation Management Act 1999, the Great Sandy Marine Park and a matrix of 
freehold land, unallocated State land and leasehold land.  

Land use within the Biosphere includes residential, urban commercial, cropping, grazing, mining, 
plantation forestry, production forestry, perennial horticulture, manufacturing, irrigated agriculture, 
intensive horticulture, intensive animal production and conservation. Figure 2.3 illustrates the diversity 
of land uses within the Biosphere. The planning challenge in south-east Queensland is to maintain 
biodiversity and natural resources while managing population pressures and to build on the community 
culture of sustainable living. It is therefore critical to develop a landscape assessment approach that 
provides quality information to assist planning decisions and supports the development of innovative 
conservation mechanisms.  
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Figure 2.3 Patterns of land use in the Great Sandy Biosphere. 
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3. Methodology 

3.1 Methodology background  

Determining functional requirements of ecological systems is difficult, particularly at the landscape 
scale. This is likely the result of variations in location, topography, area, the structure and composition 
of vegetation, the spatial and temporal context of habitats and the target species involved (Foreman 
1995b, Tewskbury et al. 2002, Fischer et. al. 2006, Stevenson and Chinner 2007, Land and Water 
2008, Saura & Torne 2009, Dyer and Holland 1991).  

While existing literature provides useful guidelines and minimum standards, the specific design details 
required to maintain and enhance ecosystem function in the Biosphere must consider the unique 
threats and pressures relevant to the region. For this reason, the majority of information used in this 
project is based on information provided by the technical committee and supported by relevant 
literature where available and appropriate. 

The technical committee was made up of scientists and land managers from the Great Sandy region 
and included representatives from the Queensland Herbarium, Gympie and Fraser Coast Regional 
Councils, Queensland Primary Industries, Department of Environment and Resource Management 
(DERM) and independent respected field biologists. It is assumed that the team had the knowledge of 
local systems to provide the input required to undertake the analyses for this project. 

For the purposes of this study, ecosystem condition is considered an indicator or  surrogate of 
ecosystem function . That is, the project team has taken the assumption that where a remnant has 
not previously been altered by past land use, currently is under little or no threat, is well protected (e.g. 
protected area estate), then it is likely to be in ‘good’ condition, and therefore likely to be functioning 
well. In contrast, patches in poor condition (e.g. have been partially cleared) and threatened (e.g. 
weeds, cattle grazing) are likely to have a reduced or compromised ecological function.  

There are however BVG’s that are more prone to disturbance and impact than others, which could be 
termed less ‘resilient’.  This inference has been accommodated within the proposed methodology. 

3.2 Methodology approach  

The following sections contain the methods used to: 

1. Delineate ecosystems into broad vegetation groups ( BVG) – The delineation of smaller 
scale ecosystems into like functioning BVGs for ease of calculation and assessment. 

2. Measure ecosystem function through baseline BVG con dition assessment  - Each BVG 
was assessed for its current condition across the Biosphere by the technical committee and 
also by field assessment (based on a methodology developed for this project). 

3. Set thresholds for the maintenance and enhancement of function for each BVG  - 
Thresholds were set by the technical committee for patch size and connectivity requirements 
to either maintain or enhance ecosystem function. 

4. Identify the condition improvement actions relevant  to the maintenance and 
enhancement of function for each BVG  – Simple categorisation of condition improvement 
actions, including expansion, buffer, lineal corridor, and maintenance actions. 

5. Spatially Identify where condition improvement acti ons are required for each BVG  - A 
spatial model was developed to highlight areas across the Biosphere that could be targeted for 
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maintenance and enhancement actions based on the thresholds set by the technical 
committee. 

6. Identify the possible conservation mechanisms that could deliver condition 
improvement actions – existing and potential mechanisms are identified that could contribute 
to the achievement of condition improvement actions identified in point 5, based on decision 
rules for their appropriateness in a given location. 

7. Spatially identify where such conservation mechanis ms may apply  - Spatial analysis to 
determine areas where statutory or voluntary conservation mechanisms may assist in 
promoting on-ground condition improvement actions.  

3.3 Delineate ecosystems into broad vegetation grou ps 

As discussed in Section 2.2, BVGs are used as the vegetation grouping for ecosystem function. BVGs 
are made up of a number of similar Regional Ecosystems (REs). Regional Ecosystems identify 
discrete vegetation communities in Queensland. RE’s are descriptions of the applicable Bioregion (e.g. 
Southeast Queensland), the landzone (geology and landform) and the vegetation type (Sattler and 
Williams 1999). Over 1,350 REs have been defined for Queensland, and 103 REs occur within the 
Biosphere (Appendix A). Due to the large number of REs found in the Biosphere, it is difficult to assess 
the condition of each RE across the entire landscape for this project. By combining a suite of related 
REs into BVGs, it provides a more practical means for assessing ecosystem condition across the 
Biosphere within the scope of this project. 

The 103 discrete Biosphere RE’s have been assigned to 17 of the State’s 35 BVGs, described in 
Section 2.2.  Where there are mixed polygons of multiple RE’s, the BVG delineation is taken to be the 
dominant RE type. 

Section 2.2 and Figure 2.2 provides a list and spatial representation of the BVGs in the Biosphere. For 
the remainder of the document, when the term ecosystem is used, it can be assumed that this is 
referring to BVGs. 

3.4 Measure ecosystem function through baseline BVG  condition assessment 

It was assumed that a condition assessment of this nature would act as a surrogate of function, as 
previously described. Based on landscape ecological theory, it is assumed that features such as patch 
size, shape and connectivity, including buffering, are the most important landscape elements to target 
for maintaining and enhancing ecosystem function (See Section 1.1). 

For this study, vegetation condition is the degree to which the attributes of a patch of vegetation differ 
from the attributes of the same vegetation community in its reference state. The reference state refers 
to the natural variability in attributes of a relatively unmodified ecosystem.  

The technical committee assigned and scored each BVG on its condition (Table 3.1) based on the 
following system: 

�  Score 1: <25% of remaining vegetation is in reference state  

�  Score 2: 25-50% of remaining vegetation is in reference state 

�  Score 3: 50-75% of remaining vegetation is in reference state 

�  Score 4: 75-100% of remaining vegetation is in reference state 
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Condition improvement actions, specifically maintenance, were determined based on these scores, 
with specific consideration to BVG specific threats identified by the committee. While prioritisation is 
not being undertaken at this stage of the project, carrying out activities in high or low condition areas 
would need to consider the cost of implementation and the effect that implementation will have, based 
on identified threats for each BVG. 

Table 3.1 BVG condition scores as identified by the  technical committee 

BVG 
Condition 

Score Notes 
2 2 
3 1 On remainder of mainland 
3 4 On Fraser Island and Great Sandy NP 
4a 1 
4b 2 
5 2 
8 2 On remainder of mainland 
8 4 On Fraser Island and Great Sandy NP 
9 2 On remainder of mainland 
9 4 On Fraser Island and Great Sandy NP 
10 1 
12 3 
13 3 
16a 3 
16b 3 
17 3 
21 3 
22 3 
28 3 
29 4 
34 4 
35 3   

In order to test the assumptions and assessments made by the technical committee, a baseline field 
assessment methodology was developed and was conducted in parallel with this project. This 
methodology is described in detail in the BioCondition monitoring and evaluation framework (GHD 
2010), developed in conjunction with this report. To summarise this approach, the monitoring and 
evaluation framework was developed to:  

�� Assess the baseline condition of the representative ecosystems of the Biosphere; 

�� Monitor changes in biodiversity condition over time; and 

�� Monitor condition of the representative ecosystems in response to different management 
regimes. 

This framework utilises DERM's BioCondition methodology (Eyre et al. 2006, Eyre et al. 2008) to 
assess both reference and assessment (BioCondition) sites for BVGs occurring within the Biosphere. 
The reference sites are regarded as having minimal alteration due to previous landuse, and are 
considered ‘control’ sites that are often located within the protected area estate. The BioCondition sites 
are assessed and the scores compared to the reference sites to provide an objective measure of 
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ecosystem condition. Assessable attributes for measuring reference and BioCondition sites vary 
depending on the ecosystem, and can be found in Appendix B. 

At the completion of this report, six BVG’s have had reference sites assessed and BioCondition 
Benchmarks established (Appendix C). BioCondition assessments for these target BVG’s are being 
completed with sites scattered across a variety of land uses and tenures. When completed and in a 
future editions of this document, the condition scores in the field will be used to test the scores 
produced by the Technical Panel. 

3.5 Set thresholds for the maintenance and enhancem ent of function for each 
BVG 

The threshold setting approach included a literature review in combination with expert advice to 
identify the functional requirements of each BVG and those thresholds required to enhance and 
maintain ecosystem function. Threshold setting was aimed at preserving existing viable patches and 
improving connectivity within the landscape, by identifying the functional requirements of each 
ecosystem and ways in which to enhance these features. This component of the project generated 
much discussion between members of the technical committee, and was considered a critical 
component of the project. 

While there is little evidence within the literature, some studies have been undertaken for specific 
habitat types and species, providing some information that may assist in setting thresholds for 
maintaining and enhancing ecosystem function in the Great Sandy Biosphere. However, the unique 
factors relevant to the Biosphere, existing threats and the local pressures imposed by future 
urbanisation and changing land use were dominant considerations in setting thresholds for this project. 

For each of the 17 BVGs, patch viability thresholds for ecosystem function were suggested for each of 
the following parameters by the technical committee (Table 3.2). Relevant literature was also used to 
support the thresholds suggested.  Factors affecting the condition and functioning of patches include 
the size, width and shape of native vegetation remnants, which vary in their levels of natural resilience 
and resistance to change. Species and their respective minimum habitat requirements were 
considered only where they served a functional purpose (e.g. seed dispersal agents) relevant to the 
long-term functional health of the BVG. 

�  Viable patch size  - There is considerable evidence indicating that larger remnant patches 
provide more viable habitat and contain more species than smaller remnants (Barrett et al. 
1994, Catteral et al. 1998). As such, the ecosystem is likely to be in better condition if the area 
of consistent, unmodified vegetation is larger and therefore has a greater likelihood of 
maintaining function. Despite this, it is clear that some vegetation communities persist as small 
and sometimes naturally fragmented patches. 

Thresholds for viable patch sizes were determined by the technical committee. Patches that 
were above determined thresholds for each BVG were considered viable  patches. Those 
below the determined thresholds were considered unviable  patches.  

�  Minimum edge to area ratios  –Patch shape, as measured by edge to area ratio, influences 
the amount of ecologically viable core area that is a sufficient distance from the edges (Start 
1991). For example, a long thin patch will have a higher edge to area ratio than a round patch, 
and be considered to suffer from edge effects to a greater degree. 

Thresholds for edge to area ratio were calculated using a complex algebraic formula, based on 
a minimum patch size and patch width determined by the technical committee. Where the 
edge to area ratio of a patch did not meet the pre-determined threshold, patches were 
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considered unviable . Expansion actions were determined to calculate an appropriate buffer 
size for expansion investigation modelling.  

Table 3.2 BVG thresholds for the identification of viable and unviable patches. 

BVG 

��������
��	
����
��
�����

��������
��	
���
���	������

�����
	�������
��	���

2 ��� ���� ���
3 ��� ���� ���
4a �� ���� ��	�
4 �� ���� ��	�
5 ��� ���� ���
8 ��� 
��� �

�
9 ��� 
��� �

�
10 ��� 
��� �

�
12 ��� 
��� �

�
13 ��� 
��� �

�
16a �� ���� ��	�
16 ��� ���� ����
17 ��� 
��� �

�
21 �� ���� ��	�
22 �� ���� ��	�
28 ��� ���� ����
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3.6 Identify the condition improvement actions rele vant to the maintenance 
and enhancement of function for each BVG 

Condition improvement actions to be evaluated in this assessment are described below, along with 
details of the modelling considerations. Measures were determined by the technical committee, and by 
algebraic and circle formula calculations. 

�  Maintenance actions , where existing remnant patches are managed to improve their condition 
through on-ground works. 

�  Buffer actions  - Viable patches of vegetation that are buffered by sympathetic land uses are more 
likely to maintain ecological function than those that are surrounded by heavily urbanised or 
intensified human land use, where noise, predators and other sources of disturbance are prevalent 
(Laurance 1990, Franklin 1993, Tocher et al. 1997, Marzluff and Ewing 2001). Wider buffers can 
thus reduce the impact of edge effects and are an important functional requirement in mixed use 
landscapes.  

�  Buffer modelling –  Buffer modelling occurred where existing viable  remnant patches were 
to be protected by sympathetic adjoining land uses and management. Buffer widths to 
protect against edge effects were assigned by the technical committee, based on the 
functional requirements and threats relevant to each BVG (Table 3.3). Other BVGs could 
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form this buffer, but where space allowed, and remnant vegetation didn’t exist, an action to 
create a buffer was identified. 

�  Expansion investigation actions  - It is an underlying assumption that patch size and shape play 
a critical role in supporting a greater variety of biodiversity and habitat longevity (Stevenson and 
Chinner 2007). Enlarging patch size through revegetation or regrowth retention, is a critical 
component of condition improvement actions.  

�  Expansion modelling  – Expansion modelling occurred where unviable  remnant patches 
(by size or shape) were expanded into previously vegetated areas of the same BVG. The 
expansion model used two separate calculations: 

1. Expansion where patch size rendered it unviable . In this case, existing patches were 
separated into patch size classes, and a proportionate increase in size, using a calculated 
buffer width was modelled (Model Formula in Appendix D).  Increasing the size of the patch 
occurred by setting a buffer around the entire unviable BVG patch in calculated increments, 
depending on the current size, in relation to its minimum viable patch size. To allow for the 
variation in patch sizes below a minimum patch size, ranges have been defined, to capture 
different levels of increases in hectares required. These ranges are 0-9.99ha, 10-19.99ha, 
20-29.99ha, 30-39.99ha, 40-49.99ha. The expansion exercise occurred for all patches 
within each of the ranges that fall below the minimum viable patch size (Table 3.3).  

2. Expansion where the edge to area ratio rendered it unviable . In this instance, unviable 
patches were buffered by a distance calculated by an assessment of the minimum width of 
viable patch size of the BVG.  The buffer width applied to the unviable patch size was 
calculated  by subtracting 50m (the minimum known width of the patch as determined by 
mapping scale) from the minimum width threshold established for that BVG and dividing this 
by 2 (Table 3.3). 

The resulting areas modelled are titled “Expansion Investigation Areas”. The expansion 
investigation areas around these unviable patches are significantly larger than the buffers 
modelled for viable patches. The calculated increments takes account of the assumption 
that the uptake of conservation mechanisms by landholders may only be 50% and that 25% 
of the identified land will not be available for expansion (existing extent of other remnant veg 
or outside of pre-clear). They are considered investigation areas, as it was recognised that 
only approximately 25% (after estimations above) of the identified area was likely to be 
available for condition improvement actions. Subsequently, the expansion investigation 
areas are up to four times larger than the recommended buffer width thresholds, to ensure 
that a viable size could be reached either through direct connection or through the 
establishment of stepping stones. 

�  Lineal corridor actions  - Wildlife corridors can play an important role in maintaining wildlife 
diversity by allowing ongoing access to resources and increasing genetic exchange between 
wildlife subpopulations (Bennett 1990, Catterall 1991, Hussey et al. 1991, Lindenmayer 1994) as 
well as providing habitat for residents. The natural heterogeneity of BVGs in this region mean that 
natural fragmentation frequently occurs within BVGs, and so corridors are not essential for all BVG 
types in their own right. However, where they are appropriate, lineal corridors may be required to 
connect nearby patches of the same BVG where the BVG is limited spatially by geological or 
hydrological features e.g. riparian vegetation.  

�  Lineal corridor modelling – Lineal corridors were only identified for BVG’s that have lineal 
functional needs, and should connect nearby patches of the same BVG. In this region, this 
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only included closed canopy riparian systems of BVG 4a and 16a. These BVGs play a 
functional role in physical fresh water aquatic systems (e.g. shading and food sources).  
Subsequently, lineal corridors were considered of particular importance along water 
courses. Lineal corridor modelling was appropriate for BVGs 4a and 16a, based on a 
minimum corridor width and association with water courses (Table 3.3). 

Table 3.3 BVG measures for condition improvement ac tions of buffering, expansion 
investigation and lineal corridors. 

 

Viabl
e 
patch
es 

Unviable by size Unviable in 
edge to 
area ratio  

Lineal corridor (only 
BVG 4a & 16a) 

= or < 
9.9ha  

10-
19.9ha  

20-
29.9ha  

30-
39.9ha  

40- 
50ha  

BVG 

Buffer 
width 
(m) 

Expansion buffer width (m) for patch size 
range: 

Expansion 
buffer 
width  (m) 

Corridor 
width (m) 

Corridor 
length 
(m) 

2 500 439 222 n/a n/a n/a 225 

3 500 439 222 n/a n/a n/a 225 

4a 100 n/a n/a n/a n/a n/a 50 100 1000 

4 100 n/a n/a n/a n/a n/a n/a 

5 500 439 222 n/a n/a n/a 225 

8 500 735 557 415 282 147 125 

9 300 735 557 415 282 147 125 

10 300 735 557 415 282 147 125 

12 100 735 557 415 282 147 125 

13 100 735 557 415 282 147 125 

16a 100 n/a n/a n/a n/a n/a 50 100 1000 

16 100 788 n/a n/a n/a n/a 25 

17 100 735 557 415 282 147 125 

21 100 n/a n/a n/a n/a n/a n/a 

22 100 n/a n/a n/a n/a n/a n/a 

28 100 788 n/a n/a n/a n/a 25 

29 100 439 222 n/a n/a n/a 25 

34 100 n/a n/a n/a n/a n/a n/a 

35 100 n/a n/a n/a n/a n/a n/a     

3.7 Identify spatially the area where condition imp rovement actions are 
required for each BVG 

To spatially represent areas for condition improvement in the Biosphere, eight stepped spatial 
exercises occurred and were based on thresholds set by the technical committee from Section 3.5 
above and listed in Table 3.2.  

The following spatial assessments occurred and are described in more detail in the section below:  

�  Spatial delineation of BVGs  

�  Identification of unsuitable areas for condition improvement actions 

�  Assigning condition score for each BVG 
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�  Viable patch size and edge-to-area delineation 

·  Condition improvement modelling 

·  Buffer Modelling – for viable patches 

·  Expansion investigation modelling – for unviable patches 

·  Lineal Corridor Modelling – only for BVG 4a and 16a 

�  Merging of all outputs. 

3.7.1 Spatial delineation of BVGs  

Initially, each BVG required spatial delineation; as such they were mapped according to their current 
extent using the Remnant Vegetation Version 6 - November 2009 (Queensland Herbarium). Regional 
ecosystems that made up each BVG were combined into one layer. Where there were mixed remnant 
vegetation polygons as often is the case, BVG delineation was determined by the dominant regional 
ecosystem.   

This has produced a limitation to the results as there may be other BVG types within that Polygon that 
will not be assessed as such.  Given the scale and the broad nature of the assessment, this limitation 
is considered acceptable.  All works proposed as a result of this assessment would require on-ground 
rectification before commencement. The Biosphere was mapped with relation to this delineation. 

3.7.2 Identification of unsuitable areas for condit ion improvement actions 

All of the actions to be undertaken to improve ecosystem function are limited spatially by the existence 
of current and future hard infrastructure and land use. ’Unsuitable Areas’ were set based on areas 
lacking the potential for changes or actions for improved connectivity or increased remnant size. A 
spatial layer of ‘Unsuitable Areas’ including the following was created:  

�  incompatible developed land uses considered to be permanent including as urban, industrial, 
commercial, residential A/B, rural residential < 2ha, extractive industries, tourist facility and urban 
community facilities zoned land < 2ha.  This data was obtained through analysis of Fraser Coast 
and Gympie Regional Council’s town planning maps. 

�  ocean; 

�  main roads (highways, sealed roads,); and 

�  major water bodies (main rivers and dams). 

3.7.3 Assigning condition score for each BVG  

The technical committee scored each BVG as described in Section 3.4. The Biosphere was mapped 
according to these scores. 

3.7.4 Viable patch size and edge-to-area delineatio n 

Assessment of each remnant patch within each BVG against pre-determined minimum viable 
thresholds for functionality was undertaken. Remnants were identified, when they did and did not meet 
the viable function size or edge-to-area ratio, and were categorised as such into separate layers. 

Those that did meet viable function size and edge-to-area ratio were deemed viable . These were 
subjected to buffer modelling (Section 3.7.5). 
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Those that did not meet viable function size and edge-to-area ratio were deemed unviable . These 
were subjected to expansion investigation modelling (Section 3.7.6).   

