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ABSTRACT

The biodiversity of the Condamine Catchment is constantly under threat from
various sources and with varying impact. Site and road maintenance,
inappropriate grazing and fire regimes, clearing of vegetation, weeds and
feral animals present threats to reptiles. In the past 200 years 60% or 13

million hectares of the original vegetation has been cleared.

To ensure no further loss of biodiversity, priority locations for investment
need to be identified for identification and abatement of threats. This project
aims to locate and quantify such places within the Condamine Catchment, as
they relate to threatened reptile colonies. Representing less than 2% of total

sightings, reptiles account for 13% of the species identified as threatened.

The methods in this study represented an effective way of taking point data,
in this case sightings of threatened reptiles, in a catchment and by applying
Boolean logic in a GIS, mapping polygon locations of interest. Available data

was in the form of shapefiles in format useable by ArcGIS and Excel tables.

The selected vegetation communities relating to reptile sightings totalled
40,887 hectares in area, of which 27,889 hectares also contained other non-
reptile endangered, vulnerable or rare species. These vegetation
communities are recommended to be priority locations for future investment

in threat abatement.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This project seeks to investigate threats to reptile species and ecosystems
within the Condamine Catchment, analyse these spatially and prioritise

investment locations accordingly using a GIS.

The Condamine Catchment (or NRM region) in south east Queensland is
part of the Southern Brigalow Belt Bioregion which extends south to the
border of New South Wales. 't is known
in the past 200 years 60% or 13 million hectares of the original vegetation

has been cleared (Wilson 2003).

The excesses of land clearing in Queensland particularly since World War I
and the frenzied clearing of 1999 when over 1 million hectares of bushland
was cleared by landholders seeking to beat new laws are well documented

(The Wilderness Society 2009).

Since the Queensland Government ended broadscale remnant clearing on
31 December 2006 there has been a decrease in annual clearing of woody
vegetation. In fact there was 48% decrease in the first year of the new

legislation (DERM 2010i, McGrath 2007).




There is now an opportunity to assess the impact of current threats to
reptiles and to invest in what remnant vegetation that remains to ensure no
further loss of biodiversity. As part of that process it is necessary to quantify
the regional ecosystems that support reptilian habitat and find priority

locations for investment.

Two of the reptiles studied, the golden-tailed gecko and the brigalow scaly-
foot are endemic to the bioregion and therefore important to the Condamine
Catchment . Since alll five of Austr
families and one of the four turtle families (the others are found in marine
environments) are found in the Southern Brigalow Belt it is safe to assume
that any efforts to remove threats to the reptiles at risk and preserve their
habitats will have a flow on positive effect on the total biodiversity of the

region (Wilson 2003).

1.2 Statement of the Problem

The biodiversity of the Condamine Catchment is constantly under threat
from various sources and with varying impact. Threats identified to reptiles
include but are not limited to site maintenance, road maintenance,
inappropriate grazing and fire regimes, clearing of vegetation, weeds and

feral animals (Condamine Alliance 2010).




With diverse threats to numbers of reptile and other significant species the
allocation of resources for abatement becomes important. What are the
priority locations for investment and what is their extent within the

Condamine Catchment?

The Condamine Catchment Management Association stated in 2009 that
firhere has been no detailed and systematic survey of fauna or flora within
t he ¢ at.cAhwide ramgé of birds, frogs, reptiles and mammals have
been described by specific studies. It was recognised at that time that there
were seven reptiles (e.g. Yakka skink), six birds (e.g. Powerful kite) and one

frog species (Red and yellow mountain frog) that were classified as rare in

the Catchment (CCMA 2009). T he recent nBack on

Condamine Alliance / DERM identified six threatened reptiles including two
that are regarded by the agencies as critical or high priority (the endangered
long-legged worm-skink included in this study and the rare border thick-tailed
gecko for which no sighting data was available)(DERM 2010b). It is clear that
more research into threatened species is warranted. For current threat
abatement strategies it is suggested the above document is the best starting

point.




1.3 Rationale of the Study

Sightings of threatened species within the study area have been collated by
Queensland Herbarium, WildNet and others over the past decade and more.
Datasets also exist of land use and remnant vegetation throughout

Queensland.

