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Executive Summary 
 
"Establishing priorities for wetland conservation and management in the Kimberley" was funded 
by WWF-Australia and the Natural Heritage Trust through the Rangelands NRM Coordinating 
Group. The project was developed to collate existing knowledge of wetlands across the 
Kimberley region and generate a baseline of information on current threats, uses, cultural and 
biological values in conjunction with land owners and managers.  This project also aimed to 
provide recommendations on a way forward for planning and management of wetlands in the 
Kimberley.   
 
This is the final project report, and includes:  

·  A summary of the major activities completed under the contract milestones; 
·  A summary of the major findings of the project; 
·  Future recommendations for wetland planning and management in the Kimberley.  

 
Information regarding values and threats associated with wetlands in the Kimberley are collated 
and discussed for each of the 12 catchments.  Engaging local people, including Aboriginal 
custodians, in two way information sharing and problem solving, assisted to build regional and 
specific information on wetlands. This will be useful because there is a paucity of such published 
information for the Kimberley.  This project provides an example of a process to increase 
information for planning whilst simultaneously supporting local involvement and assistance in 
wetland management.   Information drawn together from desktop, field research and community 
consultation provides a basis for asset identification and the establishment of resource condition 
targets under the Kimberley sub-regional NRM Plan.    
 
This project identified six key recommendations to ensure more meaningful collaborative 
strategies for future monitoring and management of wetlands in the Kimberley.   

 
Recommendation 1  
Commitment from agencies/universities/scientists to work collaboratively with local land 
mangers and custodians to formulate management plans appropriate to each wetland, including 
plans for monitoring, biological assessment, weed control and protection from grazing.  This will 
require a meaningful commitment to negotiation about issues, threats and strategies, rather than 
seeking land managers and custodians to fit into a predetermined schedule.   

 
Recommendation 2 
Future monitoring budgets to allow for employment, and where applicable, training of local land 
managers and Aboriginal custodians, as a standard process to enable more comprehensive two-
way flow of information and build a stronger basis for wetland management.  Inclusion of 
Aboriginal cultural values by qualified consultants working alongside biophysical surveyors 
should form part of this employment for all future wetland surveys in the Kimberley; 
 
Recommendation 3 
Support and funds through the Kimberley NRM Group in collaboration with relevant agencies to 
provide property management planning for pastoral managers for the protection of high 
conservation value wetland sites in the Kimberley, occurring on privately managed land; 
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Recommendation 4 
RNRMCG and KNRM Group (including KARG) to prioritise collaborative wetland assessment 
and evaluation.  KNRM may wish to make it a condition of support for new projects operating in 
the sub-region that they operate in a collaborative partnership with local people. Ongoing wetland 
monitoring and management should only be supported by the KNRM under this same 
collaborative approach. 
 
Recommendation 5 
Continuation of a Kimberley wetland project on a catchment scale as an extension of this pilot to 
build information and form collaborate partnerships across communities and responsible agencies 
such as DOW and DEC.  A collaborative process will maximise limited expertise and resources 
in the region, avoid duplication and enable sufficient resources.  
 
Recommendation 6  
In order to get maximum benefit and value out of the datasets which have been collated and 
produced, it is strongly recommended that adequate resources are provided to ensure the ongoing 
management and application of the collated data.  Any actions regarding future data capture 
should also take into consideration ongoing maintenance so that the database remains current. 
 
 
Note: The accompanying Interim Report detailing field surveys and outputs also lists a number of 
management recommendations for specific wetlands. 
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Section 1: Project summary and description 
 
1.1 Project Summary 
 
Kimberley wetlands sustain a dynamic biodiversity, including significant populations of 
migratory shorebirds, provide natural resources, support cultural values and hold unique intrinsic 
qualities.  Many of these wetlands are of high Aboriginal cultural significance and are associated 
with important heritage sites and the practicing of contemporary culture, while they are also of 
value to enterprises such as tourism or pastoralism and various forms of recreation such as 
bushwalking, birdwatching or fishing.  In order for land managers to appropriately and 
sustainably manage wetland assets we need to establish a greater understanding of these values 
and uses, and the processes threatening them.  However, this information is lacking for the 
Kimberley, as noted during the development of the Rangelands NRM Strategy in 2004 (KNRM 
2004, p61).  This project was developed in response to this situation. 
 
"Establishing priorities for wetland conservation and management in the Kimberley" is funded by 
WWF-Australia and the Natural Heritage Trust through the Rangelands NRM Coordinating 
Group.  WWF-Australia part-funded, administered and coordinated the project through the 
Kimberley Wetlands Project.  The Project Officer (Tanya Vernes) contributed on average 0.6FTE 
over the duration of this project, in addition to other in-kind and financial resources.  Department 
of Water contributed their expertise and assistance to undertake some of the wetland surveys, and 
provide guidance on the wetland survey protocols.  
 
The project was developed to collate existing knowledge of wetlands across the Kimberley region 
and generate a baseline of information on current threats, uses, cultural and biological values in 
conjunction with land owners and managers.  This project also aimed to provide 
recommendations on a way forward for planning and management of wetlands in the Kimberley.   
 
This is the final project report, and includes:  
 

·  A summary of the major activities completed under the contract milestones; 
·  A summary of the major findings of the project; 
·  Future recommendations for wetland planning and management in the Kimberley.  

 
In order to protect culturally sensitive information (e.g. exact locations of sacred sites) and 
intellectual property (e.g. medicinal plants with commercial potential) some indigenous 
knowledge collected in this project will not be made publicly available.  However, where relevant 
this information will be referred to more generally and together with scientific data will 
contribute to wider strategy development and planning processes. 
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1.2 Project structure and approach 
 
This project was undertaken by the WWF Kimberley Wetlands Project Officer, with assistance 
from the WA Department of Environment1.   
 
The project was undertaken in three phases: 

Phase 1: Spatial database development - desktop study (August 2005 – March 2006) 
Phase 2: Field Research (September 2005 - October 2006) 
Phase 3: Establishing the Framework (September - November 2006) 

 
 
1.2.1 Project Advisory Group (Milestone1 
 
A Project Advisory Group was convened at the outset of this project to assist the development 
and implementation of this project to a high standard, and has played an important role in shaping 
this project and delivering outputs.  Representation was confirmed in January 2005 at the first 
meeting.   Advisory Group members were chosen for their technical expertise in wetland 
management, database management, cultural guidance and community engagement.   
 
Advisory Group members: 
National Centre for Tropical Wetland Research (NCTWR) 
NRM Government Facilitator, WA 
Kimberley Land Council Land & Sea Unit.   
Kimberley Regional Fire Management Project (KRFMP) 
Rangelands NRM Coordinating Group, Strategist 
WA Department of Conservation and Land Management (CALM)2 
WA Department of Environment (DOE) 
WA Department of Indigenous Affairs (DIA) 
 
The Advisory Group have met five times since this project commenced, but there has also been a 
great deal of informal discussion and one-on-one discussion with group members between 
meetings where certain expertise or experience was required.  The Advisory Group also acted as a 
networking tool to coordinate existing and related project work between partners where relevant. 
The Terms of reference of the Advisory Group is listed in Appendix 1. 
 