3.7.5 Buffer modelling  

Viable patches were subjected to buffer modelling, where the size of the buffer was determined by the 
critical thresholds identified in Table 3.3. A buffer of determined width was mapped around existing 
viable patches. It was determined that effective buffers did not have to be of the same BVG, but could 
be composed of any vegetation type.  

3.7.6 Expansion investigation modelling 

Unviable patches, by size or by edge-to-area ratio, were subjected to expansion investigation 
modelling. A buffer of width determined in Table 3.3 was mapped around appropriate unviable 
patches, either by size or by shape. The shape and form of this expansion were specified to occur in 
the pre-clear extent of that BVG. 

Pre-clear extent polygons also often have multiple BVG’s within them. For this and the lineal corridor 
assessment (refer Section 3.7.7), expansion of a BVG can occur in any pre-clear extent area where 
this community exists regardless of its dominance. 

3.7.7 Lineal corridor modelling 

Lineal corridor modelling was relevant for BVGs 4a and 16a only. All patches within 50m from a 
watercourse were selected. From these patches, lineal corridor areas followed water courses for up to 
1km, with a maximum width of 100m either side of the water course. The shape and form of this 
expansion were specified to occur in the pre-clear extent of that BVG 

3.7.8 Merging all models 

The mapped products of sections 3.7.5 – 3.7.7 were merged and an overall condition improvement 
actions map was generated for each BVG and one for all BVG’s combined.  The map also included 
‘Unsuitable Areas’ to identify where actions are unlikely to occur.  

3.8 Identify the possible conservation mechanisms t hat could deliver condition 
improvement actions  

There are a variety of new and existing mechanisms that have the potential to enhance biodiversity 
conservation and function.  The following is a list of condition improvement mechanisms, that although 
differ in their geographic and spatial requirements, could all significantly contribute to biodiversity 
conservation. 

Only conservation mechanisms with a spatially delin eable context have been explored in this 
instance.  Other mechanisms such as regulatory mechanisms and broader educational aspects have 
not been included in the analysis.  

Several conservation mechanisms could be described as Market Based Instruments (MBIs).  MBI’s are 
a set of policy tools available to governments and NRM groups (Australian Government 2010) that 
apply the economic principles of supply and demand to the management of natural resources such as 
forest, water, habitat and biodiversity. MBIs work by creating a price for a natural resource or by 
limiting its availability. Other MBIs simply provide consumers with information which allow them to 
make informed decisions about the environmental consequences of their actions, such as education 
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regarding best practice grazing methods.  All forms of MBIs attempt to influence consumer behaviour 
by changing market signals (Whitten and Young 2003).  

3.8.1 Landholder extension and market based incenti ves 

Landholder extension and incentives can take many forms.  This category could include but are not 
restricted to the following initiatives: 

·  Land for Wildlife  is a voluntary, non-binding property conservation and education program. 
The program’s aim is to encourage and assist landholders to manage habitats for wildlife on 
their property (DSE 2010). It delivers on the ground conservation outcomes through 
agreements and advisory services. Specific services include workshops, phone support, 
newsletters, site visits and access to propagation facilities. Members have access to advice on 
revegetation, weed control and animal pest control. The scheme is administered in the 
Biosphere area by the Burnett Mary Regional Group. Land for Wildlife registration ceases to 
continue when a registered landholder sells the property.  

·  Conservation tenders  can be used to fund conservation works on private land where there is 
little incentive for land managers to undertake the works or where financial assistance allows 
people to undertake works privately. Land owners are invited to submit bids to funding bodies, 
such as the Environmental Stewardship Program (Australian Government 2010b) to undertake 
conservation work on their land. This involves on ground actions targeted at achieving specific 
environmental outcomes. Bids are then assessed, ranked and funded based on value for 
money. This measure is emerging as a useful tool for NRM bodies to achieve cost-effective 
conservation works (Australian Government 2010).  

Landholder extension and Incentives are suitable on high conservation value remnant vegetation, 
particularly of BVG types 5, 8, 9, 10 and 21. They are also of high value in areas that are essential 
for connectivity purposes in high risk situations. 

3.8.2 Nature Refuges and Title Binding Covenants 

Unlike ‘Land for Wildlife’, ‘Nature Refuges’ and Title Binding Covenants are legally binding on the title 
of the land. In Queensland the term ‘Nature Refuge’ refers to privately owned or leased land that has a 
Conservation Covenant attached to the Title Deed (DERM 1997). Conservation covenants were 
introduced under the Natural Resources and Other Legislation Amendment Act 2000, amending the 
Land Act 1994 and the Integrated Planning Act 1999 (now Sustainable Planning Act 2009) 
(Queensland Government 2009). The Agreement stipulates the management responsibilities of the 
parties to the Agreement in respect to the protection of the native flora and fauna (Wet Tropics 
Management Authority, 2008). The Agreement is between the owner or the lessee and the 
Queensland Government through the Department of Environment and Resource Management 
(DERM). The Department may offer opportunities for financial support through the Nature Assist 
program. This statutory covenant will remain in force if the property changes ownership. Legally 
binding mechanisms should be applied to high quality remnant vegetation close to protected land 
tenure areas.  The cost to create a Nature Refuge is large and priority is given by DERM to high value 
large properties in close proximity to protected area estate. 

3.8.3 Grazing land management (biodiversity based) programs 

Grazing land management programs focus on improving profits in a sustainable way. The Department 
of Employment, Economic Development and Innovation (DEEDI) provides customised workshops 
focusing on grazing land management. Such programs attempt to improve the land managers 
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understanding of the dynamic relationships between pasture, soil, biodiversity and weeds. It is hoped 
that with improved knowledge and information pastoralists will be able to minimise the impact of 
grazing on the local ecosystem whilst still maintaining a viable entity. This mechanism is applicable to 
lands used for grazing and with some existing vegetation.  

3.8.4 Native farm forestry activities (plantation) 

Farm Forestry involves the management of trees for a specific purpose within a farming context. 
Generally this takes the form of timber plantations on private land. This measure can provide 
numerous benefits to the land holder such as diversified income. Environmental benefits can include 
reduced erosion and waterway health, buffering sensitive areas, temporary wildlife habitat or corridors 
and increases to local biodiversity. 

In native forests, fauna species will often nest in older patches of forest and feed in younger patches 
(pers. comm. Sean Ryan, PFSQ, 2010). Creation of structural complexity through stand management 
activities is critical for maintaining biodiversity outcomes (Lindenmayer and Franklin 2002).  

For farm forestry plantation activities to be successful it is important to ensure a longer rotation period 
and a staggered harvest to maintain a patchwork mosaic of variably-aged patches (Lindenmayer and 
Franklin 2002). The type of plantation is also an important factor to consider as this can have a major 
influence on the benefits to native fauna. For example, in the Biosphere, most state forests are pine 
monocultures whereas on private lands, plantations often include mixed eucalypts and cabinet timbers. 
Exotic pines are very limited in providing habitat for native fauna but native pines such as hoop pines 
tend to have a complex understorey and are far more beneficial to native fauna (pers comm. Sean 
Ryan, PFSQ, 2010). 

Long term plans need to be drawn up before taking on farm forestry activities such as plantations. If 
plantations are not managed appropriately, e.g. staggered harvest, the environmental benefits will be 
greatly reduced. Plantations are often funded by landholders and there is little control over how they 
manage their crops when property management and harvesting plans are not initially undertaken. 
Several commercial companies and government agencies lease private land to undertake native farm 
forestry and can be targeted for involvement in the rollout of this project. Farm Forestry activities are 
appropriate for specific timber species (which can be identified by using the RE’s) and cleared 
marginal productive land of Agricultural Class C-E soils on reasonably sized properties.  

3.8.5 Native forest management (regrowth and remnan t management) 

Native Forest Management, particularly when involving regrowth can be a useful tool to encourage 
retention and management of previously un-valued vegetation.  Landholders when undertaking 
planned and appropriate native forest management can improve the health of vegetation in several 
BVGs by undertaking enhanced fire management, improving ground and understory diversity in 
previously thickened stands and managing weeds and feral animals. 

Careful management of certain BVG’s, predominantly open eucalypt communities, can allow timber 
production whilst at the same time protecting and maintaining conservation/natural values. A well 
designed monitoring program should be established in order to accumulate information on the effects 
of logging on natural processes and biodiversity, and how to mitigate negative impacts (Lindenmayer 
1999). Practices currently in place to minimize such impacts include: 

�  Leaving vegetation around waterways to minimise erosion and runoff; 

�  Excluding logging from habitats of threatened species; 
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�  Leaving trees that have hollows and provide nesting habitat; 

�  Maintaining vegetation stands with trees of mixed ages to preserve vegetation structure and 
promote genetic diversity; and 

�  Identify ‘wildlife corridors’ that facilitate movement between populations or habitats. (Australian 
forests 2009). 

Native Forest Management operations and conduct, when occurring within existing remnants, is 
regulated under the Vegetation Management Act 1999 (DNRW 2007). 

Native Forest Management can be applied to the RE’s which contain timber species in regrowth and 
remnant areas in poor condition on properties >50 ha. It can also be used to maintain movement 
corridors between remnant and high quality habitat threatened by other land uses.  

3.8.6 Vegetation offsets (regulatory and voluntary)  

A vegetation offset is a positive action to counterbalance negative environmental impacts associated 
with vegetation clearing for development. Offsets are often used to meet environmental regulatory 
requirements but can be a voluntary action. Offsets seek to ensure that unavoidable adverse 
environmental impacts of native vegetation clearing associated with development are counterbalanced 
by environmental gains, with the overall aim of achieving a net neutral or beneficial outcome. For 
example, clearing native remnant vegetation for a development can be offset by protecting another 
area of non-remnant vegetation that is ecologically equivalent to the cleared area (Australian 
Government, 2010). 

Ideally, areas set aside for vegetation offset should be located within corridors or adjacent to remnant 
vegetation where they can greatly increase the level of connectivity between remnant patches and 
support the ecological functioning of communities across the landscape (pers. comm. Alan Key, 
Earthtrade, 2010). Vegetation offset plans can also be implemented in concurrence with other 
conservation mechanisms such as carbon offsets and biodiversity offsets. Combining all three could 
produce a highly diverse patch with the provision of habitat for specific native fauna, increased corridor 
and refuge habitat and the added positive effect of biosequestration. 

Queensland’s Department of Environment and Resource Management (DERM) has a vegetation 
management offset policy (DERM 2009) that developers must comply with as a means of meeting 
requirements in the regional vegetation management code. 

Certain criteria must be met for an offset area to be eligible. These are detailed in the Policy for 
Vegetation Management Offsets (DERM 2009) and include:  

�  limitations on offset vegetation 

�  selection and location of appropriate regional ecosystems 

�  obtaining ecological equivalence 

�  ensuring the offset is legally secure 

�  ensuring offset implementation and ongoing management 

�  minimum information requirements 

�  other elective requirements, considered where applicable 

An offset area must meet all vegetation offset criteria above. 
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The Policy for Vegetation Management Offsets (DERM 2009) is a significant mechanism ensuring the 
long-term conservation of remnant regional ecosystems in the face of an increasing population in 
Queensland and the government’s responsibility to provide infrastructure for such growth. Vegetation 
offsets are appropriate for unmapped, non-remnant vegetation or high value regrowth on freehold land.  

3.8.7 Biodiversity offsets  

Biodiversity offsets work on the same principles as vegetation offsets and involve actions taken by 
developers to compensate for the adverse impacts of their developments. For the purposes of this 
assessment, mapping outputs for Biodiversity Offsets are the same as Vegetation Offsets. 

The Queensland Government’s Policy for Biodiversity Offsets is being developed to protect the long-
term integrity and viability of the State’s biodiversity. The Policy will apply to important biodiversity 
values, including protected area estate, Marine Park zoning protection, high conservation value 
wetlands, endangered, vulnerable and rare species, and ‘endangered’ and ‘of concern’ Regional 
Ecosystems. The Policy also only applies when the impacted area is equal to or greater than two 
hectares.  

The Policy is triggered where a State Government agency is the decision maker or concurrence 
agency responsible for assessing the potential biodiversity impacts of a development or activity under 
the Sustainability Planning Act 2009 (DERM 2009b). Biodiversity offsets do not seek to replace or 
undermine existing relevant legislation and are considered only where relevant environmental 
legislation exists. The ultimate goal of biodiversity offsets is to achieve an equivalent or better 
environmental outcome for the biodiversity values impacted. 

It should be noted that at time of writing the Biodiversity Offsets policy is in a public consultation form 
and is not policy at the moment. It is only triggered if no other offset policy is triggered.  

3.8.8 Carbon sequestration and offsets 

This mechanism involves growing trees and potentially enhancing soil carbon in order to naturally trap 
carbon dioxide from the atmosphere. At present there is a voluntary carbon market established 
however if the Carbon Pollution Reduction Scheme (CPRS) is implemented a new compliance market 
is likely to create an increased demand for carbon credits. Biosequestration potentially represents a 
low cost abatement option for businesses trying to mitigate their carbon footprint (O’Connor 2008). 
Potentially this mechanism could create a revenue stream for landholders wishing to regenerate their 
land. Whilst the revenue is generated due to the carbon the trees sequest, the planted forests may 
also positively contribute to biodiversity conservation. For example planted forests may act as corridors 
enabling fauna and flora to migrate between populations. Carbon Sequestration is an appropriate 
mechanism for cleared areas in need of replanting (cleared prior to 1990) in marginal productivity 
areas (not agricultural classes A and B). 

There are important things to note: 

�  At present, biosequestration is only a viable option for those properties whose land was 
cleared prior to 1990. Therefore it is useful for regenerative purposes only. This conservation 
mechanism will not protect existing stands of trees. It is hoped by many conservationists that 
carbon accumulation through ecosystem recovery could play a significant role in restoring 
large blocks of degraded habitat (Fensham & Guymer 2009). 

�  There is different biodiversity benefits associated with different types of tree plantings. For 
example the different additional environmental benefits associated with exotic monocultures 
vs. environmental planting. Studies have found that different types of plantation compositions 
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and types of plantation species can have an effect on the potential for the area to hold 
biodiversity. Kanowski et al. (2005) found that plantations of eucalypts and exotic pines have 
the least positive consequences for biodiversity within a rainforest landscape. These species 
provide poor quality habitat for rainforest biota, and encourage recruitment of weeds due to 
their open canopy.  

There is potential to market ‘boutique’ carbon credits and to charge a premium price for these. This 
form of credit is differentiated due to associated biodiversity and conservation benefits. For example 
carbon credits that also regenerate tropical rainforest in Nth Queensland are currently sold for more 
than a standard carbon credit. 

3.8.9 Land acquisition 

Land acquisition involves the purchase of property in order to protect the environmental values linked 
to that piece of land. Usually it is undertaken by a government body however can be done by 
individuals or non-government organisations. Generally this measure is only undertaken when other 
avenues for conservation have been considered and deemed inappropriate. Capital expenditure and 
future management costs are often a constraining factor. For this reason it is important to examine 
other measures to conserve nature on private land. Land acquisition is applicable to remnant 
vegetation of high conservation value and endangered regional ecosystems under pressure from 
further development.  

3.9 Spatially identify where conservation mechanism s may apply. 

The Conservation Mechanisms identified in the previous section were analysed for their applicability 
for addressing condition improvement areas identified in Sections 3.6 and 3.7.  The following spatial 
rules (Table 3.3) were used to spatially analysis opportunity areas for the following conservation 
mechanisms. 

It must be noted that several of the mapping outputs are commercial in confidence and as such the 
resulting maps are not publically accessible. 



 

The Great Sandy Biosphere Links Project 
Page | 32 

 

Table 3.4  Spatial rules for conservation mechanism s 

Conservation 
Mechanism 

Target Area/BVG Spatial Rules/Considerations 

Landholder Extensions & 
Incentives 

High quality areas adjacent to 
protected area tenure, 

 

Must be Existing BVG Area   OR 
Regrowth  within Lineal Corridor , 
Expansion  or Buffer  areas; 

Must be freehold land, leasehold 
Land or Council Reserve; and 

Must have minimum patch size of 
5ha. 

Nature Refuges and Title 
Binding Covenants 

High quality areas adjacent to 
protected area tenure; and 

 

Must be Existing BVG area  with 
patch size >100ha OR Regrowth 
area > 100ha within Lineal Corridor , 
Expansion  or Buffer  areas (could be 
100ha combined); and 

Must be freehold land. 

Grazing Land 
Management 
(Biodiversity based) 
Programs 

Class A-C land with some 
existing vegetation with 
grazing land use; and 

All BVGs except BVG 3 and 
35 (mangrove forests). 

Must be freehold  or leasehold land; 

Must be either all existing BVG area  
except BVG 3 and 35  or within 
Lineal Corridor , Expansion  or 
Buffer  areas; and 

May be any agricultural land class. 

Native Farm Forestry 
Activities (Plantation) 

Timber species RE’s and 
cleared marginal productive 
land (not classes A or B 
agricultural land). 

 

Must be non-vegetated land (ie no 
existing BVG or Regrowth); 

Must be within Lineal Corridor , 
Expansion  or Buffer  areas; 

Must be Leasehold, freehold or 
council reserves land tenure; 

Must have minimum property size / 
area of 50ha; and 

Must not be class A or B agricultural 
land. 

Native Forest 
Management 

BVG 8, 9, 10, 12, 13, 16, 17, 
28 

Not classes A or B agricultural 
land 

Must be existing BVG area; 

BVG 8, 9, 10, 12, 13, 16, 17, 28  OR 
Regrowth  of same within Lineal 
Corridor , Expansion  or Buffer  
areas; 

Must be leasehold or freehold land; 

If existing BVG area, must have 
Condition Score of 1, 2 or 3; 

Must not be class A or B agricultural 
land; and 

Must be >100 ha parcel of remnant or 
regrowth (separate or combined). 
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Vegetation Offsets (& 
future biodiversity offsets 
in some manner – to be 
reviewed upon policy 
completion) 

Must be Regrowth Must be Regrowth;  

Exclude BVG 35; 

Must be within Lineal Corridor , 
Expansion  or Buffer  areas; 

Must be at or above 5ha; and 

Must be Freehold land only. 

Carbon Sequestration Only relevant on open forest 
and woodland regrowth which 
has been cleared prior to 
1990. 

Must be land cleared prior to 1990;  

Must be Regrowth;  

Must be Class C-E Ag land; 

Must be within Lineal Corridor , 
Expansion  or Buffer  areas; 

Must be 100ha or larger area parcels; 

Must be BVG 8, 9, 10, 21 (open forest 
and woodlands); and 

Must be freehold tenure. 

Land Acquisition Remnant vegetation of high 
conservation value 

Areas essential for 
connectivity purposes in high 
risk situations 

 

Must be either existing BVG area  or 
Regrowth  within Lineal Corridor , 
Expansion  or Buffer  areas; 

Must be Freehold Land; 

Must be less than 1km from protected 
area estate (national parks, 
conservation parks, forest reserves 
and nature refuges); and 

Must have minimum property size 
>100ha (or even greater). 



 

The Great Sandy Biosphere Links Project 
Page | 34 

 

4. Overall Results Summary 

4.1 Overview 

The conservation of remnant habitat both inside and outside protected areas is of critical importance. 
The Great Sandy Biosphere is a complex mosaic of protected areas, and unprotected areas of various 
land use. The complexity of the landscape and the importance of the management of land outside 
protected areas cannot be overemphasised (Lindenmayer and Franklin 2002). While this analysis has 
taken consideration of a broad range of functional requirements and threats to the different 
ecosystems, the complexity is such that the following is recognised: 

·  Protected areas and remnant fragments are not isolated islands, but part of a complex mosaic, 
in both form and function; 

·  Adjacent land uses can have a range of effects on habitat patches, moving from beneficial to 
detrimental; and 

·  There are inter-relationships between remnant ecosystems and surrounding land uses that 
may not have been known or considered. 

Despite these inherent complexities, a sincere attempt has been made to evaluate the current 
condition of the landscape, and the functional requirements for this condition to be maintained or 
improved. This analysis was carried out at a landscape scale, and did not consider individual land 
parcels. For the implementation of each of these condition improvement actions, further investigation 
will need to be carried out to determine appropriate areas to address the specific needs for each of the 
identified action sites. The following pages will illustrate and discuss: 

·  Broad threats and impacts at the landscape scale;  

·  Current condition and maintenance requirements across the landscape; and 

·  Areas recommended for condition improvement actions. 

Sections 5 through 21 will provide details specific to BVGs, in relation to their threats, and condition 
improvement action areas, and will discuss ways in which landholders can play a critical role. Section 
22 will conclude with the results of the spatial analysis to identify appropriate areas for the different 
conservation mechanisms to be directed, so as to achieve these condition improvement actions. It will 
provide recommendations to land managers for the uptake of these mechanisms. Section 23 will 
provide review and recommendations for future iterations of the process and its methodology. 