Recent research in the Condamine Catchment has resulted in publication in
2010 of WAActions for Biodiversityo under
iBack on Tracko (DERM 2010b) . df hr eat
maintaining and enhancing biodiversity are discussed there. In harmony with
that work this research introduces the simple but powerful capability of a GIS
to analyse current data spatially to try to provide some links between known
reptile habitats and regional ecosystems. By applying various filters such as
proximity to roads, vulnerability of vegetation communities and potential
threats, priority locations for investment may be chosen based on threats to

species and ecosystems. Such recommendations are made in Chapter 6.

1.4  Objectives

To identify and recommend priority locations within Condamine Catchment
for future investment in threat identification and abatement for species and

ecosystems with focus on reptiles.




1.5 Scope and Limitations

Study Area (see chapter 3.3) was limited to the Condamine Catchment.
From datasets of species sightings, only those considered endangered,
vulnerable or rare were studied. The study was further restricted to reptiles
although other species at risk which had been sighted within the same

regional ecosystems were noted.

Regional ecosystems were defined by Sattler and Williams (1999) as
vegetation communities in a bioregion that are consistently associated with a

particular combination of geology, landform and soil (DERM 2010e).

Under the Queensland Vegetation Management Act 1999 (VMA) regional
ecosystems (REs) are classed as of Least Concern, Of Concern or
Endangered. Similarly, the Biodiversity Status of an RE is classified as of No

Concern at Present, Of Concern or Endangered.

From vegetation mapping of the study area, only those vegetation patches in
REs considered remnant and in proximity to reptile sightings were selected.

Their VMA Class and Biodiversity Status were recorded.

The GIS used for the project was ESRI ArcGIS 9.3.1. Spatial Analyst

extension and Arc Toolbox were available and useful.




Time constraints due to scheduling of phased completion of the project to
suit University of Southern Queensland deadlines and minor limitations due
to resources available to students dictated the scope and limitations of the

study.

The methods used, results obtained and conclusions made relating to
threatened reptiles could be transferred to other threatened species within

the study area and may be avenues for future research.

1.6 Dissertation Organisation

The first chapter introduces the topic for research, its aims and objectives.

The rationale for the study is presented.

A literature survey follows in chapter 2 with sections devoted to clarifying
prior work, defining legislative requirements and constraints, an outline of
current investment strategies, identifying alternative spatial analysis
methods, defining and evaluating threats to species and ecosystems, and

miscellaneous literature.

Chapter 3 deals with the research methodology and design. The study area
is described. The roles of stakeholders are briefly summarised to provide a
context for the project. The methods used from data selection and acquisition

to collation of results and validation are detailed here. The use of a GIS as




the primary means of visualising, analysing and presenting the data is

recognised and described.

Chapter 4 is devoted to the results from the study. The reasons why reptiles
were chosen as the focus species is explained. Similarly the choice of
vegetation communities near to sightings of threatened reptiles is justified,
giving study results which strengthened inclusion of selected ecosystems.
Specific threats to reptile species are outlined and the influence of wildlife
havens such as reserves and National Parks is presented. The ecotone edge

effect is briefly mentioned.

Chapter 5 is a discussion of the results. Results are interpreted in the light of
the data available. Some comments are made on the currency and accuracy

of the datasets and their adequacy for the task.

The GIS model used for the project is validated, strengths and weaknesses

presented and options for future study considered.

The final chapter presents the conclusions and recommendations of this

project. Recommendations are made in two categories: recommendations for

practical applications and recommendations for future research.

The dissertation concludes with appendices, references and bibliography.




CHAPTER 2

LITERATURE SURVEY

21 Introduction

The purpose of this review was to establish the premise for the project, viz.
to clarify prior work, to define legislative requirements and constraints, to
define and evaluate threats to species and ecosystems, to outline current

investment strategies and to identify alternative spatial analysis methods for

the project.

Figure 2.1: Dalrymple Creek, Goomburra State Forest.




2.2 Clarifying Prior Work

Personal communication with Jayne Thorpe, Condamine Alliance,
established the scope and eventual breadth of the project, i.e. which species
and ecosystems were selected. This depended on the outcomes as they
developed, since a major focus was to prioritise for funding, which became

apparent after analysis.

A pre-publication copy of i Ba c k 0o n DERM 2@1@bd r¢veals major
threats to priority species and actions to address them. The naming and
localising of specific threats, the outlining of current actions and the listing of
potential contributors for i mpl eanegntati o

make this a valuable resource.