 
1.2.2 Planning workshops (Milestone 9) 
 
A simultaneous stakeholder consultation process was planned to be undertaken in collaboration 
with NRM workshops facilitated by State NRM facilitators.  These workshops aimed to provide a 
broad understanding of wetlands on a regional scale, and also drill down into some site specific 
information on the values and threats of wetlands from local experts.  However, these NRM 
network workshops did not eventuate and so, with limited resources, WWF could not undertake 
this process alone.  The steady decline in facilitator staff in the Kimberley and Rangelands has 
also meant very little assistance for this project and these types of activities.  To counter this 
reduced capacity, WWF instead held informal dialogue with local people, organisations and 
Traditional Owners prior to and during field surveys, to enable some recording of values and 
                                                 
1 Now WA Department of Environment and Conservation (DEC) 
2 Now WA Department of Environment and Conservation (DEC) 
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threats to specific wetlands, and across a broader regional area.  This information is recorded in 
site surveys and in a separate literature review that is under development.  
 
In addition to the members of the Project Advisory Group, community groups, Native Title 
representatives, land managers and interested local individuals were consulted to discuss the 
project, gain input and gain permission for accessing relevant areas.  These included 
representatives from the following: 

�  Carlton Hill Station 
�  Department of Indigenous Affairs (DIA) 
�  Department of Water (DOW) 
�  Indigenous Land Corporation (ILC) 
�  Jarlmadangah Buru  
�  Kimberley Land Council 
�  Mirruwoong – Gajerrong Traditional Owners 
�  Mirima Dawang Woorlab Gerring Language Centre 
�  Mowanjum Aboriginal Corporation 
�  Nyikina – Mangala Traditional Owners 
�  Ngarinyin Traditional Owners 
�  Paruku Indigenous Protected Area (IPA) 
�  Roebuck Plains Station 
�  Tjurabalan Traditional Owners 
�  Winun Ngari Aboriginal Corporation 
�  Yawru Traditional Owners 

In addition, several community individuals were also included in consultations prior to or during 
field surveys.  Contact with other land managers or lease holders was attempted but was 
unsuccessful. 
 
 
1.2.3 Literature review 
 
The literature review draws together all relevant published information on Kimberley wetlands 
into one report to highlight information knowledge and gaps.  This was a task funded and 
undertaken by WWF in addition to milestones agreed in the project.  The review focuses on 
ecological and cultural values, with relevant social information such as demographics to shed 
light on existing management of wetlands in the Kimberley, including a review of threatening 
processes to wetlands.  This literature review forms a comprehensive basis for biodiversity target 
setting and recommendations for future monitoring.  Information from the literature review is 
used with the spatial database to provide an overview of values, threats, management and 
recommendations.  The literature review was drawn on substantially for this final report and is a 
valuable reference document in its own right. It will be published separately by WWF. 
 
 
1.2.4 Phase 1: Spatial database development (Milestones 2 – 5) 
 
GIS data was collated to establish an information base for Kimberley wetlands highlighting major 
assets, values and threats and highlight priority wetland sites for field based surveys.  WWF 
worked collaboratively in this phase with the CALM state data inventory project “Wetlands - 
collation of data into GIS”  and NCTWR “Australia’s tropical rivers - an integrated data assessment 
and analysis”  to add value and avoid duplication. 
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Kimberley Wetlands Database - Consultancy  
 
The (then) WA Department of Conservation and Land Management3 were consulted to undertake 
the first phase of collating existing data “Kimberley wetlands database consultancy”  in August – 
December 2005.  The objectives of this consultancy were to collate the physical attributes of and 
threats to the biodiversity of wetlands in the Kimberley Region, establishing an information base.  
This involved researching and obtaining relevant sets of data (such as GIS maps, reports, 
research) to determine what wetland values, biophysical information and risks/threats recorded 
for the Kimberley.   
 
WWF carried out an initial assessment of available data sets (over 100) to determine 63 datasets 
for consideration.  The Consultant, in partnership with WWF and the Advisory Group, then 
further refined and prioritised this list resulting in 42 datasets acquired.  Data was collated on 
themes considered pertinent to the management of a wetlands environment and encompassed the 
following fields; sociology, hydrology, water quality, geography and geology, soils, landscapes, 
ecology, fauna, flora, threatened species and communities, tenure and fire history. 
 
An overall review of the datasets acquired reveals good coverage of the regions hydrology, land 
tenure, flora, fauna, fire history, heritage value/listing and threatened/vulnerable species.  The 
majority of data custodians contacted were supportive of the project and willing to provide data to 
the WWF -Australia Kimberley Wetlands project without charge.  According to the supply 
conditions specified by the data custodians, and to allow provision of concise information, data 
was clipped to the CALM designated coordinates for the Kimberley Region.  All data was 
converted to a Geographic Coordinate System (CGS_GDA_1994).  Minimal data processing and 
conversion has been conducted due to time and funding constraints. There were significant gaps 
in data relating to socio-economic use of the region and appropriate scale for soil/geological 
information.  For example, Geoscience Australia geology dataset is only available at a scale of 1: 
250 000, this broad scale data was not considered meaningful enough to allow the identification 
of priority areas for on-ground work.  Similarly, the issue of mapping scale and time frame also 
meant the Kimberley land System mapping data at 1:1,000,000 from the 60s was not useful for 
the purposes of this project. 
 
In addition, although there were numerous site specific project data available across the 
Kimberley, and relevant to this project, they could not be included as the information was not 
available in an appropriate format (GIS compatible) and there were no funds available to convert 
this data.      
 
The review of individual datasets revealed issues with the accuracy of some data sets.  To provide 
the best possible confidence in the resulting database, only those data sets were included with 
high level of accuracy and relevance.   Sensitive datasets were provided by custodians with 
buffered boundaries, such as the Declared Rare Flora or the Aboriginal Heritage Sites Database.  
In one case data access was denied (Threatened Ecological Community) which is likely to have 
had a significant impact on the resulting database.   
 
Tenure or other data sets did not include an indication of the activities undertaken on the land, 
and this was identified as an important omission. The proximity of land use activities to 
waterways, or wetlands, can have an adverse impact, however, there was no data set available 
(that did not require extensive processing) for this project.  Acquisition of a threats dataset 
overlaid with hydrological condition (e.g. the MRHI data set) could examine linkages between 
                                                 
3 now Department of Environment and Conservation 
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land quality and land usage.  A study by CSIRO in the late 1990’s found a link between 
biodiversity and distance from water on grazed land (Biograze 2000).  Faunal point location data 
provided by the WA Museum and overlaid with the DEC flora layer can be used to identify areas 
of high biodiversity.  Furthermore, wetlands could be buffered to differing extents and ecological 
attributes could be added and examined according to zonation and distance from water points.  
 
The broad scope of the collected data themes provides numerous possibilities for analysis. These 
will enable future enquiries to focus on patterns of occurrence, investigate causation, identify 
points of species and ecological vulnerability, compare land use and land allocation of wetlands, 
and essentially provide natural resource managers with a comprehensive database of the region.  
Any actions regarding future data capture should also take into consideration the maintenance of 
existing information within the database so that it remains current. 
 
Kimberley Wetlands Database - Consultancy 2 
 
In order to support the implementation of Phase II, the Supervising Scientist Division (SSD) of 
the Commonwealth Department of Environment and Heritage was contracted to analyse the 
compiled data layers (from Consultancy 1) in a GIS environment and identify and highlight 
priority wetland sites and areas for field survey, based on the intersection of unique biodiversity 
attributes (eg. rare and threatened fauna and flora) and their association with different river and 
wetland types .  This was a wholly desktop study and was completed in April 2006. 
 