4.2 Broad threats and impacts at the landscape scal e 

Table 4.1 below is not intended to be an exhaustive list, but provides context for the information 
captured in the following sections. While some of the impacts identified can be reversed or modified 
through a range of measures such as direct action, policy, local/state laws or public education, the 
effectiveness is very much dependent on co-operation and involvement of relevant stakeholders. The 
impact of some threats will need to be accepted as the possibility of control is impractical, for example 
some weeds in the Biosphere are considered naturalised throughout southeast Queensland. Other 
actions, however, such as increasing patch size through revegetation efforts, may prove to have 
substantial benefit to some systems. 
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Table 4.1 Summary of threats and impacts affecting most ecosystems across the Biosphere 

Threats Impacts 

�  Clearing of vegetation 

�  Weed invasion 

�  Intensification or change in land use 

(anthropogenic influences) 

�  Recreation/tourism 

�  Rural and residential development and expansion 

�  Industry and linear infrastructure 

 

�  Fragmentation of habitats 

�  Loss of habitat 

�  Degradation of habitat condition 

�  Reduction in critical resources 

�  Changes in genetic pool 

�  Increased urbanisation of species 

�  Changes in distribution and abundance of species  

4.3 Current condition and maintenance requirements across the landscape 

Condition scores, as determined by the technical committee, provide a broad indication of the general 
condition of BVGs with regard to their reference state, as outlined in Section 3.4. Condition of BVGs 
across the Biosphere varies significantly (Figure 4.1), with some BVGs considered to be in almost near 
condition to their reference state, while others are considered to have less than 25% of their remaining 
vegetation in reference condition.  

It is clear that the two large protected areas within the Biosphere, Fraser Island and Northern Cooloola 
sections of the Great Sandy National Park are considered to have condition that is closest to reference 
condition. These are extant areas, that have had protected status for over 20 years, being designated 
National Park in 1971 and 1991 (Fraser North and South), and 1983 and 1991 (Cooloola sections). 
Having condition scores of 4 does not, however, suggest that they are not in need of any condition 
improvement actions. While they are less subjected to changes in land use that negatively impact on 
condition, they are still being impacted by weed invasion, altered fire regimes and the effects of 
recreation and tourism. 

Condition throughout the remaining area of the Biosphere is generally not considered to be as high, 
with patches of remnant habitat being smaller in size, and more subjected to human land use changes, 
development and industry threats. While prioritisation of activities is not part of this project, it is evident 
that areas of condition score 1 (brown) are in the greatest need of condition improvement activities. 
However, a prioritisation approach must also take into consideration the cost of these activities versus 
the potential outcome. Areas of condition score 2 and 3 may have a greater chance of recovery, with 
lower levels of investment.  In either case, land managers responsible for the condition of any areas of 
land with condition scores 1 to 3, should carefully think about the specific threats to their areas, and 
the activities that can be carried out to reduce these threats, with further details described in the 
following sections. 

A strong correlation between high soil fertility and poor overall condition scores exists.  This has 
historically influenced the land use patterns and fragmentation issues within the biosphere, but also 
impacts the scale and intensity of ongoing weed invasion.  Typically due to geology, the vast majority 
of the biosphere coast consists of low nutrient sand systems, contrasting with the inland areas 
comprising a mix of other geological substrates with higher soil fertility. 
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Figure 4.1 Condition scores in the Great Sandy Bios phere 
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4.4 Areas recommended for condition improvement act ions 

There are areas that have been identified for condition improvement actions, shown as red and yellow 
areas on the landscape in Figure 4.2, following the methodology outlined in Sections 3.6 and 3.7.  

Buffering (red) is recognised on patches that are considered to be viable in size, but still require 
protection against edge effects.  

Expansion investigation areas (yellow) identify areas for further investigation, where revegetation or 
improved management of land may act to increase the patch size, either directly, or by creating 
stepping stones to nearby patches.  

Lineal corridors are only recognised for two BVG’s and so play a limited role in connectivity of the 
landscape. While direct connectivity may be created through buffering and enhancement actions, 
equally as important is that landscape connectivity can be maintained and improved by increasing 
patch sizes, and creating stepping stones between existing patches within the expansion investigation 
areas. 

Just as importantly, there is remnant vegetation that appears to require no improvement actions, being 
completely buffered by other remnant vegetation. While this may be the case, there may be key 
threats that exist within these core areas that require management to maintain condition, particularly 
where condition scores are low, as discussed previously in Section 4.3.These might include weed and 
pest removal, fire regimes, and recreational use considerations. 

 For example, large vegetated areas within the Biosphere are State Forests and removal of vegetation 
for forestry practices could act as a threat to the maintenance of condition within a particular BVG. The 
future management of forestry operations may need to consider the core values of individual patches 
and consider mechanisms to maintain the current condition of those patches. 

Actions that are recognised as providing opportunities to enhance ecosystem function for a range of 
BGVs, and within the areas identified as buffers, enhancement or lineal corridors, include: 

On-ground revegetation or active regrowth management, where vegetation communities have been 
cleared (partially or completely), or degraded as a result of human activities. Revegetation efforts may 
be focused on providing a buffer around the remnant vegetation or enhancing the size of existing 
remnant vegetation areas. 

Restoration/planting/acquisition of movement corridors for wildlife between fragmented habitat 
patches, with a view to creating landscape linkage or areas for corridor function 

Existing vegetation condition improvement by managing threatening processes specific to each BVG, 
such as: 

�  Weed and feral animal management; 

�  Protection of existing vegetation from degradation through human visitation, including access 
restrictions. This can include the management of human impacts adjacent to remnant vegetation 
and ecologically important areas; and 

�  Enhanced fire management, sympathetic to the functional requirements of the BVG and 
neighbouring BVGs. 
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Figure 4.2 Condition improvement action areas for t he Great Sandy Biosphere 
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4.5 General recommendations 

The technical committee provided input based on the collective knowledge of the group on various 
aspects of the project. While assessments where provided by the technical committee on the current 
condition of each BVG, the field program that is capturing baseline information on the current condition 
of each of the BVGs (using BioCondition methodology) may provide refined condition scores to be 
used in this first stage of the project. Based on the information that comes from the field program, 
some thresholds may need to be altered to accommodate new information and the spatial analysis 
may need to be re-run to improve the output.  

Notwithstanding this, implementation of the M&E framework (GHD 2010) over time will also provide an 
opportunity to assess the success or otherwise of conservation improvement actions in maintaining 
and enhancing ecosystem condition. Where conservation mechanisms are put in place (e.g. 
acquisition, nature refuges, vegetation offsets etc.), the continued use of BioCondition assessments in 
key parts of the Biosphere will provide an opportunity to assess the effectiveness of such measures 
and their associated on-ground actions (vegetation rehabilitation, weed management etc.). 

Future implementation of measures to improve the condition of these areas is paramount to protect the 
condition or improve the linkages between remnant patches. Examples of ways that land managers 
can affect these condition improvement actions are outlined below. Further details of conservation 
mechanisms and their appropriateness can be found in Section 22.  

�  The Fraser Coast Regional Council could use the outcomes of this report to target important areas 
for acquisition under their current Environment Levy Program. 

�  Vegetation offset requirements under the Vegetation Management Act (Queensland Government 
1999) may apply to a particular development that results in substantial funds set aside that might 
be used to manage and restore regrowth vegetation within identified areas by BMRG’s wholly-
owned subsidiary Earthtrade. 

�  NRM extension officers can target private land holders in identified areas for land holder incentives 
such as Land for Wildlife or Nature Refuges, thus improving the condition of existing remnant 
vegetation on their properties 

�  Private land holders with remnant vegetation on their properties could better manage their remnant 
vegetation through training provided through Private Forestry Southern Queensland, or DEEDI’s 
Grazing Land Management programs, while improving their income through alternative revenue 
sources or improved land management outcomes.  

�  The management of private and state forestry plantations should consider ecological functional 
requirements of remnant vegetation remaining within plantation land, and manage these 
accordingly. 
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5. Results - Broad Vegetation Group 2 (BVG 2) 

This section provides a summary of BVG 2 and its functional requirements within the Great Sandy 
Biosphere. Section 5.1 describes the BVG’s biophysical characteristics, spatial extent remaining in the 
Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values important 
to the BVG are considered, along with potential threats that may impact upon its condition. Section 5.4 
lists the spatial thresholds determined by the technical committee for mapping. BVG condition 
improvement actions are linked to the BVG’s current condition and results of the spatial analysis. 
Recommendations have been made for action implementation and monitoring.  

5.1  BVG 2 in the landscape 

Complex to simple, semi-deciduous mesophyll to noto phyll vine forest, sometimes with 
Araucaria cunninghamii  

While almost 75% of BVG 2 has been cleared to date, 30% of what remains, is relatively well protected 
in National Parks such as Bauple Mountain (Table 5.1). Being found in four relatively distinct areas, 
with limited connectivity between these four areas (Figure 5.1), condition improvement actions within 
each of these areas are critical. BVG 2 is composed of a semi-deciduous vine forest made up of three 
different Regional Ecosystems, whose extent is limited by soil and weather conditions, requiring high 
moisture, high nutrient cycling and the absence of fire (Table 5.1).  

Table 5.1 BVG 2 in the landscape 

Constituent 
REs 

Area 
remaining 
in 
Biosphere 
(km²) 

Proportion of 
pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.11.10 

12.12.13 

12.12.16 

20.716 27.20 32.29 

High moisture 

Absence of fire 

Vectors for seed dispersal 

High rate of nutrient cycling 

Limited light to understorey 
1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

The heterogeneity of resources available within rainforests allows these communities to support high 
species diversity and biomass. The array of microhabitats available in rainforest communities 
(including BVG 2), resulting from the variability in biotic (soil nutrients, seeds, fruit, flowers, sap, 
vegetation, prey) and abiotic (light, temperature, water, shelter) resources allows for a multitude of 
terrestrial invertebrate and vertebrate animals to utilise such environs. Some of these species act as 
important seed dispersal vectors within rainforest communities.  

5.2 Fauna values 

Human land use patterns (both Indigenous and European) have impacted upon rainforest extent and 
spatial distribution in many parts of eastern Queensland. This is likely to have contributed to the 
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decline of a number of fauna species wholly reliant on, or that occasionally use rainforest habitats. 
Threatened species potentially occurring in BVG 2 may include: 

�  Invertebrates: richmond birdwing butterfly (Ornithoptera richmondia); 

�  Amphibians: giant barred frog (Mixophyes iterates), tusked frog (Adelotus brevis) and green-
thighed frog (Litoria brevipalmata); 

�  Reptiles: three-toed snake-tooth skink (Coeranoscincus reticulatus), common death adder 
(Acanthophis antarcticus), elf skink (Eroticoscincus graciloides), stephen’s banded snake 
(Hoplocephalus stephensi), Ophioscincus cooloolensis, ringed thin-tailed gecko (Phyllurus 
caudiannulatus) and Saproscincus rosei; 

�  Mammals: spotted-tail quoll (Dasyurus maculatus), long-nosed potoroo (Potorous tridactylus) and 
golden-tipped bat (Kerivoula papuensis); and 

�  Birds: coxen’s fig parrot (Cyclopsitta diophthalma coxeni), black-breasted button-quail (Turnix 
melanogaster), powerful owl (Ninox strenua), marbled frogmouth (Podargus ocellatus plumiferus), 
square-tailed kite (Lophoictinia isura) and sooty owl (Tyto tenebricosa). 

5.3 Threats 

Threatening processes occurring within the Bioregion have been identified through technical 
committee discussions (Section 4.2). Threats specific to BVG 2 and its functioning include: weed 
invasion from natural clearance (e.g. fallen trees) or across ecotones; changes to soil fertility and 
nutrient levels (i.e. limiting the rate of nutrient cycling); and the introduction of fire where previously 
absent. The technical committee has considered that threats from adjacent agricultural practices (i.e. 
land clearing, farming) and quarrying may exist and these could present a risk to ecological values 
particularly through the spread of weed species. 

5.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 2 as having a condition score of 2 (Table 5.2 and Figure 
5.1) that is, 20-50% of remaining vegetation is in reference state. The threats recognised as impacting 
this BVG were critical in determining the condition score. Thresholds for viable functioning systems, as 
determined by the technical committee and supporting literature are detailed in Table 5.2. 

Table 5.2 Spatial thresholds required for maintaini ng functioning ecosystems  

BVG RE 
Condition 
Score 

Viable patch size and 
shape Buffer 

Width (m) 

Lineal 
corridor 
required? Min Size 

(ha) 
Edge:Area 

2 

12.11.10 

12.12.13 

12.12.16 

2 20 80 500 No 
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5.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 5.4. Specific actions that 
should be considered to enhance the ecosystems contained within BVG 2 are identified in Figure 5.1 
and may also include: 

�  Maintenance  

As BVG 2 is not well represented within the protected area estate, and with a condition score of only 2, 
maintenance of existing viable areas is important. This could include controlling feral animals and 
weeds, and limiting edge effects by: 

·  Revegetation in identified buffer areas with BVG 2 vegetation communities or complimentary 
vegetation communities; 

·  Managing fire regime to limit fire within the BVG area; 

�  Buffering 

Buffering is particularly important for larger patches that are isolated from other remnant vegetation, 
but there is no need for extensive buffers as this BVG is naturally buffered by other BVGs. Buffering 
activities could include regeneration or revegetation of identified buffer areas. 

�  Expansion investigation 

There are both small patches and patches with significantly large edge to area ratios, which are 
considered unviable. Expansion of these areas is important to increase their size or shape to become 
viable patches. Expansion investigation areas require further investigation to determine available or 
suitable areas for revegetation to expand existing patches, or to establish stepping stones between 
patches. As BVG 2 is naturally fragmented, it does not require lineal corridors between patches. 

Figure 5.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 5.1 Condition improvement areas for BVG 2. E xpansion Inv. Areas is short for 
Expansion Investigation Areas. Table 5.2 provides d etails of the thresholds which determined 
the modelling approach for this BVG.  
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6. Broad Vegetation Group 3 (BVG 3) 

This section provides a summary of BVG 3 and its functional requirements within the Great Sandy 
Biosphere. Section 6.1 describes the BVG’s biophysical characteristics, spatial extent remaining in the 
Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values important 
to the BVG are considered, along with potential threats that may impact upon its condition. Section 6.4 
lists the spatial thresholds determined by the technical committee for mapping. BVG condition 
improvement actions are linked to the BVG’s current condition and results of the spatial analysis. 
Recommendations have been made for action implementation and monitoring.      

6.1 BVG 3 in the landscape 

Notophyll vine forest/ thicket (sometimes with scle rophyll and / or Araucarian emergents) on 
coastal dunes and sandmasses  

BVG 3 has not been subjected to extensive clearing, with over 95% of its original extent still remaining 
(Table 6.1). It has been significantly buffered by other vegetation communities within protected area 
estate for many decades. BVG 3 forests and thicket are predominantly coastal, being found on 
sandmasses or dune systems on Fraser Island and in Great Sandy National Park.  Its extent is limited 
by soil (specifically sandy conditions) and weather conditions, requiring high moisture, high nutrient 
cycling and the absence of fire (Table 6.1). While most of its current extent is protected and buffered, 
there is one remaining patch in Hervey Bay that is at risk (Figure 6.1).  

Table 6.1 BVG 3 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion of 
pre-clear extent 
(%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.2.1,  

12.2.2,  
12.2.3 

63.73 96.48 99.42 

High moisture 

Absence of fire 

Vectors for seed dispersal 

High rate of nutrient cycling 

Limited light to understorey 
1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

BVG 3 contains a number of intrinsic functional values that have local, regional and landscape scale 
implications. These include: 

�  Erosion control: Coastal dunes and sandmasses are dynamic environs which are constantly in a 
state of flux due to the forces of wind, waves and/or tides. Vine forest/thicket communities 
occurring in such areas assist in stabilising the substrate, and once established, contribute 
nutrients and assist in the retention of moisture. This function is likely to contribute to the 
maintenance of coastal processes, and reduce the impacts of extreme climatic events (i.e. cyclonic 
swells) on the coastal zone; 

�  Providing habitat for seed dispersal vectors which includes native mammals and birds; and 

�  Water filtration and the maintenance of water quality and water table pressure/height in 
surrounding aquatic systems. 
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6.2 Fauna values 

These coastal vegetation communities are likely to provide direct and indirect habitat values for a 
range of threatened fauna, either through the direct provision of resources (i.e. food, shelter) or the 
maintenance and protection of coastal areas (i.e. beaches, inter-tidal habitats). Such threatened fauna 
which may derive a benefit from the occurrence of BVG 3 may include: 

�  Invertebrates: richmond birdwing butterfly (Ornithoptera richmondia); 

�  Birds: little tern (Sterna albifrons), black-breasted button-quail (Turnix melanogaster), beach stone-
curlew (Esacus neglectucs), sooty oystercatcher (Haematopus fuliginosus) and eastern curlew 
(Numenius madagascariensis). 

6.3 Threats 

The technical committee considered broad threats that are currently, or have the potential to act on 
ecosystems like BVG 3 (Section 4.2). Threats specific to BVG 3 and its ecosystem functioning include: 
changes to the fire regime (Araucaria are evergreen and do not require fire for germination); pest and 
weed encroachment, including lantana (Lantana camara), bitou bush (Chrysanthemoides grandiflora), 
rubber vine (Cryptostegia grandiflora), and singapore daisy (Sphagneticola trilobata); and impacts from 
recreation and tourism activities such as the development of vehicle tracks and walking paths. 

The technical committee has noted the importance of this BVG on Fraser Island, where it often occurs 
adjacent to freehold land. Proximity to freehold land may increase exposure to some of the 
aforementioned threatening processes (i.e. weed invasion, inappropriate fire regime, encroachment). It 
is understood that on Fraser Island, the area has been historically subjected to logging and forestry 
operations. The technical committee has also discussed issues associated with fragmentation and this 
is a major issue for remaining isolated pockets outside protected area estate on the mainland (Figure 
6.1).  

6.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 3 as having a condition score of 3 (on Fraser Island and the 
Great Sandy NP) and 1 (on the mainland) (Table Table6.2 and Figure 4.1). That is within the protected 
area estate, 50-75% of remaining vegetation is in reference state, but for the remaining patch outside 
the protected area estate, its remaining area in reference state is considered to be below 25%. The 
threats recognised as impacting this BVG were critical in determining the condition scores. Thresholds 
for viable functioning systems, as determined by the technical committee and supporting literature are 
detailed in Table 6.2. 



 

The Great Sandy Biosphere Links Project 
Page | 46 

 

Table 6.2 Spatial thresholds required for maintaini ng functioning ecosystems 

BVG RE 
Condition 
Score 

Viable patch size and 
shape Buffer 

Width (m) 

Lineal 
corridor 
required? Min Size 

(ha) 
Edge:Area 

3 

12.2.1 

12.2.2 

12.2.3 

4 on Fraser 
Island and 
Great Sandy 
NP 

1 on 
mainland 

20 80 500 No 

6.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Specific actions that 
should be considered to enhance the ecosystems contained within BVG 3 are predominantly 
maintenance issues on Fraser Island and in the Great Sandy National Park, but should also consider 
the remaining limited area on the mainland in Hervey Bay, which has been measured as unviable in 
size. Such actions as identified in Figure 6.1 may include:  

�  Maintenance 

BVG 3 is predominantly found within protected area estate, however, mainland occurrences are 
threatened by clearing for coastal development, subject to extensive weed invasion and localised 
human disturbance from recreational and vehicle tracks. Maintenance activities should therefore focus 
on: 

·  Weed and feral animal management – the management of weeds on edges and within 
remnant patches is important, particularly weeds such as lantana (Lantana camara), bitou 
bush (Chrysanthemoides grandiflora), rubber vine (Cryptostegia grandiflora), and singapore 
daisy (Sphagneticola trilobata). 

·  Protection of existing BVG 3 communities from degradation through human visitation – this 
may include: 

o Management of tourism (i.e. visitor number, facilities, infrastructure); 

o Limit vehicle access to dune systems; 

o Restriction or prevention of visitor access in specific sites where human activity is having 
significant adverse impacts on the health and functionality of the biotic and abiotic 
constituents of the system (time-frame dependent of extent of impacts and predicted time of 
recovery); and 

·  Access restrictions to be clearly sign posted, potentially in conjunction with exclusion fencing. 

�  Expansion investigation 

Expansion investigation is critical for the survival of the one remaining mainland patch outside 
protected areas. This patch at Hervey Bay is surrounded by urban development and is threatened by 
roads, weeds, and future encroachment. Management of this remnant patch requires addressing the 
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urban encroachment threat, investigating mechanisms that can increase the size of this patch, 
maximise the buffer zone, and perhaps establish stepping stones nearby if possible.  

Figure 6.1 shows the results of the spatial modelling identifying condition improvement areas.  