Richardson (2008) describes a reptile recovery plan for the Queensland
Brigalow Belt which identifies 16 species under threat and proposes a 24
point management plan. This document lists the many stakeholders who
may be involved in the management of threatened reptiles, lists potential
benefits to other non-threatened species in the QBB and describes the
microhabitat requirements specific to individual reptile species. It is a helpful

document for clarifying prior work.

Lower than average rainfall in recent years has seen widespread tree decline
in riparian woodlands. Associated with this has been weed infestation Lippia

canescens (Reardon-Smith, K et al. 2005). This threat appears to be




increasing and was considered for the project.

Native rodents have a role in seed dispersal and predation of the Bunya Pine
(Smith, IR et al. 2005). This paper was useful, however it is not readily
available other than in abstract form. Efforts to obtain this article were

unsuccessful.

Prioritising investment locations necessarily assumes known economic and
community / social values for existing ecosystems. Maraseni et al. (2005)
wrote a thought-provoking paper discussing the valuation of ecosystem
services from forests. They argue that total goods and services from forests
are undervalued when non- marketed goods are not valued. They report on
the development and testing of a method for evaluating the net benefits from

forest that

incorporates primary data on carbon sequestration rates, and

biodiversity and soil conservations values.

This approach is more inclusive than traditional valuations and is worthy of

close consideration.

Introduced weeds are a significant threat to native vegetation and there are a

number of papers available, one of which by Readon-Smith et al. (2004) is

available from USQ in hardcopy only.

10




Murray-Darling Basin Ministerial Council (2001), Basin Salinity Management
Strategy 2001-2015 is an example of communities and governments working
together to control salinity and key natural resource values within their
catchments. Salinity targets are established and an accountability

mechanism proposed.

Toowoomba Re gi o nMtl Kyn&lo Wvateri Tréasment Plant
(brochure) (TRC 2010) outlines water sources and treatment for the 122,000

people dependent on the Toowoomba water supply.

Toowoomba Regi oNetalla Wa&ter Ratlamation Racility brochure
(TRC 20100b) provides the history

sewerage collection and management. Toowoomba Regional council is
cognisant that the use of water resources in the region impacts towns and
cities downstream, since Toowoomba is located at the very head of the

Murray-Darling catchment area.

The Eastern Darling Downs has seen a 60% overall reduction in native
vegetation since 1975. At the same time there has been an increase in
pasture land of 50% (Le Brocque, AF et al. 2003). This is of concern and

confirms the importance of threat abatement programs.

Remnant vegetation in the Condamine Catchment has been well described
over the past decade however Le Brocque et al. (2003) make the salient

point that

11




simple, robust and meaningful on-ground indicators of the

impacts of human activities in remnants [are needed].

This appears to be an opportunity for further study and perhaps some field

work.

The importance of reptiles is established. Reptile and amphibian populations
are declining worldwide with more species at risk than either birds or

mammals, moreover

Reptiles and amphibians hold vital positions in forest and aquatic food
webs é are important for nutrient cycling € are indicators of
ecosystem health (and) compose an important portion of the

vertebrate biomass (Hutchens and DePerno 2009).

Datasets received from Condamine Alliance and USQ sources include
Condamine Catchment boundaries, cadastral information, DEM data,
threatened species sightings, essential habitat for endangered species and
ecosystems, Statewide Landcover and Trees Study (SLATS) foliage and
more. These were the springboard for this project. They are listed in the

Appendix.

12
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Threatened Reptiles
Common Name

Brigalow Scaly-foot
Collared Delma
Golden-tailed Gecko
Grassland Earless Dragon
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Long-legged Worm Skink
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Figure 2.2: Threatened Reptiles by Species (DERM / CA)
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Table 2.1:Recognized Threats to Selected Reptiles (DERM 2010).

Road maintenance Collared delma
Yakka skink
Longlegged
worm skink *
Site maintenance Yakka skink
Inappropriae grazing regime Collareddelma
Longlegged worm skink
Clearing of vegetation Collared delma
Yakka skink
Fire regime Longlegged worm skink

Collared delma

Linear Infrastructure

development Yakka skink

Mining Yakka skink

Feralcats Longlegged worm skink
Collared delma
Yakka skink

Feral foxes Longlegged worm skink
Collared delma

Feral pigs Yakka skink
Collared delma

Weeds- lantana Longlegged worm skink

Weeds- Lippia Collared delma

Longleggedworm skink

* major threat

2.3 Defining Legislative Requirements and Constraints

The Environment Protection and Biodiversity Conservation Act 1999 (the
EPBC Act) is the Australian Government's central piece of environmental
legislation. It provides a legal framework to protect and manage nationally

and internationally important flora, fauna, ecological communities and

14




heritage places 0 defined in the Act as matters of national environmental
significance (DSEWPC 2010). Nationally threatened native species and
ecological communities, native migratory species and marine species are
listed. There are developed recovery plans for listed species and
ecosystems. A critical habitat register is also being developed. Threats are
identified and abatement plans suggested. On the website a  protected
matters search tool all ows reports
field of interest. The website is currently experiencing technical difficulties.