SSD collated and integrated the datasets, ensuring all were in a common datum and format which 
could be interrogated and analysed in a desktop GIS environment.  The datasets which were 
selected to form the basis for the analysis were those which identified the faunal and floral 
characteristics and the hydrological characteristic of the rivers and wetlands of the region.  
Through consultation with WWF, key attributes were extracted from the datasets and overlaid 
and analysed to identify areas which best met the criteria required for potential field sites.  Some 
datasets were identified as already suitable for consideration as field sites, and required no further 
analysis beyond the extraction and identification of feature of interest (WIN and SAP mound 
spring datasets, DIWA and Ramsar dataset).  Rivers, wetlands and waterbody features were 
buffered by 1km to include intersecting biodiversity points within this buffered margin.  Each of 
the fauna/flora sites that fell within the buffered margins were categorised as high biodiversity 
value, at high threat or not having sufficient data, according to the metadata associated with that 
dataset.  Further analysis accounted for overlap between categorised datasets.   
 
This process created fourteen datasets, each containing several potential sites. The creation of 
these datasets presented a range of options for developing a field sampling program to suit 
specific requirements.  Due to a limited field survey budget and timeframe, only those sites that 
fell within 1km of a road and 30km from a community were considered as potential sites.  GIS 
was then used to overlay these sites onto other datasets: catchment boundaries; Wild Rivers; land 
tenure; Aboriginal Sites Register and Native Title Claim information.   
 
In summary, datasets representing potential field sites were generated for three broad categories: 
those areas with high biodiversity, those areas at high threat, and those areas with a lack of data.  
Four additional categories were generated by intersecting each of these datasets with each other in 
the GIS.  This has resulted in seven possible categories of sites being available, depending on the 
requirements of the user. 
 
The analysis performed through this consultancy utilized broad scale datasets, combined with 
information gathered at specific sites.  As a result, it should be clearly understood that the datasets 
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produced through this consultancy, and importantly, any interpretations or analysis derived from 
them, are all limited by the broad-scale nature of the source material, and are not optimised for 
local scale applications.  In order to utilize or apply information at a local (more detailed) scale, it 
will be necessary to acquire additional, more detailed information for the study area. 
 
While a significant limitation was the broad-scale nature of many datasets which were utilised for 
the analysis, the incorporation of all data into a GIS provides a valuable tool for natural resource 
management which could be extended and enhanced in the future for use at a local scale.  In order 
to get maximum benefit and value out of the datasets which have been collated and produced, it is 
strongly recommended that adequate resources are provided to ensure the ongoing management 
and application of the collated data. 
 
A major difficulty for this project was access to high quality NRM data sets, in terms of 
availability, timeframes and budget.  Although not a significant impediment to this project, the 
process of entering into data sharing agreements with custodians is time consuming (which is a 
significant issue for restricted NRM project timeframes and funding), and the requirements 
outlined in the data sharing agreements make the use of such data very limited, especially in 
terms of long term availability to the community.  Cost was a significant issue for this project, as 
only free or low cost data sets were included.  This is a significant impediment for future 
community based NRM outputs.  
 
The datasets collated and compiled through this consultancy represent a valuable addition to the 
existing spatial datasets and products available for northern Australia and the Kimberley region in 
particular.   
 
Note: Consultant reports for both consultancies are listed in the accompanying Interim Report. 
 
Reality check 
 
In addition to the information presented in the GIS format as described, discussion with 
local people in regional areas also assisted in choosing field sites for surveying.  As is the 
case with a limited project budget, it was not possible to undertake extensive surveys in 
many remote locations, and consideration had to be given to practical issues of access, 
timeframe and funding.  
 
The aim was to overlay the potential sites derived through the database consultancy, with existing 
known hydrological information and information gained from local experts to identify a number 
of sites that could realistically be undertaken given time and budget constraints.  Using this 
combination of information, sites were chosen to capture a range of wetland and river types, 
values (biodiversity, social and cultural values), threats (known threats and lack of data as 
determined through the database) and uses spread over a number of catchments.  A final 
consideration was logistics.  Sites clustered together that could be accessed efficiently given time 
and resource constraints were given preference.  Appendix 2 lists the sites chosen for field 
assessment.  From those sites chosen for field survey, not all could be undertaken due to various 
constraints (discussed below).   
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1.2.5 Phase 2: Field surveys and community engagement (Milestones 6 – 8)  
 
Building on the previous phase of the GIS database, field site surveys and incorporation of local 
knowledge were collated to assist in developing future priorities. 

1. Objectives of field surveys were to: 
2. Engage in dialogue with community individuals and groups to broaden the understanding 

of wetland values and threats, land management and land use; 
3. Record basic parameters to assess wetland health using DOW methodology; 
4. Record Aboriginal cultural values in or associated with wetlands.  

 
Field sites were chosen to capture a range of wetland and river types, values (biodiversity, social 
and cultural values), threats (known threats and lack of data) and uses spread over a number of 
catchments, with consideration of practical issues such as access, timeframe and budget.   
 
Thirty-one field surveys (plus Paruku surveys4) across six catchments were undertaken by WWF 
between September 2005 and October 2006. Visited sites are specified on catchment maps in 
section 2. Field surveys were undertaken in collaboration with Aboriginal Traditional Owners 
and/or land managers, and these people were paid appropriately as cultural consultants or as 
assistants.  There were three levels of data collection: 
 

1. Regional perspective of wetland values, issues and threats.  General information gained 
through stakeholder consultation and literature review;  

2. Site specific social and cultural information gained through discussion with 
landowners / managers / Traditional Owners on site.   

3. Site specific biophysical, social and cultural information gained by undertaking DOW 
wetland survey protocol measuring a number of basic water quality parameters. 

 
One extended field survey was undertaken in the Munja area of Walcott Inlet in August 2006.  
The ten day field trip acted as a case study for two way approach to wetland assessment, by 
combining western scientific and Aboriginal cultural and social knowledge and assessment of the 
wetlands.  Eleven people (in addition to WWF Project Officer) were employed to undertake the 
field trip and record information, resulting in a detailed understanding of the wetlands and 
management priorities.  A full written report and DVD has been produced to assist Aboriginal 
custodians in future management of these wetlands (this report and DVD are produced by and for 
Aboriginal custodians and are not publicly available).  
 
Water quality is a good indicator of wetland / waterway health.  Water quality parameters 
indicated that these wetlands were generally in good condition, and strong linkages were 
identified between ecological and cultural values.  However, the majority of sites recorded 
disturbance from cattle and fire impacts.  Water quality parameters that indicated low habitat 
value and condition correlated with evidence of significant cattle disturbance at sites.  
Unmanaged visitor access was a major concern for land owners at some sites.  Aquatic 
invertebrate diversity also indicates ecological health at a coarse level.  Assemblage composition 
is more informative, however, this project did not have the time nor the resources to undertake in-
depth sampling.   
 
Although this sampling protocol is intended for freshwater wetlands, it was also used at saltwater 
wetlands included in this study.  Fewer species were recorded and it is unknown what, if any, 
                                                 
4 Data from DEC was meant to contribute to this project, but has not been provided from Stuart Halse 
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other protocols should be used at such sites, as information from government agencies was not 
forthcoming.  There is evidence that episodically filled saline lakes contain fewer species than 
regularly filled ones (DeDeckker 1983) and Halse et al (1998) suggests this also applies to 
freshwater arid zone lakes such as Paruku.  Paruku wetlands have been found to have high 
species richness when fresh but depauperate fauna when saline (Halse et al 1998).   
 