 

Figure 6.1 Condition improvement areas for BVG 3. E xpansion Inv. Areas is short for 
Expansion Investigation Areas. Table 6.2 provides d etails of the thresholds which determined 
the modelling approach for this BVG.  
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7. Results - Broad Vegetation Group 4 (BVG 4) 

This section provides a summary of BVG 4 and its functional requirements within the Great Sandy 
Biosphere. Section 7.1 describes the BVG’s biophysical characteristics, spatial extent remaining in the 
Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values important 
to the BVG are considered, along with potential threats that may impact upon its condition. Section 7.4 
lists the spatial thresholds determined by the technical committee for mapping. BVG condition 
improvement actions are linked to the BVG’s current condition and results of the spatial analysis. 
Recommendations have been made for action implementation and monitoring.          

7.1 BVG 4 in the landscape 

BVG 4a: Gallery rainforest (notophyll vine forest) on alluvial plains and along streamlines 

BVG 4: Notophyll and notophyll feather palm or fan palm vine forest on alluvia, along 
streamlines and in swamps on ranges  

Less than half of the original extent of BVG 4 remains in the Great Sandy Biosphere, of which 60% is 
now under protected area status (Table 7.1). BVG 4 has been broken up into two categories, based on 
the functional requirements of the constituent REs. All REs which make up BVG 4 are found along 
alluvial plains or streamlines and swamps, however, RE12.3.1 is gallery rainforest, and has functional 
requirements that require lineal connectivity. REs 12.11.1 and 12.12.1 are not closed canopy forests, 
and so their functional requirements are different. Therefore, BVG 4a and BVG 4 are considered 
differently in the discussions below and in their condition improvement actions. BVG 4 (Figure 7.2) is 
largely buffered by other vegetation communities, with some exposed riverine communities on the 
edges. 

Table 7.1 BVG 4 in the landscape  

Constituent REs  
Area remaining 
in Biosphere 
(km²)  

Proportion of 
pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements  

12.3.1 

12.11.1 

12.12.1 

21.997 41.01 60.884 

High moisture 

Absence of fire 

Vectors for seed dispersal 

High rate of nutrient 
cycling 

Limited light to 
understorey 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

The heterogeneity of resources available within rainforests allows these communities to support high 
species diversity and biomass. The array of microhabitats available in rainforest communities 
(including BVG 4), resultant from the differing availability of biotic (soil nutrients, seeds, fruit, flowers, 
sap, vegetation, prey etc.) and abiotic (light, temperature, water, shelter etc.) resources allows for a 
multitude of terrestrial invertebrate and vertebrate animals to utilise such communities. Ecological 
functional values specific to this BVG include: 
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�  Water filtration and detritus capture due to the high rates of water and nutrient cycling;  

�  Provision of habitat for vectors for seed dispersal, for example, provision of important food 
resources for fruit-eating birds, many of which migrate seasonally from upland to lowland 
rainforest; and 

�   BVG 4a provides shading and food resources to in-stream aquatic habitats. BVG 4 has less 
permanent adjoining water features, and so has a lesser functional value. 

7.2 Fauna values 

Human land use patterns (both Indigenous and European) have impacted upon rainforest extent and 
spatial distribution in many parts of eastern Queensland. This is likely to have contributed to the 
decline of a number of fauna species wholly reliant on, or that occasionally utilise rainforest habitats. 
Threatened species potentially occurring in BVG 4 may include: 

�  Invertebrates: richmond birdwing butterfly (Ornithoptera richmondia) 

�  Amphibians: giant barred frog (Mixophyes iterates), tusked frog (Adelotus brevis) and green-
thighed frog (Litoria brevipalmata); 

�  Reptiles: three-toed snake-tooth skink (Coeranoscincus reticulatus), common death adder 
(Acanthophis antarcticus), elf skink (Eroticoscincus graciloides), Stephen’s banded snake 
(Hoplocephalus stephensi), Ophioscincus cooloolensis, ringed thin-tailed gecko (Phyllurus 
caudiannulatus), Mary River turtle (Elusor macrurus), white-throated snapping turtle (Elseya 
albagula) and Saproscincus rosei; 

�  Fish: mary river cod (Maccullochella peeli mariensis), Queensland lungfish (Neoceratodus forsteri) 

�  Mammals: spotted-tail quoll (Dasyurus maculatus), long-nosed potoroo (Potorous tridactylus) and 
golden-tipped bat (Kerivoula papuensis); and 

�  Birds: coxen’s fig parrot (Cyclopsitta diophthalma coxeni), black-breasted button-quail (Turnix 
melanogaster), powerful owl (Ninox strenua), marbled frogmouth (Podargus ocellatus plumiferus), 
grey goshawk (Accipiter novaehollandiae), square-tailed kite (Lophoictinia isura) and sooty owl 
(Tyto tenebricosa). 

7.3 Threats 

Broad threats that are currently, or have the potential to act on ecosystems like BVG 4 were discussed 
by the technical committee. Threats specific to BVG 4 and its ecosystem functioning include: changes 
to water quality in adjoining aquatic systems; changes to water levels/quantity (i.e. prolonged drought, 
water extraction); and influence of fire on rainforest ecosystems where this was previously non-
existent. BVG 4a, being a rainforest community on highly fertile soils and lineal in nature are highly 
prone to grazing impacts and vine and woody weed invasion including cats claw creeper (Macfadyena 
unguis-cati) and camphor laurel (Cinnamomum camphora).  

It is recognised that at least 60% of this BVG has been lost due to agriculture and clearing and 
therefore, the spread of agricultural weed species from adjacent areas may potentially impact on 
ecological values. Other threats considered by the technical committee to potentially impact on 
ecological values include: cattle grazing; damage from pigs and construction of dams, roads and 
quarries. 
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7.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 4a as having a condition score of 1 and BVG 4 having a 
condition score of 2  (Table Table 7.27.2). The technical committee also provided an indication of 
perceived threats of the BVG in the Biosphere. The threats recognised as impacting this BVG were 
critical in determining the condition score for the constituent REs. Thresholds for viable functioning 
systems, as determined by the technical committee and supporting literature are detailed in Table 7.2. 

Table 7.2 Spatial thresholds required for maintaini ng functioning ecosystems 

BVG RE 
Condition 
Score 

Viable patch size and 
shape Buffer 

Width (m) 

Lineal 
corridor 
required? Min Size 

(ha) 
Edge:Area 

4a 12.3.1 1 2 400 100 Yes 

4 
12.11.1 

12.12.1 
2 2 n/a 100 No 

7.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Specific actions that 
should be considered to enhance the ecosystems contained within BVG 4 are identified in Figure 7.1 
and may also include: 

�  Maintenance 

BVG 4 is particularly prone to invasion by weeds. Maintenance should consider the the management 
of weeds including cats claw creeper (Macfadyena unguis-cati) and camphor laurel (Cinnamomum 
camphora). The management of fire within this BVG should be sympathetic to its requirements, both 
within this BVG and in adjacent BVGs. 

�  Buffer 

BVG4 has been extensively cleared for agriculture and is highly fragmented throughout the Biosphere. 
However all fragments are of viable size, making buffering a critical condition improvement action. 
Buffering activities could include: 

·  Grazing management, including fencing and installation of off-stream watering points, 
particularly in BVG 4a. 

·  Revegetation of sympathetic vegetation communities adjacent to existing patches. 

�  Lineal corridors 

Lineal corridors are important functional requirements for BVG4a and their fauna communities. Further 
investigation of identified areas for direct connectivity is recommended. Revegetation should use the 
same or sympathetic vegetation community species. 

Management of upstream waters (i.e. water extraction, runoff) should consider potential implications 
on vegetation communities within this BVG adjacent to water bodies. The protection, maintenance and 
condition improvement of vegetation within this BVG, particularly adjacent to waterways, may assist in 
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reducing runoff of terrigenous sediments (and attached pollutants) into the marine environment. 
Schaffelke et al. (2002), recommend, amongst other things, legislated protection of riparian habitats 
and wetlands in Queensland – a move which would likely endow conservation benefits both within the 
BVG and in downstream freshwater and marine habitats. 

Figure 7.1 shows the results of the spatial modelling identifying condition improvement areas. 

 

Figure 7.1 Condition improvement areas for BVG 4a. Table 7.2 provides details of the 
thresholds which determined the modelling approach for this BVG.  
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Figure 7.2 Condition improvement areas for BVG 4. B uffer areas are indicated only on viable 
patches. Table 7.2 provides details of the threshol ds which determined the modelling approach 
for this BVG.  
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8. Results - Broad Vegetation Group 5 (BVG 5) 

This section provides a summary of BVG 5 and its functional requirements within the Great Sandy 
Biosphere. Section 8.1 describes the BVG’s biophysical characteristics, spatial extent remaining in the 
Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values important 
to the BVG are considered, along with potential threats that may impact upon its condition. Section 8.4 
lists the spatial thresholds determined by the technical committee for mapping. BVG condition 
improvement actions are linked to the BVG’s current condition and results of the spatial analysis. 
Recommendations have been made for action implementation and monitoring.        

8.1 BVG 5 in the landscape 

Notophyll to microphyll vine forests, frequently wi th Araucaria  spp. or Agathis  spp.  

This BVG has been extensively cleared for agriculture and grazing, with only 15% remaining (Table 
8.1) in the biosphere. The remaining two fragmented areas are found in the south of the region, 
requiring high moisture, limited light to its understorey, limited or no fire, and high rates of nutrient 
cycling (Table 8.1). Some of the existing patches are buffered by other vegetation communities, while 
others are completely isolated (Figure 8.1). While this BVG is a naturally fragmented system, all 
patches were analysed as being unviable, either by size or by shape. 

Table 8.1 BVG 5 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion of 
pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional 
requirements 

12.5.13 

12.8.13 

12.9-10.16 

12.11.11 

8.168 15.26 37.12 

High moisture 

Absence of fire 

Vectors for seed dispersal 

High rate of nutrient 
cycling 

Limited light to 
understorey 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

A set of broad functional values are typical of forest ecosystems in the Biosphere area. BVG 5 
contains a number of intrinsic functional values that have local, regional and landscape scale 
implications for the health of its ecosystems. Functional values specific to BVG 5 include: 

�  Maintenance of micro-climate for habitat use where adjoining land uses have been changed; 
and 

�  Habitat for vectors of seed dispersal. 

8.2 Fauna values 

Human land use patterns (both Indigenous and European) have impacted upon forest extent and 
spatial distribution in many parts of eastern Queensland. This is likely to have contributed to the 
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decline of a number of fauna species wholly reliant on, or that occasionally utilise these habitats. 
Threatened species potentially occurring in BVG 5 may include: 

�  Invertebrates: richmond birdwing butterfly (Ornithoptera richmondia) 

�  Amphibians: giant barred frog (Mixophyes iterates), tusked frog (Adelotus brevis) and green-
thighed frog (Litoria brevipalmata); 

�  Reptiles: three-toed snake-tooth skink (Coeranoscincus reticulatus), common death adder 
(Acanthophis antarcticus), elf skink (Eroticoscincus graciloides), Stephen’s banded snake 
(Hoplocephalus stephensi), Ophioscincus cooloolensis, ringed thin-tailed gecko (Phyllurus 
caudiannulatus) and Saproscincus rosei; 

�  Mammals: spotted-tail quoll (Dasyurus maculatus), long-nosed potoroo (Potorous tridactylus) and 
golden-tipped bat (Kerivoula papuensis); and 

�  Birds: coxen’s fig parrot (Cyclopsitta diophthalma coxeni), black-breasted button-quail (Turnix 
melanogaster), powerful owl (Ninox strenua), marbled frogmouth (Podargus ocellatus plumiferus), 
grey goshawk (Accipiter novaehollandiae), square-tailed kite (Lophoictinia isura) and sooty owl 
(Tyto tenebricosa). 

8.3 Threats 

Threatening processes occurring within the Biosphere that are currently, or have the potential to be 
acting on BVG 5 were discussed by the technical committee and these include: clearing for agriculture 
and farming; changes to fire regimes (i.e. the introduction of fire into landscape where it has previously 
been absent); and feral animal and weed invasion including species such as lantana (Lantana 
camara). The technical committee recognises that all these processes have potential to impact on 
ecological values within this BVG. 

8.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 5 as having a condition score of 2 (Table 8.2), that is, its 
remaining area in reference state is considered to be between 25% and 50%. The threats recognised 
as impacting this BVG were critical in determining the condition score for the constituent REs. 
Thresholds for viable functioning systems, as determined by the technical committee and supporting 
literature are detailed in Table 8.2. 

Table 8.2  Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape 
Buffer Width 
(m) 

Lineal 
corridor 
required? Min Size (ha) Edge:Area 

12.5.3 

12.8.13 

12.9-10.16 

12.11.11 

2 20 80 500 No 
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8.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Specific actions that 
should be considered to enhance the ecosystems contained within BVG 5 are identified in Figure 8.1 
and may also include: 

�  Maintenance 

Weed and feral animal management will be important in maintaining ecosystem function for BVG 5, 
specifically lantana (Lantana camara) management.  

�  Enhancement investigation 

This BVG has been extensively cleared for pasture and cropping with the remaining patches of this 
BVG considered unviable and being degraded by weed invasion in conjunction with wildfire damage 
on margins. The investigation areas should be considered for:  

·  Increasing patch size to develop buffers for fire protection; and 

·  On-ground revegetation and regeneration through exclusion fencing (cattle and feral animals). 

Figure 8.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 8.1 Condition improvement areas for BVG 5. E xpansion Inv. Areas is short for 
Expansion Investigation Areas. Table 8.2 provides d etails of the thresholds which determined 
the modelling approach for this BVG.  



 

The Great Sandy Biosphere Links Project 
Page | 57 

 

9. Results - Broad Vegetation Group 8 (BVG 8) 

This section provides a summary of BVG 8 and its functional requirements within the Great Sandy 
Biosphere. Section 9.1 describes the BVG’s biophysical characteristics, spatial extent remaining in the 
Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values important 
to the BVG are considered, along with potential threats that may impact upon its condition. Section 9.4 
lists the spatial thresholds determined by the technical committee for mapping. BVG condition 
improvement actions are linked to the BVG’s current condition and results of the spatial analysis. 
Recommendations have been made for action implementation and monitoring. 

9.1 BVG 8 in the landscape 

Wet eucalypt tall open-forest on uplands and alluvi a 

BVG 8 is found both on Fraser Island and on the Mainland. It is predominantly captured in the 
protected area estate, with some remnant fragments still remaining outside (Table 9.1 and Figure 9.1). 
On Fraser Island and in the Great Sandy National Park, it is buffered almost entirely by other remnant 
vegetation communities. Outside the protected area estate, this BVG has been fragmented by land 
uses such as horticulture and rural residential development. A large proportion of this BVG falls within 
the State Forest reserve and as such has been subject to timber harvesting. Fragments on the 
mainland, both inside and outside protected areas are predominantly considered to be unviable by 
either size or shape; however, some buffering is occurring in most areas by other vegetation 
communities. 

Table 9.1 BVG 8 in the landscape 

Constituent REs 

Area 
remaining 
in 
Biosphere 
(km²) 

Proportio
n of pre-
clear 
extent (%) 

Proportion 
in 
protected 
area 
estate 1 (%) 

Functional requirements 

12.2.4 

12.2.8 

12.3.2 

12.5.6a  

12.8.8 

12.9-
10.1 

12.11.2 

12.11.16 

12.11.16x1 

12.12.15 

12.12.15a 

12.12.15b 

549.27 63.98 89.65 

Shading plays a large limiting 
factor. 

Surface soil macronutrient levels 
important when combined with 
canopy disturbances that 
increase light penetration. 

Developed via fire exclusion (only 
12.2.4). The rest are fire 
regenerated usually in a single 
age class from a catastrophic 
event. 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

Wet eucalypt open-forest communities typically represent an intermediate habitat type between 
rainforests and dry woodlands. Rainfall and fire boundaries are primary determinants of the spatial 
distribution and extent of this particular vegetation community. Typically occurring in areas of high 
rainfall, eucalypt vegetation that dominates this BVG is maintained by fire. Without regular burning, 
rainforest would likely succeed wet eucalypt open forest. 
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The amount of canopy cover is also important for ground based foliage and the cycling of nutrients 
through detritus formation and accumulation. Where disturbances in the canopy occur, colonising 
species are able to emerge where the soil provides a healthy amount of macronutrients. Fallen detritus 
also supplies a significant amount of micro-habitat for ground dwellers. The technical committee has 
recognised that RE12.2.4 develops only in the absence of fire while other REs within this BVG 
regenerate usually in a single age class from a catastrophic event. 

9.2 Fauna values 

As this habitat type represents a transition between typically dense, wet rainforest communities and 
drier, open woodland communities, it is likely to be utilised by both rainforest and dry open woodland 
fauna species, making it a critical buffer community for neighbouring BVGs. Threatened species that 
have the potential to inhabit wet eucalypt tall open-forest include: 

�  Amphibians: tusked frog (Adelotus brevis), green-thighed frog (Litoria brevipalmata); 

�  Reptiles: three-toed snake-tooth skink (Coeranoscincus reticulatus), common death adder 
(Acanthophis antarcticus), elf skink (Eroticoscincus graciloides), Stephen’s banded snake 
(Hoplocephalus stephensi), Ophioscincus cooloolensis, and Saproscincus rosei; 

�  Mammals: spotted-tail quoll (Dasyurus maculatus), long-nosed potoroo (Potorous tridactylus), 
golden-tipped bat (Kerivoula papuensis) and koala (Phascolarctos cinereus); and  

�  Birds: red goshawk (Erythrotriorchis radiatus), powerful owl (Ninox strenua), marbled frogmouth 
(Podargus ocellatus plumiferus), grey goshawk (Accipiter novaehollandiae), square-tailed kite 
(Lophoictinia isura) and sooty owl (Tyto tenebricosa). 

9.3 Threats 

The technical committee has discussed broad threats that are currently, or have the potential to act on 
BVG 8 and include: the exclusion of fire where the ecosystem is reliant on fire generated heat to 
initiate germination responses; disturbances to canopy or clearing which facilitates encroachment of 
rainforest species; and edge effects from fragmentation. The technical committee understands that 
weed invasion, particularly from Lantana and other exotic species introduction, can potentially impact 
on the ecological values of this BVG. It is also understood that this BVG has been previously subjected 
to heavy logging disturbance. 

9.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 8 as having a condition score of 4 on Fraser Island and in 
the Great Sandy National Park, and 2 on the rest of the mainland (Table 9.2). The threats recognised 
as impacting this BVG were critical in determining the condition score for the constituent REs. 
Thresholds for viable functioning systems, as determined by the technical committee and supporting 
literature are detailed in Table 9.2. 
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Table 9.2 Spatial thresholds required for maintaini ng functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape 
Buffer 
Width (m) 

Lineal 
corridor 
required? Min Size (ha) Edge:Area 

12.2.4  12.11.2 

12.2.8  12.11.16 

12.3.2  12.11.16x1 

12.5.6a  12.12.15 

12.5.6c  12.12.15a 

12.8.8  12.12.15b 

12.9-10.1 

4 on Fraser 
Island and 
Great Sandy 
NP 

2 on 
remainder of 
mainland  

50 133 500 No 

9.5 Recommended BVG condition improvement actions 

Broad ecosystem condition improvement actions have been outlined in Section 4.4. Actions that 
should be considered to enhance the ecosystems contained within BVG 8 may include: 

�  Maintenance  

Maintenance of current condition in protected areas, particularly with regards to pest and weed 
management, including Lantana camara. BVG 8 requires fire for regeneration but fire management 
needs to be sympathetic to its functional requirements. 

�  Buffering 

On-ground revegetation of wet eucalypt tall open-forest communities, where communities have been 
cleared (partially or completely), with emphasis on buffering from surrounding land uses. 

�  Expansion investigation 

On-ground revegetation in investigation areas will allow for condition improvement through the 
expansion of patch sizes and stepping stones, linking patches fragmented or degraded as a result of 
human activity. 

Figure 9.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 9.1 Condition improvement areas for BVG 8. E xpansion Inv. Areas is short for 
Expansion Investigation Areas. Table 9.2 provides d etails of the thresholds which determined 
the modelling approach for this BVG.  
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10. Results - Broad Vegetation Group 9 (BVG 9) 

This section provides a summary of BVG 9 and its assigned REs occurring within the Great Sandy 
Biosphere. Section 10.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 10.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for further research and monitoring.        

10.1 BVG 9 in the landscape 

Moist to dry eucalypt open-forests to woodlands usu ally on coastal lowlands and ranges 

BVG 9 remains a dominant vegetation community in the Biosphere, despite its original size being 
reduced by almost 50% (Table 10.1 and Figure 10.1). It is well represented in the protected area 
estates, including Fraser Island and the Great Sandy National Park. Its broad functional requirements 
(Table 10.1) allow it to establish in a variety of conditions, hence its abundance across the whole 
landscape. It is prevalent in large intact stands, but is also found in more isolated long patches 
throughout the landscape. 