This is an area for further study.

Figure 2.3: Cascade in Dalrymple Creek.

In the State jurisdiction the Queensland Nature Conservation Act 1992
(Queensland Parliamentary Counsel 2010) is the legislative framework for
the conservation of nature. The Act applies to classes of wildlife described as

15
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protected (extinct in the wild, endangered, vulnerable or rare; and near
threatened and least concern), international wildlife and prohibited wildlife.
The purpose is to ensure that any use of the wildlife is ecologically

sustainable.

Another crucial piece of State legislation is the Queensland Vegetation
Management Act 1999 (Queensland Parliamentary Counsel 2010b).
Vegetation Management is defined as the management of vegetation in a

way that achieves the purpose of the Act, including

(a) the retention or maintenance of vegetation tod
(i) avoid land degradation; or

(i) maintain or increase biodiversity; or

(iif) maintain ecological processes;

(b) the retention of riparian vegetation;

(c) the retention of vegetation clumps or corridors.

These are sound objectives and project recommendations have attempted to

enhance these purposes.

Personal communication 19/05/2010 with Jason Chavasse, Senior
Vegetation Management Officer, DERM Toowoomba. The place of the
Vegetation Management Act within the framework of existing State and

Federal legislation was discussed.

16




The Department of Environment and Resource Management (DERM) has
further explanation of the process of determining the class of pre-cleared and
remnant vegetation within a regional ecosystem under the Vegetation
Management Act 1999. The categories of endangered, of concern and of no

concern at present are described (DERM 2010f).

2.4  Defining and Evaluating Threats to Species and Ecosystems

Regional Ecosystems were defined by Sattler and Williams (1999) as
vegetation communities in a bioregion that are consistently associated with a
particular combination of geology, landform and soil (cited in DERM 2010f).
The Regional Ecosystem Description Database (DERM 2010j) lists the
Biodiversity Status of each regional ecosystem. The Biodiversity Status is
based on an assessment of biodiversity significance using the classes

endangered, of concern and of no concern at present.

Biodiversity Significance is a ranking of an area according to specified
values to account for rarity, diversity, fragmentation, habitat condition,
resilience, threats, and ecosystem processes. Condition of vegetation is
often used as a surrogate for the total biodiversity present at a site. In the
website it is possible to search for a regional ecosystem description by

entering a key identification number (RE ID), for example "1.3.5".

17



http://www.derm.qld.gov.au/wildlife-ecosystems/biodiversity/regional_ecosystems/index.php

Threatening processes are those that are reducing or will reduce the
biodiversity and ecological integrity of a regional ecosystem. For example,
clearing, weed invasion, fragmentation, inappropriate fire regime or grazing
pressure, or infrastructure development. Threats to wildlife are listed on the

DERM website also (DERM 2010h).

The Regional Ecosystem Description Database is a powerful and helpful tool
to assist identification of hotspots within the Condamine Catchment to refine
the project by narrowing the field of study in progressing towards prioritising

investment locations.

The Queensland Herbarium (DERM 2010d) studies, describes and names
plants, and records the floristics, structure, distribution and conservation
status of Queensland's plant communities. Many of the records in the VMA
databases used for this project contain data collected by Queensland
Herbarium. Records in the Endangered Species datasets were collected by

WildNet (DERM 2010k).

The national press have recently been discussing the drastic fall in numbers
of honey bees worldwide, particularly in the US (Courier Mail 2010). In a
recent Good Weekend Magazine (The Australian newspaper 08/05/2010) the
feature writer promoted the idea that should the plague reach Australia and
honey bee populations be decimated, then the Australian native bees could
Afstep upd to become our | ocal honey prod

responsibility for apiaries within State forests, including Condamine State

18




Forest (DERM 2010). Although not regarded as threatened or endangered, a
study of the native bee populations and their value as honey producers and

their essential habitats is warranted.