A number of priority recommendations arose from this field component: 

·  Rangelands NRM Coordinating Group and Kimberley NRM Group provide ongoing 
funding and support to continue collaborative wetland monitoring program in the 
Kimberley through full time project officer resourced adequately; 

�  Inclusion of Aboriginal cultural values by qualified consultants working alongside 
biophysical surveyors for all future wetland surveys in the Kimberley; 

�  Support and funds through the Kimberley NRM Group to provide property management 
planning for pastoral managers for the protection of high conservation value wetland sites 
in the Kimberley; 

�  Employ local people to assist in survey work to build understanding of the survey sites, 
values, threats and management regimes within the local community.   

�  Establish good communication with pastoral and other land managers/land owners for 
their input and  inclusion in future wetland surveys on a catchment by catchment basis; 

�  Future project work in the Kimberley should be collaborative to maximise limited 
expertise and resources in the region, avoid duplication and enable sufficient resources.  

 
A number of other recommendations relating directly to project sites are also discussed in the 
Interim Field Report accompanying this document.  A recommended schedule and project outline 
for continuation of wetland surveys is discussed in Section 3 of this report.  
 
All landowner / manager, Native Title organisation and employed assistants / consultants have 
received a copy of the relevant field site reports.  Site reports have also been added to the State 
Wetlands Database hosted by Department of Environment and Conservation.   
 
The following constraints limited the number of field surveys that could be undertaken, or limited 
the results that could be obtained: 
 

·  Difficulty in organising and running field survey work from interstate (Project Officer is 
temporarily based in Darwin); 

·  Limited time and financial resources to undertake extensive surveys across the 
Kimberley; 

·  Limited time of the Project officer to coordinate this project, as a result of reduced 
assistance from partners.   

·  Travel time to some locations took longer than estimated leaving less time for survey 
work; 

·  Survey equipment was difficult to borrow due to the competing demands of agency work.  
The cost of purchasing required equipment eg hydrolab, was beyond the current project 
budget; 

·  The difficulty in contacting some land managers, especially pastoralists meant some sites 
were not accessed and more importantly, broader information from these local experts 
could not be included; 

·  Competing priorities for agency and community partners meant some field trips had to be 
rescheduled or cancelled (e.g. Durack River and Fitzroy River surveys cancelled); 
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·  Some equipment failed during field surveys and without back up equipment there were 
resultant gaps in the data (e.g. conductivity meter failed on two field trips). 

·  Stakeholder input could not be gained as originally planned (i.e. through a series of 
workshops across the Kimberley in conjunction with the KNRM activities) due primarily 
to a steady decline in NRM facilitator staff.   

 
It must be emphasised that a small field study such as this provides only a snapshot in time of 
conditions and issues, making it difficult to come to any specific conclusions with regards to the 
overall health of the sites.  Water quality of the sites is also likely to change quite rapidly with 
seasonality.  Thus seasonal monitoring of these sites is required to provide a measure the overall 
health of the wetlands, and build information to assist with wetland management and protection.   
 
 
1.2.6 Phase 3: future monitoring and management (Milestones 10 - 12) 
 
Information derived from the desktop study (Phase 1) was collated together with data gathered 
from field research, community consultation (Phase 2) and the literature review to establish 
priorities for wetland management in the Kimberley, including management actions, research and 
monitoring.   The outputs of this aspect of the project are discussed in detail in Section 2 of this 
report.  
 
 

1.3 Budget & in-kind support 
 
NHT contributed $81,000 towards this project. DOW pledged $10,000 cash, however this was 
not received or expended, due to reduced field component.  Undertaking field surveys in a region 
such as the Kimberley requires considerable time and financial resources.  Thirty-one field 
surveys were undertaken with a cash budget of $35,000.  This included travel costs (flights, food, 
vehicle, fuel etc.) and employment of assistants and consultants, but did not include in kind 
support.  Significant in-kind support was provided to enable this project to be undertaken, as 
outlined in Table 1.  In kind support included Project Officer wage and on costs, project 
administration, Technical Working Group time and assistance, DOW vehicle (one field trip), cost 
of equipment and CDEP base wage for some staff.  Such in kind assistance is necessary to enable 
this work to continue and is achievable by working collaboratively and for multiple outcomes. 
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Table 1: Summary of In-kind Contributions 
 
Organisation Estimated 

In-kind 
Contribution 

In-kind Contribution Description Cash 
contribution 

Total 

NHT - - 81,000 81,000 
WWF $27,040 Project Officer wage and on-costs 

(0.6FTE), administration, network 
advice, expertise and assistance 

$34,990 $62,030 
 

DOW $14,500 Vehicle, fuel, equipment, Project 
Officer wage and on-costs 

 $14,500 

KLC $5,000 Equipment, liaison assistance and 
advice (beyond AG role)  

- $5,000 

Winun Ngari AC $22,000 CDEP top-up - $22,000 
Paruku IPA $12,000 CDEP top-up - $12,000 
Mowanjum AC $3,000 CDEP top-up - $3,000 
Project Advisory 
Group 

$8,000 Advice, expertise and assistance - $8,00 

CALM $4,000 Reduced consultancy costs - $4000 
ERISS $4,000 Additional advice and assistance, 

in addition to consultancy and 
Advisory Group 

- $4000 

Broome Bird 
Observatory 

$1,000 Loan of bird watching scope - $1000 

Department of 
Fisheries 

$500 Loan of survey equipment - $500 

Individual 
community 
members 

$5,000 Advice and assistance - $5,000 

TOTAL  $106,040  $126,560 $222,030 
 
 
1.4 Outputs and publications 
 
The information contained in this report has been made available to the Kimberley NRM Group, 
RNRMCG, Department of Environment and Heritage and other land holders/managers and 
community organisations in a variety of formats to assist with planning, management and 
protection of wetlands in the Kimberley.   
 
For the duration of the project a variety of communication tools were used to update and inform 
stakeholders of the progress of the project.  This included posters, summary articles in newsletters 
and websites during the project and presentations to the KNRM Group.  At the end of field 
surveys a copy of all field data collected was distributed back to landholders/managers, 
Traditional Owners, Aboriginal organisations and consultants assisting on field surveys.  In 
addition, custodians directed the production of a booklet and accompanying DVD containing both 
scientific data and Ngarinyin cultural information collated during the Walcott field trip.  These 
items produced from the Walcott trip are the intellecutual property of Aboriginal cultural 
informants and are not publicly available, as they contain culturally sensitive information.       
 
This final project report, summary DVD and a series of GIS maps have also been produced and 
are available to the community to help improve management and protection for wetlands in the 
Kimberley.  These will be distributed via the WWF office, in collaboration with KNRM Group. 
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In summary, the list of outputs produced from this project is as follows (relevant appendices 
included for publicly available information): 
 

�  Minutes of Advisory Group meetings; 
�  Newsletter articles published (Appendix 3); 
�  Posters produced and used in consultation processes (Appendix 4); 
�  Powerpoint presentations (2) to the Kimberley NRM Group; 
�  DVD summarizing this project (15 copies produced, publicly available); 
�  Jilariba report: Ngarinyin cultural knowledge of Munja wetlands (15 copies produced for 

Ngarinyin custodians only), both hardcopy booklet and DVD; 
�  Selected GIS overlay maps (PDFs); 
�  Interim report: field surveys (accompanying this document); 
�  Site report data uploaded to Wetlands Database hosted by DEC; 
�  Site reports – sent to all landholders/owners and Traditional Owners and representative 

organisations (See Interim Report); 
�  Quarterly milestone reports and final project report to NHT. 
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Section 2: Summary of Kimberley wetlands values and 
assets 
 
Section 2 summarises the major values and threats across each of the 12 Kimberley catchments 
considered in this project, from a thorough review of literature, analysis of available GIS layers 
and informed with on ground field surveys undertaken.  In an effort to keep this report length to a 
minimum, discussion of each catchment is brief, however, further detail can be found in Mooney 
& Vernes (2004) and Vernes & Kilner (in press).   The 12 catchments are shown in Figure 1, and 
the corresponding IBRA regions are shown in Figure 2. 
 