Table 10.1 BVG 9 in the landscape  

Constituent REs  
Area remaining 
in Biosphere 
(km²)  

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional 
requirements  

12.2.5 

12.2.6  

12.2.11 

12.5.2 

12.5.4 

12.5.5 

12.5.8 

12.5.12 

12.8.14 

12.9-
10.1x1 

12.9-10.4 

12.9-10.17 

12.9-10.21 

12.11.3 

12.11.3a 

12.12.11 

12.12.12  

12.12.14  

12.12.23 

12.12.25 

2714.771 57.47 60.07 

Requires fire for 
regeneration: frequency 
and duration2  

Can establish in a 
variety of climates, 
geology and landform 

Rainfall determines the 
type of eucalypt forest: 
Wet or dry sclerophyll 

Lower fertility and 
productivity 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 
2 Spencer and Baxter (2006) 

Dry open eucalypt woodland/forest is a ubiquitous feature of the Australian landscape. While typically 
lacking the structural complexity and heterogeneity of microhabitats (particularly in the ground and 
shrub layer), open eucalypt communities support a wide array of fauna species yet, they are 
considered to have lower fertility and productivity. The dependence on fire for regeneration makes 
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these systems highly dynamic and temporally variable. Fire regimes can influence species 
composition, structure and function of ecosystems (Gill et al. 1981, Bradstock et al. 2002). 

Typically, this BVG can establish within different climates, geology and landforms. However, rainfall 
has been considered by the technical committee to be a predictor of the type of forest that will develop. 
It is an important vegetation community in its role in connecting the eastern and western areas, 
through its almost lineal corridors, particularly those passing through private forestry land. 

10.2 Fauna values 

Historic and continued clearing of open eucalypt woodland/forest communities has compromised the 
conservation status of many species that potentially utilise such habitats. Species of conservation 
significance (i.e. threatened) that may utilise open eucalypt woodland and forest communities may 
include: 

�  Amphibians: tusked frog (Adelotus brevis), green-thighed frog (Litoria brevipalmata); 

�  Reptiles: collared delma (Delma torquata), common death adder (Acacnthophis antarticus); 

�  Mammals: koala (Phascolarctos cinereus), northern quoll (Dasyurus hallucatus), spotted-tail quoll 
(Dasyurus maculatus), eastern long-eared bat (Nyctophilus timoriensis) and little pied bat 
(Chalinolobus picatus); and 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-chinned honeyeater (Melithreptus gularis), squatter pigeon 
(Geophaps scripta scripta), and powerful owl (Ninox strenua). 

10.3 Threats 

Broad threats that are currently, or have the potential to act on ecosystems like BVG 9 were 
considered by the technical committee. Threats specific to BVG 9 and its ecosystem functioning 
include: changes to soil fertility and nutrient levels; changes in fire regime (introduction or exclusion of 
fire depending on the RE’s level of reliance of fire for regeneration); and changes to rainfall amount, 
location and variability across the landscape (e.g. Drought). The technical committee recognised that 
management of fire on freehold land is an issue for this BVG. Also, logging in freehold may still be an 
issue however very large areas of this BVG are secured in protected areas (67%, Table 10.1). 

10.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 9 as having a condition score of 4 on Fraser Island and the 
Great Sandy National Park, and 2 on the remainder of the mainland (Table 10.2). The threats 
recognised as impacting this BVG were critical in determining the condition score for the constituent 
REs. Thresholds for viable functioning systems, as determined by the technical committee and 
supporting literature are detailed in Table 10.2. 
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Table 10.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE Condition 
Score 

Viable patch size and 
shape 

Buffer 
Width 
(m) 

Lineal 
corridor 
required? Min Size (ha) Edge:Area 

12.2.5  12.9-10.17 

12.2.6  12.9-10.21 

12.2.11  12.11.3 

12.5.2  12.11.3a 

12.5.4  12.12.11 

12.5.5  12.12.12 

12.5.8  12.12.14 

12.5.12  12.12.23 

12.8.14  12.12.25 

12.9-10.1x1  12.9-10.4 

4 on 
Fraser 
Island and 
Great 
Sandy NP 

2 on 
remainder 
of 
Mainland 

50 133 300 No 

10.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions for sclerophyll forests are outlined in Section 4.4. Specific 
actions that should be considered to enhance the ecosystems contained within BVG 9 may include: 

�  Maintenance 

In its larger patches, this BVG tends to act as a buffer for other BVGs in the Biosphere, and so the 
maintenance of existing remnant is critical, particularly in areas at risk or the subject to weed invasion, 
such as by Lantana camara. Prescribed fire regime for appropriate ecosystem requirements should be 
considered. 

�  Buffering 

This BVG has been extensively cleared for horticulture, pasture, cropping, rural subdivision and urban 
development, leaving some patches small and exposed, and other lineal patches dangerously thin. 
On-ground revegetation and restoration will increase patch sizes, and buffer against edge effects, 
particularly along and around existing lineal corridors, as identified. 

�  Expansion investigation 

This BVG provides a corridor function for dispersing species, particularly through private forest lands. 
Investigation into suitable areas for patch expansion and stepping stones will support improved 
condition for individual patches, but furthermore, support movement of species between core remnant 
vegetation. 

Figure 10.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 10.1 Condition improvement areas for BVG 9. Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 10.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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11. Results - Broad Vegetation Group 10 (BVG 10) 

This section provides a summary of BVG 10 and its functional requirements within the Great Sandy 
Biosphere. Section 11.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 11.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.        

11.1 BVG 10 in the landscape 

Corymbia citriodora  dominated open-forests to woodlands on undulating to hilly terrain 

BVG 10, described as predominantly Spotted Gum (Corymbia citriodora) open forest communities, 
largely occurs in dryer inland low nutrient range and slope areas, but can establish in a variety of 
climates, geology and landform (Table 11.1). This BVG has been subject to clearing and 
fragmentation, particularly those at lower altitudes.  Extensive logging practices have occurred and 
continue to occur within this BVG. 

Table 11.1 BVG 10 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion of 
pre-clear extent 
(%) 

Proportion in 
protected area 
estate 1 (%) 

Functional 
requirements 

12.5.1 

12.5.7 

12.8.24 

12.9-10.2 

12.9-10.17b  

12.11.5 

12.11.5e 

12.11.6 

12.12.3 

12.12.5 

299.841 54.58 41.36 

Requires fire for 
regeneration: frequency 
and duration (lack of fire 
over time can change 
BVG)  

Can establish in a variety 
of climates, geology and 
landform 

Lower fertility and 
productivity 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

While typically lacking the structural complexity and heterogeneity of microhabitats (particularly in the 
ground and shrub layer) present in other vegetation communities (i.e. rainforest), open eucalypt 
communities nonetheless support a wide array of fauna species. However, they are considered to 
have lower fertility and productivity. Their dependence on fire for regeneration makes these systems 
highly dynamic and temporally variable as a lack of fire over time can change the structure of the BVG. 
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11.2 Fauna values 

Historic and continued clearing of open eucalypt woodland/forest communities has compromised the 
conservation status of many species that potentially utilise such habitats. Species of conservation 
significance (i.e. threatened) that may utilise open eucalypt woodland and forest communities may 
include: 

�  Reptiles: collared delma (Delma torquata), common death adder (Acacnthophis antarticus);  

�  Mammals: koala (Phascolarctos cinereus), northern quoll (Dasyurus hallucatus), spotted-tail quoll 
(Dasyurus maculatus), eastern long-eared bat (Nyctophilus timoriensis) and little pied bat 
(Chalinolobus picatus); and 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-chinned honeyeater (Melithreptus gularis), squatter pigeon 
(Geophaps scripta scripta), and powerful owl (Ninox strenua). 

11.3 Threats 

The technical committee has considered broad threats that are currently, or have the potential to act 
on ecosystems like BVG 10, as described in Section 4.4. Threats specific to BVG 10 and its 
ecosystem functioning include: clearing of vegetation for recreational use and other anthropogenic 
impacts; changes in fire regime (i.e. introduction or exclusion of fire depending on the RE’s level of 
reliance of fire for regeneration); and changes to rainfall amount, location and variability across 
landscape (e.g. Drought). 

It is understood that grazing on adjacent private lands may have some ecological impact on this BVG. 
The technical committee also recognises that this area is now targeted for timber harvesting 
operations (Spotted Gum, Corymbia citriodora). However, they recognise that depending on 
management procedures, some harvesting procedures may be sustainable. 

11.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 10 as having a condition score of 1 (Table 11.2), in that less 
than 25% of remaining vegetation is in reference state. The threats recognised as impacting this BVG 
were critical in determining the condition score for the constituent REs. Thresholds for viable 
functioning systems, as determined by the technical committee and supporting literature are detailed in 
Table 11.2. 

Table 11.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and 
shape 

Buffer 
Width 
(m) 

Lineal 
corridor 
required? Min Size (ha)  Edge:Area 

12.5.1 12.11.5 

12.5.7 12.11.5e 

12.8.24 12.11.6 

12.9-10.2 12.12.3 

12.9-10.17b 12.12.5 

1 50 133 300 No 
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11.5 Outlined Ecosystem Condition Improvement Actio ns 

A list of broad BVG condition improvement actions for open forests is outlined in Section 4.4. Specific 
actions that should be considered to enhance the ecosystems contained within BVG 10 may include: 

�  Maintenance  

Maintenance of existing remnant through pest and weed management in core areas and along existing 
lineal corridors. Enhance native forestry management and improvements in forestry practices would 
assist condition improvement activities. Forestry Managers should give due consideration to 
sustainable timber harvesting techniques which have biodiversity outcomes. BVG 10 requires periodic 
fire for regeneration and as such requires suitable fire management. 

�  Buffering 

Where viable patches are exposed to threatening processes (i.e. edge effects), resultant from human 
activities, revegetation efforts may be focused on providing a buffer about the remnant vegetation. 

�  Expansion investigation 

Investigation of areas for on-ground revegetation and restoration to increase patch sizes is 
recommended. 

Figure 11.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 11.1 Condition improvement areas for BVG 10.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 11.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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12. Results - Broad Vegetation Group 12 (BVG 12) 

This section provides a summary of BVG 12 and its functional requirements within the Great Sandy 
Biosphere. Section 12.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 12.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions and subsequent conservation mechanisms are linked to the BVG’s 
current condition and results of the spatial analysis. Recommendations have been made for action 
implementation and monitoring.        

12.1 BVG 12 in the landscape 

Dry eucalypt woodlands to open-woodlands, mostly on  shallow soils in hilly terrain, mainly on 
sandstone and weathered rocks 

BVG 12 occurs in both isolated and extant patches within the Biosphere, half of which is held in 
protected area estate (Table 12.1). Over two thirds of the extent of BVG 12 remains from pre-clear 
extent, predominantly in the central western portion of the biosphere (Figure 12.1).   

Table 12.1 BVG 12 in the landscape 

Constituent 
REs 

Area 
remaining in 
Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.5.1b 

12.9-10.7a 

12.9-10.9 

12.9-10.19 

101.262 65.02 50.71 

Fire tolerant -fire necessary for 
regeneration; lack of fire change 
BVG over time 

 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

Dry open eucalypt woodland/forest is a ubiquitous feature of the Australian landscape. While typically 
lacking the structural complexity and heterogeneity of microhabitats (particularly in the ground and 
shrub layer), open eucalypt communities nonetheless support a wide array of fauna species and 
vectors for pollination. The dependence on fire for regeneration makes these systems highly dynamic 
and temporally variable as a lack of fire over time can change the structure of the BVG. 

12.2 Fauna values 

Species of conservation significance (i.e. threatened) that may utilise open eucalypt woodland and 
forest communities may include: 

�  Reptiles: collared delma (Delma torquata), common death adder (Acacnthophis antarticus); 

�  Mammals: koala (Phascolarctos cinereus), northern quoll (Dasyurus hallucatus), spotted-tail quoll 
(Dasyurus maculatus), eastern long-eared bat (Nyctophilus timoriensis) and little pied bat 
(Chalinolobus picatus); and 
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�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-chinned honeyeater (Melithreptus gularis), squatter pigeon 
(Geophaps scripta scripta) , glossy black cockatoo (Calyptorhynchus lathami), and powerful owl 
(Ninox strenua). 

12.3 Threats 

Threatening processes occurring within the Biosphere that are currently, or have the potential to be 
acting specifically on BVG 12 may include: the absence of fire or a changed fire regime, grazing, 
agriculture and infrastructure development. A changed fire regime can significantly impact on 
ecological values through changing the dynamics and structure of dry open woodlands. 

12.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 12 as having a condition score of 3 (Table 12.2), in that 50-
75% of remaining vegetation is in reference state. The threats recognised as impacting this BVG were 
critical in determining the condition score for the constituent REs. Thresholds for viable functioning 
systems, as determined by the technical committee and supporting literature are detailed in Table 
12.2. 

Table 12.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape Buffer 
Width (m) 

Corridor 
Required? Min Size (ha) Edge:Area 

12.5.1b 

12.9-10.7a 

12.9-10.9 

12.9-10.19 

3 50 133 100 No 

12.5 Recommended BVG condition improvement actions 

A list of broad BVG condition improvement actions for open forests is outlined in Section 4.4. Specific 
actions that should be considered to enhance the ecosystems contained within BVG 12 may include: 

�  Maintenance  

Maintenance of existing remnant through pest and weed management in core areas and along existing 
lineal corridors. Enhance native forestry management and improvements in forestry practices would 
assist condition improvement activities. Forestry Managers should give due consideration to 
sustainable timber harvesting techniques which have biodiversity outcomes. BVG 12 requires periodic 
fire for regeneration and as such requires suitable fire management. 

�  Buffering 

Where viable patches are exposed to threatening processes (i.e. edge effects), resultant from human 
activities, revegetation efforts may be focused on providing a buffer about the remnant vegetation. 

�  Expansion investigation 

Investigation of areas for on-ground revegetation and restoration to increase patch sizes is 
recommended. 
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Figure 12.1 shows the results of the spatial modelling identifying condition improvement areas.  

 

Figure 12.1 Condition improvement areas for BVG 12.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 12.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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13. Results - Broad Vegetation Group 13 (BVG 13) 

This section provides a summary of BVG 13 and its functional requirements within the Great Sandy 
Biosphere. Section 12.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 12.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions and subsequent conservation mechanisms are linked to the BVG’s 
current condition and results of the spatial analysis. Recommendations have been made for action 
implementation and monitoring.        

13.1 BVG 13 in the landscape 

Dry to moist eucalypt woodlands and open forests, m ainly on undulating to hilly terrain of 
mainly metamorphic and acid igneous rocks 

BVG 13 has had a history of extensive clearing, indicative of its low proportion conserved in protected 
area estate (Table 13.1). Scattered in fragmented patches along the western boundary of the 
Biosphere, most of its remaining patches are considered to be unviable (Figure 13.1). Most of its larger 
patches are buffered by other remnant vegetation and held in protected areas however, the more 
isolated patches are predominantly indicated as currently unviable. 

Table 13.1 BVG 13 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion of 
pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements  

12.3.3b 

12.9-10.3 

12.9-10.7 

12.11.14 

12.11.18 

12.12.7 

12.12.28 

16.86 13.86 14.05 

Fire tolerant -fire necessary for 
regeneration lack of fire 
change BVG over time  

 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

Dry open eucalypt woodland/forest is a ubiquitous feature of the Australian landscape. While typically 
lacking the structural complexity and heterogeneity of microhabitats (particularly in the ground and 
shrub layer), open eucalypt communities nonetheless support a wide array of fauna species.  

Tolerance of fire and a reliance of fire generated heat for germination means that the health of the 
system depends on an intricate balance of abiotic and biotic input. Fire is necessary for regeneration 
as a lack of fire over time can change the structure of the BVG. 
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13.2 Fauna values 

Historic and continued clearing of open eucalypt woodland/forest communities has compromised the 
conservation status of many species that potentially utilise such habitats. Species of conservation 
significance (i.e. threatened) that may utilise open eucalypt woodland and forest communities may 
include: 

�  Amphibians: tusked frog (Adelotus brevis), green-thighed frog (Litoria brevipalmata); 

�  Reptiles: collared delma (Delma torquata), common death adder (Acacnthophis antarticus);  

�  Mammals: koala (Phascolarctos cinereus), northern quoll (Dasyurus hallucatus), spotted-tail quoll 
(Dasyurus maculatus), eastern long-eared bat (Nyctophilus timoriensis) and little pied bat 
(Chalinolobus picatus); and 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-chinned honeyeater (Melithreptus gularis), squatter pigeon 
(Geophaps scripta scripta), glossy black cockatoo (Calyptorhynchus lathami), and powerful owl 
(Ninox strenua). 

13.3 Threats 

Threatening processes occurring within the Biosphere that are currently, or have the potential to be 
acting on BVG 13 have been discussed by the technical committee and may include: the absence of 
fire or a changed fire regime which can significantly change the dynamics and structure of dry open 
woodlands, and clearing for grazing, agricultural and infrastructure development. The technical 
committee recognises that these activities may potentially impact on ecological values within the BVG 
as a result of weed colonisation and further spread. 

13.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 13 as having a condition score of 3 (Table 13.2), in that 50-
75% of remaining vegetation is in reference state. The threats recognised as impacting this BVG were 
critical in determining the condition score for the constituent REs. Thresholds for viable functioning 
systems, as determined by the technical committee and supporting literature are detailed in Table 
13.2. 

Table 13.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape 
Buffer 
Width (m) 

Lineal 
corridor 
required? Min Size (ha)  Edge:Area 

12.3.3b 

12.9-10.3 

12.9-10.7 

12.11.14 

12.11.18 

12.12.7 

12.12.28 

3 50 133 100 No 
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13.5 Recommended BVG condition improvement actions 

A list of broad BVG condition improvement actions for open woodlands and forests is outlined in 
Section 4.4. Specific actions that should be considered to enhance the ecosystems contained within 
BVG 13 may include: 

�  Maintenance  

Maintenance of existing remnant through pest and weed management, particularly of grass species. 
Targeted native forestry management would assist condition improvement activities. Forestry 
Managers should give due consideration to sustainable timber harvesting techniques which have 
biodiversity outcomes. Maintenance actions should also consider improved grazing land management. 
BVG 13 requires periodic fire for regeneration and as such requires suitable fire management. 

�  Buffering 

Where viable patches are exposed to threatening processes (i.e. edge effects, including grazing), 
resultant from human activities, revegetation efforts may be focused on providing a buffer about the 
remnant vegetation. 

�  Expansion investigation 

Investigation into areas suitable for the expansion of existing patches, either directly or through the 
creation of stepping stones is vital, if some of these remaining patches are to persist. 

Figure 13.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 13.1 Condition improvement areas for BVG 13.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 13.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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14. Results - Broad Vegetation Group 16 (BVG 16) 

This section provides a summary of BVG 16 and its functional requirements within the Great Sandy 
Biosphere. Section 14.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 14.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.        

14.1 BVG 16 in the landscape 

Eucalyptus  spp. dominated open-forest and woodlands on draina ge lines and alluvial plains 

BVG 16 has been extensively cleared, with almost 40% of its original extent still remaining, of which 
almost 40% of this is in protected area estate (Table 14.1). BVG 16 has been broken up into two, 
based on the functional requirements of the constituent REs.  All REs which make up BVG 16 are 
found along drainage lines and alluvial plains (Figures 14.1 and 14.2); however, BVG 16a is more 
closed canopy fringing forests composed of Eucalyptus tereticomis, Melaleuca viminalis, and 
Casuarina cunninghamiana fringing forest, compared to the more Eucalyptus dominated open forests 
of BVG 16. Therefore, BVG 16a and BVG 16 are considered differently in the discussions below in 
their condition improvement actions. 