2.5 Outline of Current Investment Strategies

Caring for our Country is the way the Australian Government funds
environmental management of our natural resources. Caring for our Country
supports communities, farmers and ot her

natural environment and sustainably produce food and fibre (NRM 2010).

Up to $171 million will be available for investment under the
2010-11 Caring for our Country business plan. An additional
$138 million is allocated each year as base-level funding to
regional natural resource management (NRM) organisations.
Caring for our Country provides a sustained, long term
commitment to achieve meaningful and targeted results for our
environment and sustainable agriculture. The Australian
Government has provided over $2 billion for the first five years of
Caring for our Country, of which more than $1.3 billion is already
approved for investment in single and multi-year projects for
environment protection and sustainable agriculture across

Australia, including:

19




T more than $450 million in base-level funding for regional NRM
organisations

1 $77.2 million to expand the National Reserve System, including
Indigenous Protected Areas

1 $63.1 million for Landcare grants to improve sustainable agriculture

1 over $22 million in grants for critical aquatic habitats

T over $37 million in grants for biodiversity protection

The Australian Government has also been working jointly with state
governments to implement a number of ongoing activities that contribute to
Caring for our Country outcomes and targets (this funding is also included in

the $1.3 billion) including

1 over $3 million since 2008-09 for national coordination of the
Australian Weeds Strategy, Weeds of National Significance
Strategy and the Australian Pest Animal Strategy

1 over $11 million since 2008-09 to help eradicate Red Imported
Fire Ants and Electric Ants and prevent them becoming
established pests

1

Of direct benefit to the Condamine Catchment are allocations within the

following:

20




$27.3 million for Environmental Stewardship Program projects to
protect endangered ecological communities in New South Wales
and Queensland.

Increasing native habitat and reducing the impact of invasive

species $6 million.

The reference to

base-level funding to regional natural resource management (NRM)

organisations (NRM 2010)

means funding allocations to Murray-Darling Basin Management, Condamine

Alliance and others.

2.6 Identifying Alternative Spatial Analysis Methods

Haining (2003) singles out the map as having an important role in data
analysis and examining results of models. The map helps answer questions

such as:

Owhere do those extreme cases on t he
map?6,; Owher e do ahistpartiofdthe map fall@enl ues fr o
the scatterplot?6; 6which cases fal/l

and meet these specified attribute cr

21




patterns and spatial associations i
the spatial patterns and spatial associations in this geographically

defi ned subset of the data?b6

This comment is relevant for the spatial analysis of subcatchments of the
Condamine Catchment chosen for study because of spatial associations or

patterns.

Spatial information is one of the most critical elements underpinning
decision-making for many disciplines and particularly for catchment
decisions. The best decisions, arguably, result from consultation and input

from all stakeholders. Spatial Data Infrastructure (SDI) is

a portal where each stakeholder can access use and exchange
spatial data for social, economic and environmental wellbeing.

(Paudyal, DR et al. 2009).

The SDI study was undertaken within the Condamine Catchment. It is
relevant for the improvement of natural resource management today and in
the future. This is a reminder that practical spatial analysis is more than
Aof fice wor ko an dfield bbaervations anfl inputnfrant athern b y

catchment stakeholders is also necessary.

DEM data is an important input for GIS analysis. It needs to be

georeferenced and accurate, depending on the purpose for which it is
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intended. How accurate is current DEM data? A study in 2008 found that the
NRW 25m DEM has better than 10m accuracy at 90% confidence level. The
SRTM 87m DEM over the same area has proven to be slightly better with a

95% confidence of better than 10m (McDougall et al. 2008).

These accuracies are acceptable for vegetation and wildlife under study in

this project.

Classification of input data attributes affects the visual and statistical
outcome from a GI'S. A technique called

has been used to aid standardisation of discrete classification methods.

Basnet and Apan (2007) found that

the variations in terms of the class number, the class size, and
the weight distribution between classes were the major

contributing elements towards measurement inconsistencies.

They concluded that the usefulness of this method of standardisation is
limited for obtaining a comparable and repeatable DoSS measurement. For
the current project, attention was paid to classification methods to ensure

consistent and repeatable results across the range of datasets analysed.
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Figure 2.4: Extent of Clearing in Central Condamine Catchment (Source: SPOT5, CA)

Lang(1998) has written a textbook relating to natural resource management

with GIS. The book and accompanying CD give an introduction to Arcview
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