 
Figure 1: Kimberley Catchments 
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Figure 2: IBRA regions of the Kimberley 

 
 

2.1 Summary of catchment values 
 
No systematic survey of wetlands or wetland values has been undertaken across the Kimberley. 
The current Directory of Important Wetlands which focuses only on biodiversity values, 
highlights that it contains information gaps and that there are likely to be many more wetlands 
eligible for listing that have not yet been included (EA 2001).  For example, the two basins, 
Pentecost and Prince Regent, do not contain any DIWA listed sites.  In recognition that the 
DIWA is not definitive, and that there are a number of ways of recording values and assets, a 
much wider range of information is collated here to provide a summary of values across the 
region.  The corresponding drainage basin number is listed (in brackets) for each catchment area.  
Catchment maps are provided and show both field sites undertaken as part of this project (yellow 
stars) and known significant wetlands (pink stars). 

 

Cape Leveque Coast (801) 

 
The Cape Leveque Coast catchment (Figure 3) covers nearly 23,000 km2 between the sub-humid 
North Kimberley and the arid Great Sandy Desert (NLWR Audit 2002b). Sandplains and 
occasional dunes dominate the catchment, surrounded by scattered seasonal swamps, while small 
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creeks and rivers predominate in the South; scattered ephemeral freshwater swamps are found 
throughout the peninsula (McKenzie & Kenneally 1983).  A number of mound springs with 
accompanying swamp forest, as well as coastal dune-associated monsoonal vine thickets 
(vulnerable TEC) occur in the area (Kenneally et al 1996; Black et al 2004).  Low woodland 
swamps behind coastal dunes also form important habitat for waterfowl and waders (Johnston 
1983).  
 

 
Figure 3: Cape Leveque Catchment Map 

 
The Directory of Important Wetlands (EA 2001) list three inland nationally important wetlands, 
which also occur within Native Title claims/determinations:  
 

·  Bunda-bunda (WA016) - a freshwater spring of outstanding cultural significance, also 
listed as a TEC (vulnerable); 

·  Willie Creek Wetland (WA022) – comprising seasonal/intermittent saline lakes important 
as habitat for vulnerable species, and of outstanding cultural significance; 

·  Roebuck Plains System - also a Ramsar site, includes seasonally flooded grassland, 
permanent and seasonal freshwater lakes.  Incorporates individual wetlands such as 
Kidneybean Claypan , Lake Eda, Brolga Swamp (Lake Campion) and Taylors Lagoon 
which are important dry season refuges for a variety of waterbirds. 
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These few wetlands are thought to under-represent the important and sensitive wetlands occurring 
on the peninsula.  Although the mound springs of Carnot Bay (Figure 4) and Disaster Bay are 
well known and studied, there are a number of others such as those near Beagle Bay (e.g. between 
Bobby’s Creek and Lolly Well), Pender Bay and on the south-eastern shore of the peninsula 
along the King Sound coast (Tim Willing, pers. comm.), not well known or documented in this 
catchment.  The large inland claypan systems such Lakes Louisa, Flora, Patterson and the Yarp 
Lakes also require urgent documentation.  Rogers et al (2001) suggest there may be up to ten 
claypans along the eastern coast of Roebuck Bay in need of investigation.  
 
When investigating social and cultural asset information, sites listed on the Aboriginal Sites 
Register often occurred over or near wetlands, providing strong overlapping cultural values for 
these sites.  For example, Nimalaragun (formerly Nimalaica) wetland and the adjacent Willie 
Creek wetland are both overlaid by a number of Aboriginal heritage sites.  However, such 
information is far from complete given many sites are not listed on the register.     
 
Discussions with Yawuru TOs identified the Roebuck wetlands as of significance for a number of 
cultural activities including hunting.  Although located within an existing ILC pastoral operation 
(Roebuck Plains Station), these wetlands are also regularly visited by shorebird researchers, 
organised ornithological tours and birdwatching enthusiasts, given the numbers and diversity of 
species occurring there.  The adjacent Roebuck Plains wetlands, such as Lake Eda and 
Kidneybean Claypan, to the north and east of Roebuck Bay are also significant wetlands for the 
frequenting shorebirds, with nationally and internationally significant numbers of some species 
frequenting the wetlands (Rogers et al 2001).  Brolga Swamp and Taylors Lagood are further 
away, yet thought to be visited by these and other birds (Chris Hassell, pers. comm..)   The 
Painted Snipe, previously considered extinct in the Kimberley, has been recorded breeding at 
Taylors Lagoon 75km north-east of Broome (Hassell & Rogers 2001).  These wetlands were 
visited in field surveys and although evidence of cattle grazing and trampling was noted at 
Taylors Lagoon, the survey measurements recorded good wetland health.  This corresponds with 
Rogers et al (2001). 
 
However, the catchment’s overall condition has been described as ‘significantly impaired’  (Halse 
et al 2002).  With the majority of land tenure and catchment use livestock grazing (58.2%), stock 
pressures are one of the major threats to wetlands in this catchment, as noted by Environment 
Australia (2001) and Graham (2002).  These types of threats can be seen at organic mound spring 
communities at Bunda Bunda (Carnot Bay) and Disaster Bay, both listed as TECs due to cattle 
trampling and grazing noticed on the outer margins (Graham 2002).  These springs are of 
immense cultural value, and any future management requires close collaboration with custodians.  
Changed fire regimes may also be impacting upon sensitive ecosystems such as mound springs 
(Graham 2002).  Monsoon vine thickets on the coastal sand dunes of the Dampier Peninsula are 
also listed as wetland TECs, threatened by grazing, fire and fragmentation (Graham 2002).  Many 
of these are on ALT land, and future collaborative work to assist Aboriginal communities to 
manage such sensitive sites has been supported by the KNRM Group.  
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Figure 4: Carnot Bay © Phil Palmer 
 
Development pressure such as the expansion of Broome, ground-water extraction and causeway 
construction are also considered major threats to the health of wetlands in this catchment (Yu & 
Yu 1999; Graham 2002), potentially impacting on Willie Creek, Nimalaragun, Roebuck Bay 
System and Lolly Well.  Heavy mineral sands, sandstone, kaolin, clay and brick deposits are also 
mined in the area (Cooper & Flint 2005; Environs Kimberley 2003) and could pose a risk to 
localised wetlands, depending on degree of protection enforced.    
  