Table 14.1 BVG 16 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements  

12.3.3 

12.3.7 

12.3.7b 

12.3.11 

12.3.11a 

233.771 37.15 38.42 

Fire tolerant -fire necessary 
for regeneration lack of fire 
change BVG over time 

 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

While typically lacking the structural complexity and heterogeneity of microhabitats (particularly in the 
ground and shrub layer) present in other vegetation communities (i.e. rainforest), open eucalypt 
communities nonetheless support a wide array of fauna species. BVG 16 is naturally lineal in nature, 
requiring the water and soil conditions provided by the alluvial plains and drainage systems. The 
dependence on fire for regeneration makes these systems highly dynamic and temporally variable as a 
lack of fire over time can change the structure of the BVG.  BVG 16a and 16 have slightly different fire 
management requirements, with BVG 16a requiring longer intervals between fires and more likely to 
be inundated more frequently than BVG 16. 
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14.2 Fauna values 

Historic and continued clearing of open eucalypt woodland/forest communities has compromised the 
conservation status of many species that potentially utilise such habitats. The naturally lineal nature of 
these BVGs, mean that they support a range of species which utilise these areas as dispersal 
corridors. Species of conservation significance (i.e. threatened) that may utilise open eucalypt 
woodland and forest communities may include: 

�  Amphibians: tusked frog (Adelotus brevis), green-thighed frog (Litoria brevipalmata); 

�  Reptiles: collared delma (Delma torquata), common death adder (Acacnthophis antarticus); 

�  Mammals: koala (Phascolarctos cinereus), northern quoll (Dasyurus hallucatus), spotted-tail quoll 
(Dasyurus maculatus), eastern long-eared bat (Nyctophilus timoriensis) and little pied bat 
(Chalinolobus picatus); and 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-chinned honeyeater (Melithreptus gularis), squatter pigeon 
(Geophaps scripta scripta), glossy black cockatoo (Calyptorhynchus lathami), and powerful owl 
(Ninox strenua). 

14.3 Threats 

The technical committee has considered threatening processes occurring within the Biosphere that are 
currently, or have the potential to be acting on BVG 16 and these include: the absence of fire or a 
changed fire regime that could significantly change the dynamics and structure of dry open woodlands, 
and clearing for grazing/agricultural/infrastructural purposes. The technical committee has recognised 
that any of these activities may potentially impact on ecological values within the BVG as a result of 
weed colonisation and further spread. 

14.4 Condition assessment and spatial thresholds 

The technical committee determined that both BVG 16a and BVG 16 have condition scores of 3 (Table 
14.2), that is having 50-75% of remaining vegetation in remnant condition. The threats recognised as 
impacting this BVG were critical in determining the condition score for the constituent REs. Thresholds 
for viable functioning systems, as determined by the technical committee and supporting literature are 
detailed in Table 14.2. 

Table 14.2 Spatial thresholds required for maintain ing functioning ecosystems 

BVG RE 
Condition 
Score 

Viable patch size and 
shape Buffer 

Width (m) 

Lineal 
corridor 
required? Min Size 

(ha) 
Edge:Area 

16a 
12.3.7 

12.3.7b 
3 2 400 100 Yes 

16 

12.3.3 

12.3.11 

12.3.11a 

3 50 400 100 No 
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14.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Actions that should be 
considered to enhance the ecosystems contained within BVG 16 may include: 

�  Maintenance 

Maintenance activities should include weed and feral animal management, and enhance grazing land 
management. Instigation of native forest management to retain regrowth patches will be important. 
The fire regime within this BVG should be sensitive to its functional requirements, differing between 
16a and 16b as previously described. 

�  Buffering 

Where patches are exposed to threatening processes (i.e. edge effects), resultant from human 
activities, revegetation efforts may be focused on providing a buffer around the remnant vegetation. 

�  Expansion investigation 

While lineal corridors may not be a functional requirement for BVG 16 specifically (though it is for BVG 
16a), its lineal nature means that the expansion areas will create stepping stones or lineal corridors 
between existing patches, increasing patch size and connectivity.  

�  Lineal Corridors 

Restoration of lineal corridors between fragmented habitat patches in BVG 16a, should have a view to 
reconnecting landscape linkages as identified.  

Figures 14.1 and 14.2 show the results of the spatial modelling identifying condition improvement 
areas.  
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Figure 14.1 Condition improvement areas for BVG 16a . Buffer areas are indicated only on 
viable patches. Table 14.2 provides details of the thresholds which determined the modelling 
approach for this BVG.  
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Figure 14.2 Condition improvement areas for BVG 16.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 14.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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15. Results - Broad Vegetation Group 17 (BVG 17) 

This section provides a summary of BVG 17 and its functional requirements within the Great Sandy 
Biosphere. Section 15.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 15.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.        

15.1 BVG 17 in the landscape 

Eucalyptus melanophloia  dry woodlands to open-woodlands on sandplains or d epositional 
plains 

There is under half a square kilometre of BVG 17 remaining in the Biosphere, which is half of what was 
originally there (Table 15.1). This is not in protected area estate, and is composed of a single patch, 
considered to be unviable in size (Figure 15.1). 

Table 15.1 BVG 17 in the landscape  

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion of 
pre-clear extent 
(%) 

Proportion in 
protected area 
estate 1 (%) 

Functional 
requirements 

12.12.8 0.431 49.03 0 

Fire tolerant -fire 
necessary for 
regeneration lack of fire 
change BVG over time 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

As well as providing habitat for a diversity of fauna species (including threatened species), BVG 17 
contains a number of intrinsic functional values that have local, regional and landscape scale 
implications for the maintenance and persistence of the biotic and abiotic constituents of healthy 
ecosystems.  It is likely however, given the extent (0.431km2)  and location of the BVG within the 
Biosphere that the functional values of this BVG as a standalone system would be somewhat reduced. 

While typically lacking the structural complexity and heterogeneity of microhabitats (particularly in the 
ground and shrub layer) present in other vegetation communities (i.e. rainforest), open eucalypt 
communities nonetheless support a wide array of fauna species. The dependence on fire for 
regeneration makes these systems highly dynamic and temporally variable as a lack of fire over time 
can change the structure of the BVG.  

15.2 Fauna values 

Species of conservation significance (i.e. threatened) that may utilise open eucalypt woodland and 
forest communities may include: 

�  Reptiles: collared delma (Delma torquata), common death adder (Acacnthophis antarticus); 
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�  Mammals: koala (Phascolarctos cinereus), northern quoll (Dasyurus hallucatus), spotted-tail quoll 
(Dasyurus maculatus), eastern long-eared bat (Nyctophilus timoriensis) and little pied bat 
(Chalinolobus picatus); and 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-chinned honeyeater (Melithreptus gularis), squatter pigeon 
(Geophaps scripta), and powerful owl (Ninox strenua). 

15.3 Threats 

Given the limited extent in which this BVG currently exists, the biggest threats are fire management, 
and pest and weed management. These threats are significant within this BVG, but particularly 
important is the management of these in neighbouring vegetation communities in which it is buffered. 
Further clearing for grazing, agriculture or infrastructure purposes is also a major threat. 

15.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 17 as having a condition score of 3 (Table 15.2), that is, 50-
75% of the remaining vegetation is in reference state. While limited in size, this small patch of 
vegetation has been well buffered by other vegetation communities, and may not be subject to 
significant edge effects (on-ground survey required). The threats recognised as impacting this BVG 
were critical in determining the condition score for the constituent REs. Thresholds for viable 
functioning systems, as determined by the technical committee and supporting literature are detailed in 
Table 15.2. 

Table 15.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape Buffer Width 
(m) 

Corridor 
Required? Min Size (ha) Edge:Area 

12.12.8 3 50 133 100 No 

15.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Actions that should be 
considered to enhance the ecosystems contained within BVG 17 may include: 

�  Maintenance 

Weed and feral animal management should not focus only on BVG 17, but also on neighbouring 
vegetation communities which buffer this remaining patch. Fire management, again within, but also in 
neighbouring vegetation communities should be sympathetic to its functional requirements. Where 
remnant vegetation characteristic of this BVG occurs on land under agricultural production, exclusion 
fencing around the vegetation may reduce the adverse impacts (i.e. weed dispersal, edge effects) 
associated with agricultural activities such as livestock grazing. 

�  Expansion investigation 

The remaining patch, considered unviable, could benefit from revegetation and regeneration activities 
to increase its patch size or to create stepping stones. 

Figure 15.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 15.1 Condition improvement areas for BVG 17.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 15.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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16. Results - Broad Vegetation Group 21 (BVG 21) 

This section provides a summary of BVG 21 and its functional requirements within the Great Sandy 
Biosphere. Section 16.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 16.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.          

16.1 BVG 21 in the landscape 

Melaleuca  spp. dry woodlands to open-woodlands on sandplains  or depositional plains 

BVG 21 is largely in its pre-clear extent, with only 10% being lost to clearing and fragmentation, 
despite only half of its extent being held in protected area estate (Table 16.1). While predominantly 
buffered by other remnant vegetation in the north, its southern limits are more fragmented and isolated 
(Figure 16.1).  All patches, either isolated or buffered, were considered viable in size. The fire regime 
plays a significant role in shaping this BVG (Table 16.1). 

Table 16.1 BVG 21 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.3.12 

12.5.4a 
66.574 91.40 55.05 

Fire tolerant2 

 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 
2 Spencer and Baxter (2006) 

Comprising a moderately dense canopy layer, and often complex ground layer of native vegetation 
(namely grasses), this vegetation type provides important forage, shelter and nesting habitat for a 
range of fauna, including a number of threatened species and is considered to be fire tolerant. Fauna 
diversity and abundance (particularly amphibians) may be greatest near permanent or ephemeral 
water bodies (i.e. creeks, seasonally-inundated swamps, billabongs).  BVG 21 is often inundated and 
as such provides habitat for aquatic and migratory bird species.  It also has important off-site functional 
values in regards to water quality improvements for streams and ground water systems. 

16.2 Fauna values 

Threatened species that have the potential to utilise vegetation types within the BVG may include: 

�  Amphibians: Cooloola sedgefrog (Litoria cooloolensis), wallum rocketfrog (Litoria freycineti), 
wallum sedgefrog (Litoria olongburensis), and wallum froglet (Crinia tinnula); 

�  Reptiles: common death adder (Acanthophis antarcticus), and Cooloola blind snake 
(Ramphotyphlops silvia); 

�  Mammals: koala (Phascolarctos cinereus), long-nosed potoroo (Potorous tridactylus) and little pied 
bat (Chalinolobus picatus); and 
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�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-chinned honeyeater (Melithreptus gularis), squatter pigeon 
(Geophaps scripta scripta), ground parrot (Pezoporus wallicus), and powerful owl (Ninox strenua).. 

16.3 Threats 

Broad threats that are currently, or have the potential to act on s BVG 21 have been discussed by the 
technical committee and thought to include: intentional clearing of vegetation for recreational use and 
other anthropogenic activities; changes in fire regime (introduction or exclusion of fire depending on 
the RE’s level of reliance of fire for regeneration); and changes to rainfall amount, location and 
variability across landscape (e.g. drought).  

Drainage alterations and interference with water inflow (eg extraction for agricultural use or stormwater 
introduction from adjoining development areas) is a significant threat the BVG 21 patches.  Stock 
access to water and resulting wetland degradation is a potential threat to BVG 21 patches in grazing 
properties. The technical committee recognises that any of these elements may adversely impact the 
ecological values of this ecosystem. 

16.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 21 as having a condition score of 3 (Table 16.2), that is, 50-
75% of remaining vegetation is in reference state. The threats recognised as impacting this BVG were 
critical in determining the condition score for the constituent REs. Thresholds for viable functioning 
systems, as determined by the technical committee and supporting literature are detailed in Table 
16.2. 

Table 16.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape Buffer Width 
(m) 

Lineal corridor 
required? Min Size (ha)  Edge:Area 

12.3.12 

12.5.4a 
3 2 n/a 100 No 

16.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Actions that should be 
considered to enhance the ecosystems contained within BVG 21 may include: 

�  Maintenance 

BVG 21 includes significant areas of wetland systems, so maintenance activities should consider the 
following: 

·  Weed and feral animal management; 

·  Controlled stock access and the provision of off-wetland watering points; 

·  Appropriate fire management regimes; and 

·  Restoration of altered hydrological flows into BVG 21 and protection of existing flows through 
the regulation of water extraction. 

�  Buffering 
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On-ground revegetation to establish buffer zones, where vegetation communities have been cleared 
(partially or completely), or degraded as a result of human activities. 

Figure 16.1 shows the results of the spatial modelling identifying condition improvement areas.  

 

Figure 16.1 Condition improvement areas for BVG 21.  Table 16.2 provides details of the 
thresholds which determined the modelling approach for this BVG.  
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17. Results - Broad Vegetation Group 22 (BVG 22) 

This section provides a summary of BVG 22 and its functional requirements within the Great Sandy 
Biosphere. Section 17.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 17.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.          

17.1 BVG 22 in the landscape 

Melaleuca  spp. on seasonally inundated open-forests and wood lands of lowland coastal 
swamps and fringing lines (palustrine wetlands) 

BVG 22, relatively well represented in the protected area estate, is still relatively intact compared to its 
pre-clear extent (Table 17.1). Relying on seasonal inundation, this BVG is naturally fragmented, even 
throughout protected areas (Figure 17.1). BVG 22 typically occurs in low lying areas and drainage 
lines. 

Table 17.1 BVG 22 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.2.7 

12.3.4 

12.3.5 

12.3.5a 

12.3.6 

228.858 69.79 60.28 

Low lying areas / drainage 
lines 

Periodic / frequent inundation 
by fresh or brackish water 

Fire necessary for 
regeneration2 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 
2 Spencer and Baxter, (2006) 

Functional requirements for BVG 22 include periodic/frequent inundation by fresh or brackish water 
and fire for regeneration (Table 17.1). As well as providing habitat for a diversity of fauna species 
(including threatened species), BVG 22 contains a number of intrinsic functional values that have local, 
regional and landscape scale implications for the maintenance and persistence of the biotic and abiotic 
constituents of healthy ecosystems. Comprising a moderately dense canopy layer, and often complex 
ground layer of native vegetation (namely grasses), this vegetation type provides important forage, 
shelter and nesting habitat for a range of fauna, including a number of threatened species.  

17.2 Fauna values 

Threatened species that have the potential to utilise vegetation types within the BVG may include: 

�  Amphibians: cooloola sedgefrog (Litoria cooloolensis), wallum rocketfrog (Litoria freycineti), wallum 
sedgefrog (Litoria olongburensis), wallum froglet (Crinia tinnula) and tusked frog (Adelotus brevis); 
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�  Reptiles: common death adder (Acanthophis antarcticus), and cooloola blind snake 
(Ramphotyphlops silvia); 

�  Mammals: koala (Phascolarctos cinereus), long-nosed potoroo (Potorous tridactylus) and little pied 
bat (Chalinolobus picatus); and 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), australian painted snipe (Rostratula australis), black-necked stork 
(Ephippiorhynchus asiaticus), lewin’s rail (Rallus pectoralis), ground parrot (Pezoporus wallicus), 
glossy black cockatoo (Calyptorhynchus lathami) and southern emu-wren (Stipiturus malachurus).  

There are a number of specific fauna species that are heavily reliant on wallum habitat. These include 
a number of wallum frogs mentioned above and the Oxleyan pygmy perch (Nannoperca oxleyana) 
(Meyer et al. 2006, Knight and Arthington 2008). 

17.3 Threats 

Threatening processes occurring within the Biosphere that are currently, or have the potential to be 
acting on BVG 22 have been discussed by the technical committee and include:  

�  Stream alteration caused by sugar cane drains (Knight and Arthington 2008);  

�  Draining of low-lying swampy areas (Timms 1986);  

�  Excessive nutrients, toxic substances and silt entering low nutrient wallum streams via urban and 
agricultural runoff and also by camping activities (Timms 1986, Pusey et al. 2004);  

�  Habitat disturbance and predation by feral animals; predation of eggs and larvae by introduced fish 
(in particular Gambusia holbrooki) (Meyer et al. 2006, Knight and Arthington 2008);  

�  The use of chemicals in weed and mosquito control (Meyer et al. 2006);  

�  The introduction of Chytrid fungus infection to frog populations in this BVG (Meyer et al. 2006);  

�  Changes to the fire regime;  

�  Weed invasion (including aquatic weeds); and  

�  Maintenance of grazing regimes (for wetlands in rural areas).  

The technical committee has also recognised that the following may potentially have some impact on 
ecological values: 

�  Drainage and infilling for housing; 

�  Development, mostly located on coastal flats; 

�  Climate change; 

�  Establishment of introduced pasture grasses; and 

�  Damage from pigs. 

17.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 22 as having a condition score of 3 (Table 17.2), that is, 50-
75% of remaining vegetation is in reference state. The threats recognised as impacting this BVG were 
critical in determining the condition score for the constituent REs. Thresholds for viable functioning 
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systems, as determined by the technical committee and supporting literature are detailed in Table 
17.2. 

Table 17.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape 
Buffer 
Width (m) 

Lineal 
corridor 
required? Min Size (ha) Edge:Area 

12.2.7 

12.3.4 

12.3.5 

12.3.5a 

12.3.6 

3 2 n/a 100 No 

17.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Though generally 
considered to be a resilient vegetation community, BVG 22 is impacted by a significant number of 
threats (Section 17.3). Specific actions that should be considered to enhance the ecosystems 
contained within BVG 22 may include: 

�  Maintenance 

The protection, maintenance and condition improvement of this BVG, particularly adjacent to 
waterways, may assist in reducing runoff of terrigenous sediments (and attached pollutants into the 
marine environment). Schaffelke et al. (2002) recommend, amongst other things, legislated protection 
of riparian habitats and wetlands in Queensland – a move which would likely endow conservation 
benefits both within the BVG and in downstream freshwater and marine habitats. Maintenance 
activities should consider the following: 

·  Maintain existing remnant through pest and weed management, including aquatic weeds;  

·  Manage patches of this BVG prone to invasion by groundsel (Baccharis halimifolia); 

·  Manage upstream waters (i.e. water extraction, runoff), considering potential implications on 
vegetation communities adjacent to water bodies within this BVG. This action should include 
better management of urban and agricultural runoff; and 

·  Ensure suitable fire management, specifically periodic fire for regeneration. 

�  Buffering 

This BVG is naturally fragmented with buffering of at least 100m being a critical management issue for 
remnant areas. Where viable patches are exposed to threatening processes (i.e. edge effects), 
resultant from human activities, revegetation efforts may be focused on providing a buffer about the 
remnant vegetation, where identified. 

Figure 17.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 17.1 Condition improvement areas for BVG 22.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 17.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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18. Results - Broad Vegetation Group 28 (BVG 28) 

This section provides a summary of BVG 28 and its functional requirements within the Great Sandy 
Biosphere. Section 18.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 18.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.          

18.1 BVG 28 in the landscape 

Open-forests to open-woodlands in coastal locations . Dominant genera/species include 
Casuarina  spp., Corymbia  spp., Allocasuarina  spp., Acacia  spp., Lophostemon suaveolens  

BVG 28, being predominantly found in protected areas has not been significantly impacted by clearing 
and fragmentation (Table 18.1). BFG 28 is found predominantly on the coast of Fraser Island and the 
Cooloola section of the Great Sandy National Park, however, small inland fragments are also found on 
the mainland (Figure 18.1). This BVG is considered to be fire sensitive (Table 18.1). 

Table 18.1 BVG 28 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.1.1 

12.2.14 

12.2.16 

12.9-10.17a 

212.014 97.72 95.36 
Fire sensitive2 

 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 
2 Spencer and Baxter (2006) 

Comprising a moderately dense canopy layer, and often complex ground layer of native vegetation 
(namely grasses) and fallen debris, this vegetation type provides important forage, shelter and nesting 
habitat for a range of fauna, including a number of threatened species and vectors for pollination.  

18.2 Fauna values 

Threatened species that have the potential to utilise vegetation types within the BVG may include: 

�  Amphibians: cooloola sedgefrog (Litoria cooloolensis), wallum rocketfrog (Litoria freycineti), wallum 
sedgefrog (Litoria olongburensis), and wallum froglet (Crinia tinnula); 

�  Reptiles: common death adder (Acanthophis antarcticus), and cooloola blind snake 
(Ramphotyphlops silvia); 

�  Mammals: koala (Phascolarctos cinereus), long-nosed potoroo (Potorous tridactylus) and little pied 
bat (Chalinolobus picatus); and 
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�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), black-breasted button-quail (Turnix melanogaster), black-chinned 
honeyeater (Melithreptus gularis), squatter pigeon (Geophaps scripta), ground parrot (Pezoporus 
wallicus), glossy black cockatoo (Calyptorhynchus lathami), and powerful owl (Ninox strenua). 

18.3 Threats 

The technical committee has considered threatening processes occurring within the Biosphere that are 
currently, or have the potential to be acting on BVG 28 and these include:  

�  recreational impacts by 4WDs (particularly foredune traffic); 

�  fire introduced into these ecosystems;  

�  excessive nutrient input, toxic substances and silt entering low nutrient wallum streams via urban 
and agricultural runoff and by camping activities (Timms 1986, Pusey et al., 2004);  

�  weed invasion, specifically groundsel and lantana; and  

�  habitat disturbance and predation by feral animals.  

It has also been considered that development could potentially impact on ecological values of this 
BVG. 