Protected areas make up only 1.3% of this catchment, and include Coulomb Point Nature Reserve 
(NLWR Audit 2002b) and the conservation covenants over Roebuck Bay and Eighty Mile Beach 
Ramsar Sites (McKenzie & Kenneally 1983).  There are proposed reserves for Waterbank 
Conservation Park (RNRMCG 2004b), proposed Borda Nature Reserve (including the seasonal 
swamp of Cape Borda), Proposed Cygnet Bay Nature Reserve and the Proposed Leveque Nature 
Reserve (McKenzie 1983).  However, given the discrete areas of wetlands and the overlapping 
social and cultural values, a more appropriate response for future management could be achieved 
through cooperation with local custodians and pastoral managers.   
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Fitzroy River (802) 
 
The Fitzroy River or Bandrarl Ngadu, as it is known to the Bunuba people of the upper reaches 
above Fitzroy Crossing (Toussaint et al 2001), is the longest river in the Kimberley and has the 
largest discharge of any river in Western Australia.  The estimated mean annual flow is in excess 
of 9,000 GL, 80% of which flows as a consequence of the summer monsoon between February 
and April (DOE 2003).  During those wet seasons in which the catchment receives cyclonic or 
monsoonal rains, the river becomes a wide raging torrent of muddy water, and recedes again 
during the dry to leave behind permanent pools of water.  The catchment (Figure 5) covers 
country belonging to Aboriginal language groups of Bunuba, Walmajarri, Ngarinyin, Nyikina 
Mangala, Gooniyandi and Wankajunka (Toussaint et al 2001).  The catchment includes the towns 
of Halls Creek and Fitzroy Crossing, as well as more than 130 Indigenous communities and 
outstations (Toussaint et al 2001).  The catchment is about 95,000km2 (Ruprecht & Rodgers 
1998) and its tributaries include the Margaret, Leopold, Mary, Hann, Adcock and O’Donnell 
Rivers and Christmas and Geegully Creeks. For a detailed description of the ecological values of 
the Fitzroy River, see Storey et al 2001. 
 

 
Figure 5: Fitzroy River Catchment Map 

 
The Fitzroy system contains important species such as the Freshwater Sawfish, Pristis microdon, 
Dwarf Sawfish, Pristis clavata and the northern River shark Glyphis sp. C (Morgan et al 2004; 
Thorburn et al 2004; Thorburn & Morgan 2005a; Thorburn & Morgan 2005b), high fish diversity 
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and endemicity, threatened aquatic species (Morgan et al 2004: Storey et al 2001), significant 
wetlands such as Camballin and Geike Gorge (Storey et al 2001), riparian vegetation supporting 
vulnerable species such as the Purple Crowned Fairywren, significant groundwater aquifers and 
groundwater dependent ecosystems (RNRMCG 2004b), and a flow regime essential to sustain 
ecological processes (Storey et al 2001; KLC 2004; KLC et al 2005). Intertwined with these 
values are cultural assets such as medicinal plants found in riparian vegetation, subsistence 
fishing and hunting, significant sites, cultural stories and language associated with wetland plants 
and animals, and many different types of wetlands themselves.  A TRIAP workshop held in 
February 2006 highlighted this, as people considered the overlap between ecological and cultural 
assets to be indivisible and so they were termed eco-cultural assets and discussed as such (Bartolo 
2006).  Examples of culturally important wetland sites in the Fitzroy are described in Toussaint et 
al (2001).  Storey et al (2001) also note this overlap and resolve that processes impacting 
wetlands (eg water abstraction) would degrade both ecological and cultural values.  This overlap 
of ecological and cultural values of wetlands is not specific to the Fitzroy catchment.   
 
The upper reaches of the River, where the Hann and Fitzroy meet, comprises of small creeks, 
waterfalls, and river cut gorges. Further down river, the creeks and river bed are characterised by 
permanent pools supporting lush vegetation such as Pandanus (Storey et al 2001).  Permanent 
pools are very important culturally, and are known as ‘ living water’  (Storey et al 2001).  During 
the dry season, they form important refugia for aquatic species, as do the few billabongs that 
remain on the floodplain (Storey et al 2001).  For example, Telegraph Pool is a well known 
fishing spot and also refuge for the EPBC listed threatened species Freshwater Sawfish Pristis 
microdon.    
 
Flooding is essential to the health of the ecosystem.  Moll Gorge is considered by custodians to be 
a vital component of this as it contains a cheeky snake known as uggud which can be heard 
droning and moving around so the floods come (Toussaint et al 2001).  Floodplains downriver 
can reach several kilometers wide, replenishing waterholes and billabongs before the eventual 
discharge into King Sound.  Wetlands and swamps of the floodplain are numerous, yet apart from 
the well known Camballin wetlands few other individual or aggregate swamps are noted or 
named in the literature.  Local land managers and custodians have an intimate knowledge of 
location and condition of such wetlands not reported in the literature.  The TRIAP project will 
focus on water flows and water quality, as these were determined by local people to be priority 
issues (Bartolo 2006).  
 
Other wetland types found within the catchment include swamps, lakes and lagoons, which are 
often ephemeral.  Freshwater springs such as Udialla Springs and Honeymoon Springs are found 
throughout the lower Fitzroy catchment (Toussaint et al 2001).  The GIS data shows that although 
such springs, swamps and semi-permanent wetlands dot the landscape, only a fraction of these 
occur in current literature.   
 
The Directory of Important Wetlands lists three nationally important wetlands in the catchment 
(EA 2001): 

�  Lake Gladstone - largest permanent freshwater wetland in Central Kimberley bioregion 
providing refuge for vulnerable species, and of outstanding historical and cultural value; 

�  Camballin Floodplain (Le Lievre Swamp System) - extensive floodplain system of lakes 
and swamps of outstanding cultural significance within Nyikina and Mangala traditional 
lands, a significant bird refuge5 nominated to the Register of the National Estate, and 

                                                 
5 The RAOU surveys have shown that even in drier years the Camballin Floodplain Wetlands support more 
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which plays an important ecological and hydrological role in the natural functioning of 
the system, refuge containing endangered or vulnerable species;  

�  Geikie Gorge – permanent river section of outstanding historical and cultural 
significance. 

 
The Assessment of River Health found the catchment as a whole to be ‘significantly impaired’  
(Halse et al 2002) whereas the AusRivAS reported the system to be in ‘good ecological health’ .  
The AusRivAS methodology is based on family level data which allows for catchment level 
reporting, such as State of Environment reporting, and assessments may differ to those in which 
species level data was collected at specific sites.  Overall the aquatic invertebrate fauna is not 
well-studied, making a regional or sub-regional assessment difficult (Storey et al 2001).  The 
Margaret River, a major tributary of the Fitzroy is assessed as in a worse condition than the 
remainder of the catchment, with heavy grazing resulting in bare, eroded areas, and a wide 
riverbed flanked by sand deposits (WRC 1997; Graham 2002; Mooney & Vernes 2004). 
 
Land use is dominated by grazing (86.1%) and is also listed as one of the major threats currently 
impacting upon catchment health (DEH 2007; NLWR Audit 2002a).  In addition, changed 
hydrology as a result of the Camballin barrage and irrigation infrastructure has also imposed a 
heavy toll on the rivers, wetland and soil health as evidenced by the large scale and severe erosion 
that has occurred since both the irrigation and road infrastructure was put in place.  Some 
dramatic changes in the landscape are shown in Figures 6 and 7. The failed Camballin Irrigation 
Project resulted in lasting land degradation, erosion, altered species distribution and flood 
regimes, and negatively impacted on the traditional lands of the Nyigina people (Yu & Yu 1999, 
Storey et al 2001, Toussaint et al 2001).  Locally, there is heightened concern regarding existing 
and future water diversions and regulation which may worsen existing threats such as weeds, 
changed flows and pesticide run-off (Bartolo 2006).  The severity of this issue and the lack of 
attention paid to it by regulatory bodies, are both equally disturbing.  
 

                                                                                                                                                 
than 20,000 waterbirds (Jaensch & Vervest 1990).  Counts of over 38,000 waterbirds have been recorded.  
The sites is therefore of international importance as defined by the Ramsar Convention 
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Figure 6: Soil erosion in areas of previously flat country, near Jarlmadangah © Tanya Vernes 
 

 
 
Figure 7: Ongoing soil erosion near Jarlmadangah © Tanya Vernes 
 
Other threats include feral pigs (Graham 2002), unsustainable tourism (Environment Australia 
2001, Toussaint et al 2001; Storey et al. 2001), and localised mining (EK 2003).  Sustainability 
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of tourism is important to mitigate and reduce threats to wetlands in the area, given the 
concentration of tourism activities around unmanaged rivers, wetlands and the demand on water 
sources (Environment Australia 2001; Yu & Yu 1999).   
 
The Fitzroy River is recognised as a stronghold of the Purple-crowned Fairy Wren Malurus 
coronatus, listed as ‘ threatened’  under the WA Wildlife Conservation Act and restricted to 
understorey riverine vegetation.  Its occurrence partly reflects the health of the riparian zone, 
however its numbers on the Fitzroy River have declined dramatically this century, possibly due to 
ongoing degraded vegetation.  The buff-sided robin Poecilodryas superciliosa has suffered a 
similar decline.   
 
Dimond Gorge, known as Jijidju to the Bunuba and Gooniyandi hold significance not only for 
local custodians, but to the wider public who were successful in opposing the damming of the 
Fitzroy River proposed at this site.  Acacia gloeotricha a listed species on the ‘Declared Rare and 
Priority Flora List’  is also located in the vicinity of Dimond Gorge (Sutton 1998). 
 
The Fitzroy has four of the world’s most endangered fish, the Freshwater Sawfish, the Freshwater 
Whipray, the Dwarf Sawfish and the Northern River Shark.  Freshwater Sawfish Pristis microdon 
and Freshwater whipray Himantura chaophraya are listed on the international threatened species 
list by IUCN – the World Conservation Union (IUCN 2007).  The Freshwater Sawfish population 
in this river is the best known viable population worldwide (Morgan et al 2004), as it has been 
decimated by river regulation and gill net fisheries throughout the world.  The Ord River also 
supports substantial populations of sawfish and whiprays, as do other rivers in the Gulf of 
Carpentaria and the Daly River NT. 
 
The Living Water report presents the cultural significance of groundwater to the Karajarri people 
and other TOs (Yu 2000). As well as local Indigenous people, Aboriginal groups from as far 
away as South Australia travel through the area for law business (Yu & Yu 1999). For an in depth 
discussion on La Grange groundwater basin and stakeholders perceptions, please refer to Yu & 
Yu (1999).  
 
Storey et al (2001) notes that there has been limited collecting of stygofauna/cave fauna in the 
Fitzroy catchment to date.  In Gooniyandi country the Mimbi caves are found in limestone ranges 
containing many underground springs, and is a key spirit centre and cultural site (Toussaint et al 
2001).  In addition, local people also note that the free-flowing bores attract and provide habitat 
for feral animals such as pigs. 
 
The percentage of land under stock is the largest, and the percentage of land set aside for 
conservation the smallest than any Kimberley catchment analysed in the National Land and 
Water Resources audit (NLWR Audit 2002a; NLWR Audit 2002b).  Conservation reserves are a 
minimal 0.4%, spread between Geike Gorge (National Park and Conservation Park), King 
Leapold Ranges6 and Devonian Reef Conservation Park, Bell Gorge and Mornington (private 
conservation reserve). 
  
Within the Fitzroy catchment boundary are a number of culturally and socially important, yet 
little known wetlands near Derby.  These wetlands also provide seasonal habitat for a wide 
variety, and sometimes, high number of waterbirds and are formed by runoff from adjacent sand 
dunes, with the water lasting until July or August.  When full they teem with birdlife, with some 
species such as Australasian Grebe and Brolga noted breeding there.  One site is also a refuge for 

                                                 
6 This park extends into Lennard River Catchment also  
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a priority listed flora, Nymphoides beaglensis.  During this study we visited several of these 
wetlands with local informants and found that in addition to the important ecological values, they 
were important social and cultural sites accessed regularly due to their proximity to Derby. 
 
 

Lennard River (803) 
 
The Lennard River flows west towards Derby, from tributaries such as Barker River and 
McSherry Creek before becoming the Meda River, and crossing the floodplain together with the 
May River (Figure 8).   

 
Figure 8: Lennard River Catchment Map 

 
The Directory of Important Wetlands (EA 2001) describes the Lennard catchment as highly 
disturbed, while the Assessment of River Health finds it undisturbed (Halse et al 2002). These 
differing descriptions, together with sparse details, highlight the lack of information regarding the 
Lennard catchment as a whole.  Only two nationally important wetlands are listed in the 
Directory of Important Wetlands, which are also listed on the Register of the National Estate (EA 
2001): 

�  Windjana Gorge – permanent river of outstanding historical and cultural significance; 
�  Tunnel Creek – subterranean karst wetlands, refuge for vulnerable taxa and of 

outstanding historical and cultural significance.  
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Similar to the Fitzroy catchment there is a high level of pastoralism (81.4%) (NLWR Audit 
2002a) which is evident in some of the wetlands visited during this study, such as Big Springs, 
Yadada (butler Lake) and wetlands associated with the Meda and May rivers.   
 
During field surveys we spent one day exploring the mound spring communities on the eastern 
shore of King Sound north of Derby (Figure 10).  The most well known spring here is Big 
Springs – a complex system of freshwater seepages and peaty springs.  This is a listed TEC that 
supports rainforest dominated by Terminalia microcarpa, a species not otherwise known south of 
Walcott Inlet 90Km to the north-east, as well as figs, pandanus, glades of ferns, sedges and 
internal moats supporting the mangrove fern Acrostrichum speciosum.  There were several 
(although smaller) of these organic mound springs dotting the landscape as far as the eye could 
see into the heat haze of the mudflats, and one had been tapped (Figure 9).  A wide range of bird 
species were also noted, mostly woodland birds.  As requested by custodians, due to the cultural 
significance of the site we remained on the outer rim.  There was evidence of cattle grazing, 
pugging and trampling at some sites, however these were especially evident at the smaller and 
more easily accessible springs rather than at Big Springs.  A wide black soil plain of Oryza sp. 
surrounds these springs,  preventing access by cattle during the wet season or high tides.    
 
 

 
 

Figure 9: Gloria Walamundu showing the freshwater tap near one of the many mound springs 
north-east of Derby © Tanya Vernes   

 
Cattle grazing was also evident at wetlands surveyed to the east of Derby at Yadada.  Although 
the main lake is slightly salty and did not show much evidence of cattle trampling, the smaller 
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freshwater wetlands around it showed severe damage in some cases, as there was no restriction to 
these wetlands from cattle.   
 

 
 

Figure 10: Wetland adjacent to Yadada © Tanya Vernes 
 
Wollamore Claypan, is listed as a Wetland of Sub-regional Significance, and reported to be under 
threat from grazing (Graham 2002).  This was a site originally included in field surveys, however, 
its intense cultural and spiritual significance was revealed in consultation with local custodians 
and as the appropriate custodians could not accompany us at the time, we were unable to visit the 
area.  The cultural significance of this site overlaps strongly with reports of its biodiversity 
significance.   
 
Mineral extraction may also pose a significant risk to wetlands, given the rich mineral deposits 
and including tin, garnet, staurolite, granite, dolerite and diamonds7 (Environment Australia 
2001).  After consultation with local informants we included a range of wetland sites within the 
Blina Oil mining tenet about 80km east of Derby.  These wetlands only retained a small amount 
of water at this time of year (June), however, local informants described flooded grasslands and 
seasonal pools which supported a large number of waterbirds, such as bush-turkey, Brolga, ducks 

                                                 
7 The area between the Fitzroy and the Lennard houses the Ellendale Diamond mine, of the world-famous 
Kimberley Diamond Company. 
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and other waterbirds.  These wetlands are also a favoured hunting ground for local Aboriginal 
people. 
 