18.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 28 as having a condition score of 3 (Table 18.2), that is, 50-
75% of remaining vegetation is in reference state. The threats recognised as impacting this BVG were 
critical in determining the condition score for the constituent REs. Thresholds for viable functioning 
systems, as determined by the technical committee and supporting literature are detailed in Table 
18.2. 

Table 18.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape 
Buffer Width 
(m) 

Lineal 
corridor 
required? Min Size (ha) Edge:Area 

12.1.1 

12.2.14 

12.2.16 

12.9-10.17a 

3 10 400 100 No 

18.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Actions that should be 
considered to enhance the ecosystems contained within BVG 28 may include: 

�  Maintenance 

Maintenance activities should consider: 

·  Weed and feral animal management; 

·  Exclusion of fire within this vegetation community; 
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·  Protection of existing BVG 28 communities from further degradation through human visitation. 
This may include: 

o Management of tourism (i.e. visitor number, facilities, infrastructure, 4WD’s) with an 
objective of minimising the impact(s) visitors have to this BVG; 

o If human access to specific sites within this BVG are having significantly adverse impacts on 
the health and functionality of the biotic and abiotic constituents of the system, visitor access 
should be restricted or prevented (time-frame dependent of extent of impacts and predicted 
time of recovery); 

o Access restrictions to be clearly sign posted, potentially in conjunction with exclusion 
fencing; and 

o Limit vehicle access within this BVG. 

�  Buffering 

BVG 28 includes coastal dune areas and wetland habitats, which are predominantly buffered by other 
remnant vegetation communities. However, where applicable, it is recommended that isolated patches 
are buffered or revegetated to increase their current patch size. 

�  Expansion investigation 

Revegetation in identified expansion areas will increase unviable patch sizes and support stepping 
stones, increasing connectivity. 

Figure 18.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 18.1 Condition improvement areas for BVG 28.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 18.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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19. Results - Broad Vegetation Group 29 (BVG 29) 

This section provides a summary of BVG 29 and its functional requirements within the Great Sandy 
Biosphere. Section 19.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 19.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.          

19.1 BVG 29 in the landscape 

Heathlands and associated scrubs and shrublands on coastal dunefields and inland/ montane 
locations 

BVG 29 is relatively well protected and still maintains much of its pre-clear extent (Table 19.1). 
Occurring in a mosaic and naturally fragmented state, these coastal heathlands and inland montane 
communities are spread throughout the Biosphere, with their largest extents being found on Fraser 
Island and in the Cooloola Section of the Great Sandy National Park (Figure 19.1).  

Table 19.1 BVG 29 in the landscape 

Constituent REs 
Area remaining 
in Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional 
requirements 

12.2.9  12.5.9 

12.2.12  12.5.9a 

12.3.13  12.5.10 

12.3.14  12.12.19 

12.3.14a 12.9-10.22 

785.068 82.29 86.35 

Soils of low quality / 
leached / poorly drained 

Fire2  

 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 
2 Spencer and Baxter (2006) 

This vegetation type is dominated by low shrubs which possess small evergreen, sclerophyllous 
leaves and extensive root systems. A major driver of vegetation community distribution and extent of 
BVG 29 is the nutrient status of the soil (Table 19.1). Heathland soils are low in phosphorus and 
nitrogen and may also be low in potassium, sulphur, copper, zinc, manganese and molybdenum. This 
BVG typically develops on parent material low in plant nutrients, with highly leached and / or poorly 
drained, peaty soils. Vegetation within BVG 29 is adapted to fire through regenerating mechanisms 
such as lignotuber, rhizomes and tubers. 

19.2 Fauna values 

The unique suite of resources provided by vegetation assemblages within this BVG support a wide 
array of fauna species. Threatened species that have the potential to inhabit this BVG may include: 

�  Amphibians: cooloola sedgefrog (Litoria cooloolensis), wallum rocketfrog (Litoria freycineti), wallum 
sedgefrog (Litoria olongburensis), and wallum froglet (Crinia tinnula); and 



 

The Great Sandy Biosphere Links Project 
Page | 96 

 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), australian painted snipe (Rostratula australis), black-necked stork 
(Ephippiorhynchus asiaticus), lewin’s rail (Rallus pectoralis), ground parrot (Pezoporus wallicus), 
glossy black cockatoo (Calyptorhynchus lathami) and southern emu-wren (Stipiturus malachurus).  

All wallum frog species breed in oligotrophic (nutrient poor) acidic (pH < 6.0) coastal swamps and/or 
lakes. The abundance of these species has been significantly reduced due to human activities. 
Nannoperca oxleyana is restricted primarily to dystrophic, acidic, freshwater systems draining through 
sandy coastal heath lowlands. The species inhabits slow- flowing bodies of water in river channels, 
swampy drainages and lakes (Arthington and Pusey 2003). Human activities appear to have had an 
influence on abundance and distribution of the species.  

19.3 Threats 

The technical committee has considered threatening processes occurring within the Biosphere that are 
currently, or have the potential to be acting on BVG 29, including: clearing; introduction of nutrients; 
changing patterns of fire management; and recreational activities and tourism. Of particular threat is 
the development of vehicle tracks that lead to the creation of deep incisions at the dune-beach 
interface, and may be responsible for increased erosion and shoreline retreat (Thompson and 
Schlacher 2008). 

19.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 29 as having a condition score of 4 (Table 19.2), that is 75-
100% of remaining vegetation is in reference state. The threats recognised as impacting this BVG 
were critical in determining the condition score for the constituent REs. Thresholds for viable 
functioning systems, as determined by the technical committee and supporting literature are detailed in 
Table 19.2. 

Table 19.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape 
Buffer 
Width (m) 

Lineal 
corridor 
required? Min Size (ha) Edge:Area 

12.2.9  12.5.9 

12.2.12  12.5.9a 

12.3.13  12.5.10 

12.3.14  12.12.19 

12.3.14a  12.9-10.22 

4 20 400 100 No 

19.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Actions that should be 
considered to enhance the ecosystems contained within BVG 29 may include: 

�  Maintenance 

Maintenance activities should consider weed and feral animal management. The diversion of high 
nutrient storm or waste water into the system should be avoided, particularly from adjoining urban 
coastal development and associated infrastructure. The protection, maintenance and condition 
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improvement of vegetation within this BVG, particularly adjacent to waterways, may assist in reducing 
runoff of terrigenous sediments (and attached pollutants) into the marine environment. Schaffelke et al. 
(2002), recommend, amongst other things, legislated protection of riparian habitats and wetlands in 
Queensland – a move which would likely endow conservation benefits both within the BVG and in 
downstream freshwater and marine habitats.  

This BVG may require protection from further degradation through human visitation. This may include: 

·  Management of tourism (i.e. visitor number, facilities, infrastructure, 4WD’s) with an objective 
of minimising the impact(s) visitors have to this BVG; 

·  If human access to specific sites within this BVG are having significantly adverse impacts on 
the health and functionality of the biotic and abiotic constituents of the system, visitor access 
should be restricted or prevented (time-frame dependent of extent of impacts and predicted 
time of recovery); 

·  Access restrictions to be clearly sign posted, potentially in conjunction with exclusion fencing; 
and 

·  Limit vehicle access within this BVG. 

�  Buffering 

Revegetation or regeneration of sympathetic vegetation communities will be important to buffer against 
edge effects identified, including fire, pests and weeds. 

�  Expansion investigation 

Exploration of expansion investigation areas is important for the more fragmented mainland 
communities. 

Figure 19.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 19.1 Condition improvement areas for BVG 29.  Expansion Inv. Areas is short for 
Expansion Investigation Areas. Table 19.2 provides details of the thresholds which determined 
the modelling approach for this BVG.  
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20. Results - Broad Vegetation Group 34 (BVG 34) 

This section provides a summary of BVG 34 and its functional requirements within the Great Sandy 
Biosphere. Section 20.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 20.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.          

20.1 BVG 34 in the landscape 

Wetlands associated with permanent lakes and swamps , as well as ephemeral lakes, claypans 
and swamps. Includes fringing woodlands and shrubla nds 

BVG 34 has been protected to a large degree from clearing and fragmentation, with only 3% found 
outside protected areas (Table 20.1). While it is naturally fragmented and well buffered on Fraser 
Island and in the Great Sandy National Park on the mainland, its other mainland patches have been 
highly subjected to clearing fragmentation for urban development (Figure 20.1). Wetland systems are 
located principally on river floodplains, in internal drainage basins, in coastal sand country and in low-
lying tableland areas. 

Table 20.1 BVG 34 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.2.15 

12.2.15a 

12.2.15f 

12.3.7c 

12.3.7d 

12.3.8 

123.472 95.65 97.82 

Specific requirements related 
to quantity and quality of 
water 

Frequency and amount of 
inundation by fresh or 
brackish water 

 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

Wetland vegetation is influenced by factors including climate, latitude, soil type, water depth and 
chemistry, fire regimes, grazing patterns, and duration and frequency of flooding. These dynamic 
ecosystems are driven by seasonal and annual changes in water level and climate.  

Productivity is governed by nutrient supply, the quantity and quality of water availability, temperature 
and sunlight. Wetlands that have high productivity in the wet season are influenced by relatively high 
fertile soils and high temperature. Phytoplankton contributes considerably to wetland production. Their 
contribution depends on water turbidity and depth, soil and water chemistry, shading effects, and partly 
governed by duration and season of flooding and/or inundation by fresh or brackish water (Table 20.1).  

As well as providing habitat for a diversity of fauna species (including threatened species), BVG 34 
contains a number of intrinsic functional values that have local, regional and landscape scale 
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implications for the maintenance and persistence of the biotic and abiotic constituents of healthy 
ecosystems. These functional values may include: 

�  Erosion control; 

�  Nutrient cycling; 

�  Flood mitigation; 

�  Carbon sink; 

�  Water and sediment filtration; and 

�  Provision of soils. 

20.2 Fauna values 

Due to the generally high productivity of wetland environments, and the dynamic (typically seasonal) 
variability in the types of resources they offer, these systems have the potential to support high fauna 
species diversity, and may provide habitat for particular species in high abundance (i.e. water birds). 
Threatened species that occur within the Biosphere, and that have the potential to occur in this BVG 
may include: 

�  Invertebrates: illidge’s ant-blue butterfly (Acrodipsas illidgei). 

�  Amphibians: cooloola sedgefrog (Litoria cooloolensis), wallum rocketfrog (Litoria freycineti), wallum 
sedgefrog (Litoria olongburensis), wallum froglet (Crinia tinnula), green-thighed frog (Litoria 
brevipalmata) and tusked frog (Adelotus brevis); 

�  Reptiles: estuarine crocodile (Crocodylus porosus), and cooloola blind snake (Ramphotyphlops 
silvia); 

�  Mammals: little pied bat (Chalinolobus picatus); and 

�  Birds: red goshawk (Erythrtriorchis radiatus), grey goshawk (Accipiter novaehollandiae), square-
tailed kite (Lophoictinia isura), australian painted snipe (Rostratula australis), black-necked stork 
(Ephippiorhynchus asiaticus), lewin’s rail (Rallus pectoralis), little tern (Sterna albifrons), beach 
stone-curlew (Esacus neglectus), sooty oystercatcher (Haematopus fuliginosus), eastern curlew 
(Numenius madagasgariensis), cotton pygmy goose (Nettapus coromandelianus), freckled duck 
(Stictonetta naevosa) and radjah shelduck (Tadorna radjah). 

There are a number of specific fauna species that are heavily reliant on wetland habitat. These include 
a number of wallum frogs mentioned above and the Oxleyan pygmy perch Nannoperca oxleyana 
(Meyer et al. 2006, Knight and Arthington 2008). 

All wallum frog species breed in oligotrophic (nutrient poor) acidic (pH < 6.0) coastal swamps and/or 
lakes. The abundance of these species has been significantly reduced due to human activities. 
Nannoperca oxleyana is restricted primarily to dystrophic, acidic, freshwater systems draining through 
sandy coastal heath lowlands. The species inhabits slow- flowing bodies of water in river channels, 
swampy drainages and lakes (Arthington and Pusey 2003). Human activities appear to have had an 
influence on abundance and distribution of the species.  

20.3 Threats 

Threatening processes occurring within the Biosphere that are currently, or have the potential to be 
acting on BVG 34 have been considered by the technical committee and these include:  
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�  clearing of vegetation;  

�  stream alteration caused by sugar cane drains (Knight and Arthington 2008);  

�  draining of low-lying swampy areas (Timms 1986);  

�  excessive nutrient input, toxic substances and silt entering low nutrient wallum streams via urban 
and agricultural runoff and also by camping activities (Timms 1986, Pusey et al. 2004);  

�  habitat disturbance and predation by feral animals;  

�  predation of eggs and larvae by introduced fish (in particular Gambusia holbrooki) (Meyer et al. 
2006, Knight and Arthington 2008);  

�  the use of chemicals in weed and mosquito control (Meyer et al. 2006);  

�  the introduction of Chytrid fungus to frog populations in this BVG (Meyer et al. 2006);  

�  modification to fire regime;  

�  weed invasion (including aquatic weeds);  

�  maintenance of grazing regimes (for wetlands in rural areas);  

�  impacts from recreation and tourism;  

�  further rural-residential and urban development;  

�  spray drift;  

�  sea levels rises as a consequence of global warming leading to inundation of the coastal wetlands 
(Meyer et al. 2006);  

�  changes to water quality (including surface and ground water); and  

�  changes to water levels/quantity (i.e. prolonged drought). 

Adverse impacts associated with some (or all) of these threatening processes have been discussed by 
the technical committee and these may include: 

�  clearing of riparian vegetation may lead to erosion and siltation of macrophyte beds which provide 
habitat. (Knight 2000; Arthington and Pusey 2003); 

�  exotic flora such as para grass (Urochloa mutica) can compete for light against native 
macrophytes, degrade water quality and aquatic habitat (Arthington and Pusey 2003); 

�  tourist activities in oligotrophic lakes on Fraser Island may be influencing localised food webs 
(namely littoral zone food webs) (Hadwen et al. 2004). This may be caused by visitor activities 
leading to direct nutrient inputs and / or sediment resuspension promoting algae growth, thereby 
promoting a potential increased reliance on autochtonus carbon as the basis of littoral zone food 
webs (Hadwen et al. 2004). Further understanding of these interactions is needed to more 
definitively understand the exact nature and drivers of the hypothesised relationships, however it 
does highlight the need for management of tourism in these sensitive aquatic environments; and 

�  algal blooms. 

20.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 34 as having a condition score of 4 (Table 20.2), that is, 75-
100% of remaining vegetation is in reference state. The threats recognised as impacting this BVG 
were critical in determining the condition score for the constituent REs. Thresholds for viable 
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functioning systems, as determined by the technical committee and supporting literature are detailed in 
Table 20.2. 

Table 20.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape Buffer Width 
(m) 

Lineal corridor 
required? Min Size (ha) Edge:Area 

12.2.15 

12.2.15a 

12.2.15f 

12.3.7c 

12.3.7d 

12.3.8 

4 2 400 100 No 

20.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. BVG 34 includes 
wetlands that are either frequently or infrequently inundated. Mainland occurrences of this BVG have 
been subject to disturbance and have been extensively in-filled, drained or modified for urban 
expansion. These patches in particular should be managed and buffered against the multitude of 
threats listed above. Actions that should be considered to enhance the ecosystems contained within 
BVG 34 may include: 

�  Maintenance 

Maintenance activities should consider the following: 

·  Weed and feral animal management, including introduced fish species and aquatic weeds. 

·  The diversion of high nutrient storm or waste water into the system should be avoided, 
particularly from adjoining urban coastal development and associated infrastructure. The 
protection, maintenance and condition improvement of vegetation within this BVG, particularly 
adjacent to waterways, may assist in reducing runoff of terrigenous sediments (and attached 
pollutants) into the marine environment. Schaffelke et al. (2002), recommend, amongst other 
things, legislated protection of riparian habitats and wetlands in Queensland – a move which 
would likely endow conservation benefits both within the BVG and in downstream freshwater 
and marine habitats. 

·  Protection of existing BVG 34 communities from degradation through human visitation – this 
may include: 

o Management of tourism (i.e. visitor number, facilities, infrastructure) with an objective of 
minimising the impact(s) visitors have to this BVG; 

o If human access to specific sites within this BVG are having significantly adverse impacts on 
the health and functionality of the biotic and abiotic constituents of the system, visitor access 
should be restricted or prevented (time-frame dependent of extent of impacts and predicted 
time of recovery); 
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o Access restrictions to be clearly sign posted, potentially in conjunction with exclusion 
fencing; 

o Limit vehicle access within this BVG; 

�  Buffering 

On-ground revegetation, where communities have been cleared (partially or completely), or degraded 
as a result of human activities should be assessed on areas identified, giving attention to the small 
isolated mainland patches. Future development should be considerate of the remaining patches and 
identified buffer zones for this BVG. Management of upstream waters (i.e. water extraction, runoff) 
should consider potential implications on vegetation communities within this BVG adjacent to water 
bodies. 

Figure 20.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 20.1 Condition improvement areas for BVG 34.  Table 20.2 provides details of the 
thresholds which determined the modelling approach for this BVG.  
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21. Broad Vegetation Group 35 (BVG 35) 

This section provides a summary of BVG 35 and its functional requirements within the Great Sandy 
Biosphere. Section 21.1 describes the BVG’s biophysical characteristics, spatial extent remaining in 
the Biosphere and protected area estate, and the BVG’s functional requirements. Fauna values 
important to the BVG are considered, along with potential threats that may impact upon its condition. 
Section 21.4 lists the spatial thresholds determined by the technical committee for mapping. BVG 
condition improvement actions are linked to the BVG’s current condition and results of the spatial 
analysis. Recommendations have been made for action implementation and monitoring.          

21.1 BVG 35 in the landscape 

Mangroves and tidal saltmarshes 

BVG 35 is predominantly found outside the protected area estate, but has not been subject to 
extensive clearing (Table 21.1), in part due to its spatial limitations to coastal areas. Many areas are 
buffered by the same and other vegetation communities, however some patches are identified on 
edges, and others, particularly close to urban areas, are more isolated and fragmented (Figure 21.1). 

Table 21.1 BVG 35 in the landscape 

Constituent 
REs 

Area remaining 
in Biosphere 
(km²) 

Proportion 
of pre-clear 
extent (%) 

Proportion in 
protected area 
estate 1 (%) 

Functional requirements 

12.1.2 

12.1.3  
209.864 98.69 21.19 

Occur in low intensity 
coastline areas 

Anaerobic environment on 
estuarine mud and silts 

Requires regular inundation 
by saltwater 

Require deposited fluvial 
sediments 

1 The protected area estate includes the following tenures: National Park, Conservation Park, State Forest, Resources Reserve 
and Forest Reserves 

As Table 21.1 identifies, vegetation communities that characterise this BVG develop on sediments 
deposited in low intensity coastline areas (sheltered estuaries, inlets and bays and off-shore reefs). 
They establish in anaerobic environments on deposited fluvial sediments such as estuarine mud and 
silts where they are subject to regular inundation by saltwater and are usually intersected by a 
dendritic creek system. They are subject to high levels of salt in the soil solution, waterlogging and tidal 
scour varying in intensity with seasonal variation. 

Succession of vegetation parallel to the shoreline, corresponding with gradient in environmental 
conditions often occurs.. Factors affecting the suitability of an area for plant colonisation (succession) 
include the rate of sediment accretion, stability of sediment layer, composition of sediments, 
physiography, velocity of prevailing winds, wave energy, tidal range, strength and temperature of 
ocean currents, and size and number of rivers and their capacity for sediment transport.  
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21.2 Fauna values 

As well as providing permanent habitat for a number of coastal species, mangroves and saltmarshes 
represent a vital habitat component in the life history of a number of marine animals. In particular, 
these habitats are important nursery grounds for juvenile fish and invertebrates. The loss of these 
habitats can have implications for a wide array of marine and coastal animals, through disruption of 
trophic systems. Mangroves and saltmarshes also play an important role in maintaining coastal 
systems through trapping of sediments, filtration of water and protection from waves. Due to the 
provision of habitat and ecosystem services which this BVG provide, they should be considered 
potentially important habitat for an array of threatened coastal and marine fauna, including: 

�  Fish: green sawfish (Pristis zijsron), grey nurse shark (Carcharias taurus), great white shark 
(Carcharodon carcharias) and whale shark (Rhincodon typus); 

�  Reptiles: estuarine crocodile (Crocodylus porosus), flatback turtle (Natator depressus), loggerhead 
turtle (Caretta caretta), hawksbill turtle (Eretmochelys imbricate), green turtle (Chelonia mydas), 
leatherback turtle (Demochelys coriacea) and Pacific ridley turtle (Lepidochelys olivacea);  

�  Mammals: water mouse (Xeromys myoides), dugong (Dugong dugon), humpback whale 
(Megaptera novaehollandiae), Indopacific humback dolphin (Sousa chinensis); 

�  Birds: red goshawk (Erythrtriorchis radiatus), black-necked stork (Ephippiorhynchus asiaticus), 
Lewin’s rail (Rallus pectoralis), little tern (Sterna albifrons), beach stone-curlew (Esacus 
neglectus), sooty oystercatcher (Haematopus fuliginosus), eastern curlew (Numenius 
madagasgariensis), Radjah shelduck (Tadorna radjah) and red-tailed tropicbird (Phaethon 
rubricauda); and 

�  Insects: illidge’s ant-blue butterfly (Acrodipsas illidgei). 

21.3 Threats 

Threatening processes occurring within the Biosphere that are currently, or have the potential to be 
acting on BVG 35 and recognised by the technical committee include:  

�  Clearing of intertidal vegetation;  

�  Impacts from recreation activities and tourism;  

�  Urban development;  

�  Changes in water temperature;  

�  Changes in water quality (including changes in salinity);  

�  Changes in water level (sea level rises);  

�  Changes in wave energy/intensity (i.e. mangroves require low energy coastlines to establish - 
changes in wave energy with sea level rises may see changes to plant community); and  

�  Exposure of acid sulfate soils. 

The technical committee also recognises adverse impacts associated with some (or all) of these 
threatening processes and these include: 

�  Direct Loss of habitat; 

�  Loss of breeding areas;  

�  Dieback; and 
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�  Algal blooms. 

Nutrient inputs into the marine environment, via coastal waterways may be increased by disruption, 
degradation or removal of vegetation within this BVG. These nutrient inputs have been linked to algal 
blooms (Phillips 2006). Impacts of such algal blooms include eutrophication, smothering of benthic 
communities (i.e. sea grass and coral) and increased turbidity; all of these affecting recreational 
activities for locals and tourists. 

21.4 Condition assessment and spatial thresholds 

The technical committee determined BVG 35 as having a condition score of 4 (Table 21.2), that is, 75-
100% of remaining vegetation is in reference state. The threats recognised as impacting this BVG 
were critical in determining the condition score for the constituent REs. Thresholds for viable 
functioning systems, as determined by the technical committee and supporting literature are detailed in 
Table 21.2. 

Table 21.2 Spatial thresholds required for maintain ing functioning ecosystems 

RE 
Condition 
Score 

Viable patch size and shape 
Buffer Width 
(m) 

Lineal 
corridor 
required? Min Size (ha) Edge:Area 

12.1.2 

12.1.3 
3 2 n/a 100 No 

21.5 Recommended BVG condition improvement actions 

Broad BVG condition improvement actions have been outlined in Section 4.4. Actions that should be 
considered to enhance the ecosystems contained within BVG 35 may include: 

�  Maintenance 

Maintenance of BVG 35 will need to consider a broad range of activities, including: 

·  Management of coastal activities (i.e. boating, fishing) and coastal development such that 
exposure to threatening processes (i.e. changes to water quality, changes to tidal patterns) is 
minimised; 

·  Reduce runoff of terrigenous sediments (and attached pollutants) into the marine environment. 
Schaffelke et al. (2002), recommend, amongst other things, legislated protection of riparian 
habitats and wetlands in Queensland – a move which would likely endow conservation 
benefits both within the BVG and in downstream freshwater and marine habitats 

·  Protection of existing BVG 35 communities from degradation through human visitation. This 
may include: 

o Management of tourism (i.e. visitor number, facilities, infrastructure) with an objective of 
minimising the impact(s) visitors have to this BVG; 

o If human access to specific sites within this BVG are having significantly adverse impacts 
on the health and functionality of the biotic and abiotic constituents of the system, visitor 
access should be restricted or prevented (time-frame dependent of extent of impacts and 
predicted time of recovery); 
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o Access restrictions to be clearly sign posted, potentially in conjunction with exclusion 
fencing; and 

o Limit vehicle access within this BVG. 

�  Buffering 

BVG 35 is a naturally fragmented ecosystem which has undergone expansion over time. It maintains 
functionality even as small, isolated patches; however, buffering against edge effects can reduce the 
impacts of some threats, including climate change. Such buffering activities should consider: 

·  Exclusion of development and encroachment of infrastructure (e.g. Ports) into identified buffer 
areas; and 

·  Revegetate identified buffer areas adjacent to waterways to buffer against the runoff of 
nutrients from the terrestrial environment into aquatic systems (and ultimately the marine 
environment). 

The technical committee has discussed the issues associated with climate change and sea level rise 
on this BVG and understands that coastal development and the need for appropriate urban planning 
practices are required to minimise impacts on ecological values within this ecosystem 

Figure 21.1 shows the results of the spatial modelling identifying condition improvement areas.  
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Figure 21.1 Condition improvement areas for BVG 35.  Table 21.2 provides details of the 
thresholds which determined the modelling approach for this BVG.  
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22. Conservation Mechanisms 

22.1 Overview 

One of the key drivers in carrying out this project, was the realisation that there are many available and 
impending opportunities for more sustainable land management practices on land outside the 
protected area estate which have benefits both for productivity and for biodiversity. This chapter sets 
out to describe and illustrate, how and where these mechanisms can be targeted to achieve the most 
beneficial conservation outcomes. 

The following section provides a spatial representation of where the mechanisms described in Section 
4.8 above are suitable, within the context of the condition improvement actions identified in Section 4 
at the landscape scale. While these are representative of how they could be deployed at a landscape 
scale, it is also possible to consider how each of these could directly target the needs of individual 
BVGs, identified in Sections 5 through 21. 

As with the condition improvement actions, this was carried out at a landscape level, and further 
analysis will  need to be undertaken to determine the applicability of these mechanisms at the site 
level. 

22.2 Conservation Mechanisms 

22.2.1 Landholder extension and market based incent ives 

BMRG, the Mary River Catchment Coordinating Committee, and other community groups have 
obligations to administer land management incentives, either monetary or otherwise. Extension officers 
can be directed towards identified target areas (Figure 22.1), for the engagement of private land 
owners in improved management of remnant and adjacent vegetation communities.  

22.2.2 Nature Refuges and Title Binding Covenants 

The identified areas for Land for Wildlife and Nature Refuges (Figure 22.2), will have the greatest 
effect on improving ecosystem function within the Biosphere. BMRG, Earthtrade and x, who are 
responsible for administering these covenants, should direct extension officers to engage land holders 
these areas.  

Engagement and outreach strategies for voluntary and legally binding titles should be developed for 
best uptake within these communities. 

22.2.3 Grazing land management (biodiversity based)  programs 

Figure 22.3 identifies priority areas for improved grazing land management. Programs administered by 
DEEDI should target identified areas for improved ecological outcomes within the Biosphere. Further, 
DEEDI should consider the development of a Biodiversity module for their workshops addressing 
grazing land managers. 
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Figure 22.1 Opportunity investigation areas for pri vate land extensions and market based 
incentives 
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Figure 22.2  Opportunity investigation areas for Na ture Refuges and Title Binding Covenants  
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Figure 22.3 Opportunity investigation areas for gra zing land management 
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22.2.4 Native farm forestry activities (plantation)  

Waterway health (including reduced erosion, wildlife habitat, and corridor creation or regeneration), 
can be significantly improved through native farm forestry activities. Priority for these activities should 
be directed towards the areas identified in Figure 22.4, where these activities can have greater 
environmental benefits. PFSQ should target their workshops and land management incentives towards 
these areas within the Biosphere, and consider ecosystem function in the development of individual 
land management plans. 

22.2.5 Native forest management (regrowth and remna nt management) 

The condition of several BVGs can be significantly improved though improved management of 
regrowth and remnant vegetation in buffer and expansion investigation areas, where native forest 
management activities can occur (Figure 22.5). Sustainable offtake of timber, predominantly of open 
eucalypt communities, can both generate income for land managers and protect and maintain 
ecosystem function. Significant areas of native forestry (including state forestry land recently sold to 
Hancock Queensland Plantations), have a large responsibility of the management of existing remnant, 
including those identified for buffer and expansion investigation areas. While these areas may not have 
been identified in this spatial analysis, consideration of management inside the estate and in adjacent 
areas should be a primary concern for the new acquirers of this land. 

22.2.6 Vegetation offsets (regulatory and voluntary ) and carbon sequestration and offsets. 

Priority areas for vegetation and carbon offsets within the Biosphere have been identified. These maps 
are confidential, and held as commercial in confidence.  If targeted appropriately, Earthtrade (BMRG’s 
environmental brokering arm) have the opportunity to direct vegetation and carbon offsets into areas 
which should deliver the greatest improvement to ecosystem function in the Biosphere. . 

22.2.7 Land acquisition 

Where no other mechanism are available or appropriate, land acquisition may be an option. On-going 
management of land must be seriously considered with any property acquisition, but where this is 
feasible and funded, this mechanisms can deliver significant environmental and social outcomes. 
Priority areas for land acquisition are held in confidence. 
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Figure 22.4 Opportunity investigation areas for nat ive farm forestry activities 
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Figure 22.5 Opportunity investigation areas for nat ive forest management 

 



 

The Great Sandy Biosphere Links Project 
Page | 117 

 

23. Recommendations for Future Reviews 

23.1 Recommendations 

The project undertaken was revolutionary in thinking and no previous methodologies related to similar 
heterogeneous landscapes existed that could be easily replicated. As such much effort has been 
placed in developing and testing the concepts the project team desired to include within the bounds of 
the restrictions that existed surrounding the project in terms of: 

·  funding; 

·  time; 

·  available data; and 

·  technical capacity. 

As with most studies, in hindsight and in reflection of the limitations that existed, there are always 
improvements that could occur and the purpose of this section of the report is to briefly mention them. 

a) Further studies into the functionality of BVG’s in the Biosphere 

In addition to BioCondition surveys being completed, there is a need to develop further understanding 
of the intricate functional needs of the different BVGs including for example, the hydrological 
parameters required to sustain freshwater wetlands of BVG 34 or the appropriate fire regimes of open 
eucalypt communities in light of increased temperature associated with climate change.  

Some information exists for the specific ecological needs of certain species groups. However, very 
little research exists for functional needs for the ecosystems specific to the Great Sandy Biosphere. 
This provided justification for the existence of the technical committee in the first instance and it is 
likely that the committee would have altered condition and threshold scores had more detailed and 
specific information existed. 

A weeds survey is currently being undertaken in the Great Sandy Strait, which could contribute 
significantly to the determination of threats and condition across the biosphere. Upon completion, this 
information should be collated and included in future reviews. 

It is recommended that this process be reviewed periodically, following research outputs or the 
completion of BioCondition assessments. Specifically, condition scores and thresholds should be 
reviewed when relevant data is provided. 

b) Condition scores and threshold scores 

As discussed above, as BioCondition assessment occurs across the region, the condition scores 
scores estimated by the Technical committee could and should be tested. It is likely that condition 
scores and will need review after in-field BioCondition scores are undertaken prior to each round of 
assessment.  This would entail taking BioCondition results back to the Technical Committee and a 
decision being made to alter scores. 

With greater understanding of the functional requirements of the BVGs in the Great Sandy Biosphere, 
including species specific requirements (particularly where gathered consistently across the whole 
landscape), the thresholds for viable patches and the condition improvement spatial rules should be 
re-evaluated.  
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c) Expansion modelling script development 

Due to timing and funding issues, GIS officers undertaking the modelling were required to undertake 
expansion modelling of deemed ‘unviable’ patches through a less than perfect method.  Essentially, no 
existing GIS scripts existed to enable unviable patches to be automatically expanded into unvegetated 
pre-clear areas to reach a specified threshold size.  The method of size calculation (and associated 
assumptions), manual buffering and clipping could be improved. Improvements can be made through 
the development of a purpose built script, however the assumptions and underlying concepts for 
expansion would remain the same. 

Originally as a landscape scale assessment, it was intended that patches of vegetation of certain types 
within 100m of each other were to be considered amalgamated and of the same remnant patch. As a 
consequence, some systems show areas of unviable patches in very close proximity where on close 
examination it could be found that they are actually functioning viably. In this stage, the mapping 
capabilities did not allow single patches located in close proximity to be amalgamated, but is 
recommended in future reviews. Consideration of this shortcoming could also be undertaken during 
detailed prioritisation exercises for on-ground action.   

d) BVG and regional ecosystem correction 

At a very late stage of the project it was identified that an error had occurred in the classification of 
BVG’s according to Regional Ecosystem definition.  RE 12.8.16 had erroneously allocated to BVG 16 
when it actually should be in a new BVG class, BVG 11. As the area of the Regional Ecosystem in 
question was only 56.6 ha, it was decided to omit it from this assessment, however in future reviews, 
this RE and new BVG should be considered. 

23.2 Conclusion 

The maintenance of ecosystem functions and services underpins the social, economic and 
environmental features of the Great Sandy Biosphere.  Maintaining ecosystem function and services 
requires active management to improve ecosystem condition, both within existing patches and 
buffering existing vegetation against edge effects and threats.  

Land managers in the Biosphere have a responsibility to manage their land with consideration to 
maintaining and improving ecosystem function, whether they manage their land for farming, grazing, 
forestry or biodiversity outcomes. All of these land managers depend on fertile soils, water supplies, 
pollination, a stable climate and other natural services for their continuing productivity and profit 
(Rowley 2010).  

Various mechanisms exist that allow for the achievement of ecosystem function improvement on a 
variety of land tenures and types.  Several mechanisms permit simultaneous land uses to occur, 
providing diverse means for enhanced condition improvement activities across the Biosphere.  
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Appendix A: Table of BVGs and Res 

BVG Description Constituent REs 1 Pre-clear 
Extent 2 (km2) 

Remnant 
Extent 2 (at 
2006) (km²) 

Proportion in 
Protected Area 
Estate (%) 

BVG2 Complex to simple, semi-deciduous mesophyll to 
notophyll vine forest, sometimes with Araucaria 
cunninghamii  

12.11.10, 12.12.13, 12.12.16 76.173 20.716 32.29 

BVG3 Notophyll vine forest/ thicket (sometimes with 
sclerophyll and / or araucarian emergents) on coastal 
dunes and sandmasses 

12.2.1, 12.2.2, 12.2.3 63.73 61.485 99.42 

BVG4 Notophyll and notophyll feather palm or fan palm vine 
forest on alluvia, along streamlines and in swamps on 
ranges 

12.3.1, 12.11.1, 12.12.1 53.644 21.997 60.84 

BVG5 Notophyll to microphyll vine forests, frequently with 
Araucaria spp. or Agathis species 

12.5.13, 12.8.13, 12.9-10.16, 
12.11.11 

53.259 8.168 37.12 

BVG8 Wet eucalypt tall open-forest on uplands and alluvia 12.2.4, 12.2.8, 12.3.2, 12.5.6a, 
12.5.6c, 12.8.8, 12.9-10.1, 12.11.2, 
12.11.16, 12.11.16x1, 12.12.15, 
12.12.15a, 12.12.15b,  

549.272 351.427 89.65 

BVG9 Moist to dry eucalypt open-forests to woodlands usually 
on coastal lowlands and ranges  

12.2.5, 12.2.6, 12.2.11, 12.5.2, 
12.5.4, 12.5.5, 12.5.8, 12.5.12, 
12.8.14, 12.9-10.1x1, 12.9-10.4, 
12.9-10.17, 12.9-10.21, 12.11.3, 
12.11.3a, 12.12.11, 12.12.12, 
12.12.14, 12.12.23, 12.12.25 

2714.771 1560.247 60.07 

BVG10 Corymbia citriodora dominated open-forests to 
woodlands on undulating to hilly terrain 

12.5.1, 12.5.7, 12.8.24, 12.9-10.2, 
12.9-10.17b, 12.11.5, 12.11.5e, 
12.11.6, 12.12.3, 12.12.5 

549.366 299.841 41.36 

BVG12 Dry eucalypt woodlands to open-woodlands, mostly on 
shallow soils in hilly terrain, mainly on sandstone and 
weathered rocks  

12.5.1b, 12.9-10.7a, 12.9-10.9, 
12.9-10.19 

155.729 101.262 50.71 
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BVG Description Constituent REs 1 Pre-clear 
Extent 2 (km2) 

Remnant 
Extent 2 (at 
2006) (km²) 

Proportion in 
Protected Area 
Estate (%) 

BVG13 Dry to moist eucalypt woodlands and open forests, 
mainly on undulating to hilly terrain of mainly 
metamorphic and acid igneous rocks  

12.3.3b, 12.9-10.3, 12.9-10.7, 
12.11.14, 12.11.18, 12.12.7, 
12.12.28,  

121.67 16.863 14.05 

BVG16 Eucalyptus spp. dominated open-forest and woodlands 
on drainage lines and alluvial plains 

12.3.3, 12.3.7, 12.3.7b, 12.3.11, 
12.3.11a, 12.8.16 

629.305 233.771 38.42 

BVG17 Eucalyptus melanophloia dry woodlands to open-
woodlands on sandplains or depositional plains 

12.12.8 0.879 0.431 0 

BVG21 Melaleuca spp. dry woodlands to open-woodlands on 
sandplains or depositional plains 

12.3.12, 12.5.4a 72.841 66.574 55.05 

BVG22 Melaleuca spp. on seasonally inundated open-forests 
and woodlands of lowland coastal swamps and fringing 
lines (palustine wetlands) 

12.2.7, 12.3.4, 12.3.5, 12.3.5a, 
12.3.6 

327.945 228.858 60.28 

BVG28 Open-forests to open-woodlands in coastal locations. 
Dominant species such as Casuarina spp., Corymbia 
spp., Allocasuarina spp., Acacia spp., Lophostemon 
suaveolens  

12.1.1, 12.2.14, 12.2.16, 12.9-
10.17a 

216.961 212.014 95.36 

BVG29 Heathlands and associated scrubs and shrublands on 
coastal dunefields and inland/ montane locations 

12.2.9, 12.2.12, 12.3.13, 12.3.14, 
12.3.14a, 12.5.9, 12.5.9a, 12.5.10, 
12.12.19, 12.9-10.22 

954.057 785.068 86.35 

BVG34 Wetlands associated with permanent lakes and 
swamps, as well as ephemeral lakes, claypans and 
swamps. Includes fringing woodlands and shrublands 

12.2.15, 12.2.15a, 12.2.15f, 
12.3.7c, 12.3.7d, 12.3.8 

129.082 123.472 97.82 

BVG35 Mangroves and tidal saltmarshes.  12.1.2, 12.1.3 212.690 209.894 21.19 
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Appendix B: Measurable attributes for BioCondition monitoring 

 

 Attribute Weighting (%) 

Site-based condition 
attributes 

Recruitment of woody perennial species 5 

Native plant species richness 10 

Tree canopy cover (%) 5 

Tree canopy height 5 

Shrub layer cover (%) 5 

Native perennial grass cover (%) 5 

Native perennial forb and non-grass cover (%) 5 

Native annual grass, forb and non-grass cover 
(%) 

5 

Large trees 15 

Fallen woody material 5 

Weed cover 10 

Litter cover 5 

Landscape 
attributes 

Size of patch 10 

Context 5 

Connection 5 

Total  100 

 

Additional attributes that can aid in measuring the condition of the ecosystem may be relevant to but 
not restricted to each ecosystem type. These include: 

�  Evidence of fire; 

�  Evidence of disturbance (e.g. grazing, logging, feral animal activity, etc);  

�  Presence of pest animal and plant species; and 

�  Fallen trees/crevices. 
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Appendix C: BioCondition Benchmarks 
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Appendix D: Model formula for expansion modelling 
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Increasing the size of the patch will be done by setting a buffer around the entire unviable BVG patch 
in calculated increments, depending on the current size, in relation to its minimum viable patch size. To 
allow for the variation in patch sizes below a minimum patch size, ranges have been defined, to 
capture different levels of increases in ha required. These ranges are 0-9.99ha, 10-19.99ha, 20-
29.99ha, 30-39.99ha, 40-49.99ha. The expansion exercise must occur for each of the ranges that fall 
below the minimum viable patch size.  

The calculated increment takes account of the fact that the uptake of conservation mechanisms by 
landholders is only 50% (major assumption) and that 25% of the identified land will be considered 
unsuitable (no go zone or current extent of other remnant veg or outside of preclear). With only 25% of 
the determine expansion area likely to be filled, the expansion buffer distance must be multiplied by 
four, to allow for the restricted area of applicability.  

 

The calculation to determine the rule for each expansion level is as follows: 

Expansion buffer distance = revh-rmch   where  

r = radius 
evh = expanded viable ha, defined as the calculated ha increase to ensure 25% uptake 
mch = minimum current ha (within range), defined as the lowest whole number ha within 

the range defined  

The ha increase required to ensure 25% uptake is calculated by: 

(mvh-mch(within range)) x 4 + mch, where 

mvh is the minimum viable ha for functionality. 

 