Water extraction may also threaten cave systems, for example the Napier Range Caves which 
contain an endemic invertebrate community of camaenid snails (DEH 2007).  There is concern 
that such systems could be exhausted if aquifers are mined for water extraction or regulation 
(Graham 2002). 
 
Only 6.9% of this catchment is protected through either the King Leopold Range Conservation 
Park: also listed on the Register of National Estate, and Mount Hart National Park (NLWR Audit 
2002b).  
 
 

Isdell River (804) 

 
The Isdell River runs northwest from tributaries such as Bell Creek, Brigham Creek and Sprigg 
River, to join the Charnley and Calder Rivers in Walcott Inlet (Figure 11).   
 

 
Figure 11: Isdell River Catchment Map 

 
The Walcott Inlet system has been classified under the Wild Rivers project as containing pristine 
(Mt Page Creek), near pristine (Jinunga River and Stewart River) and relatively natural tributaries 
of the Charnley and Calder Rivers.  It seems in contrast that the Assessment of River Health 
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describes the catchment as ‘significantly impaired’ , however the ‘B’  rating covers considerable 
variation in ecological condition and there is debate over more appropriate categories (Halse et al 
2002).   
 
The freshwater wetlands of Walcott Inlet acted as a case study for a two way approach to wetland 
assessment, by combining western scientific and Aboriginal cultural and social knowledge of the 
wetlands.  The Walcott Inlet System, including the Munja Lagoon and lower reaches of the Isdell 
and Charnley Rivers is classified as of sub-regional significance.  During the field survey our 
collaborative efforts revealed the different indicators of wetland health, and priorities for 
management of the wetlands and the broader area were discussed.  First hand accounts about how 
the area was used in early station times, and what sort of condition the country, including the 
wetlands were in, were heard from pastoralists and trackers.  Custodians also shared cultural 
stories relating to the health of the country and its management.  An excerpt from the field report 
shows the significance of this area to custodians: 
 

“ The most important wetlands for us are the ones that are near our wungurr places so we 
took them [WWF]  to the wetlands at Munja on the Walcott Inlet. We call this country 
Jilariba.  We went to Jilariba because we worry for this country. We worry about tourists 
that net the fish and rubbish the camping places. We worry for the animals, the rock art and 
our wunggurr places too. But most of all we worry that our grandchildren don’ t have the 
chance to learn the stories for Jilariba. When we die they have to stand up and speak for this 
country and protect it from kartiya.  We got to look after these places. The animals depend on 
us to look after them. They are our family, our countrymen. They live on the wetlands and we 
live on them.  We can’ t live without them.”   Paddy Neowarra, January 2006 

 
Perhaps the most valuable part of this field trip was the chance it gave custodians to visit country 
and check on its current condition.  It was evident from the first few days that the major threats to 
the wetland values are associated with unmanaged tourism activities, and custodians are now 
devising management strategies which focus on this issue.    
    
Roe River Swamp, Theda Soak and Walcott Inlet Rainforest Swamp are all classified as 
‘vulnerable’  TECs with similar threats of fire and grazing (Graham 2002).  The threats to Walcott 
Inlet rainforest swamp are unknown and referred to as ‘ likely cattle’  in the literature, however 
pastoralists and custodians confirmed that since the late 1980s there have been no cattle present in 
the area, possibly due to an outbreak of Tuberculosis.  Cattle are only encountered closer to Mt 
Elizabeth Station east of Bachsten Creek, but may be present on the other side of the inlet.  This 
shows the importance of including local custodians and land managers to assist with regional 
planning in the future, so a more accurate understanding of issues and management responses can 
be gained.   
 
About 36.4% of the catchment is under pastoral lease (NLWR Audit 2002b).  Threats to 
catchment health are considered to be feral animals, cattle and pigs (Kenneally & Edinger 1993; 
DEC 2007b; Graham 2002).  Weeds, changed fire regimes and unmanaged tourism are also 
threats currently impacting upon biological and cultural values of the wetlands. 
 
Little is known of stygofauna in this catchment, although one invertebrate community within a 
creek near Pago Mission is noted of significance (Graham 2002).  Only 7.3% of the catchment is 
within a protected area (NLWR Audit 2002b).   
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Prince Regent River (805) 
 
One of the major Kimberley catchments, the Prince Regent River System is 130km long and 
drains approximately 5000 square kilometers (Figure 12).  Rainfall is the highest in Western 
Australia, with almost the entire annual average of 1,300mm restricted to the wet season (Miles & 
Burbidge 1975).  The Prince Regent River cuts across the Prince Regent Plateau northwest 
towards St George Basin. Tributaries include Gundarara Creek and Womaramara Creek (Miles & 
Burbidge 1975).   
 

 
Figure 12: Prince Regent River Catchment Map 

 
The Prince Regent River is described as an outstanding conservation area, rich in flora and fauna, 
with historical associations and Aboriginal heritage sites (Miles & Burbidge 1975).  Special 
features found in the catchment include the Prince Regent Lineament, Wulunge Chasm and King 
Cascade.  Consequently, the Prince Regent River System is listed in the National Directory of 
Important Wetlands and the Register of the National Estate (EA 2001), and designated a pristine 
wild river along with Doubtful River and Mt King Creek, and the near pristine Gibson Creek and 
Glenelg River (Halse et al 2002).  The Prince Regent Nature Reserve is a UNESCO8 ‘Man and 
Biosphere Reserve’  covering 67.3% of the basin (UNESCO 2007).  This area is underlain by two 
Native Titles (determined) - Dambimangari and Wanjina-Wunggurr-Willinggin.  A number of 
listed Aboriginal heritage sites also overlap with key biodiversity values along rivers and creeks.   
                                                 
8 United Nations Educational, Scientific and Cultural Organisation 
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Grazing is minimal in this catchment compared to others (7.6%) and the majority of land tenure is 
ALT and Nature Reserve (NLWR Audit 2002b).  Threatening processes are yet to be 
documented, but are likely to include changed fire regimes, weeds, feral cattle, cats, and stock 
(NLWR Audit 2002a).  The rainforest swamps on the Roe River are classified as ‘vulnerable’  
(Graham 2002).  
 
No field surveys were undertaken in this catchment. 
 
 

King Edward River (806) 

 
The King Edward River Catchment (Figure 13) includes the Mitchell and Lawley Rivers and the 
Mitchell Plateau (Wilson 1994).  Ngauwudu, or Mitchell Plateau area, is described by DEC as 
one of the most scenic and biologically important areas in WA (DEC 2007a).  The Mitchell River 
flows north over the plateau draining into Walmsley Bay and Admiralty Gulf. Further east, two 
creeks and the Lawley River drain into the bay towards Port Warrender through broad mangrove 
swamps.  
 

 
Figure 13: King Edward River Catchment Map 

 
Catchment land use includes Traditional Indigenous use for grazing, Aboriginal reserves (ALT), 
UCL and Crown reserves and conservation.  The sharp escarpment found at the edge of the 
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Mitchell Plateau, together with deeply incised gorges, and dramatic waterfalls are attractive to 
tourists, in particular at Punamii-Unpuu (Mitchell Falls) and Aunauyu (Surveyor’s Pool) (DEH 
2007). 
  
Since European colonisation, many of the Indigenous population were moved out to missions and 
reserves.  Negotiations between TO’s and Mitchell Plateau Bauxite Joint Ventures in 1993 
allowed three areas of land to be returned to the Aboriginal community. The Wunambal-
Gaambera people have now re-established the settlement of Kandiwal (within Ungolan around 
the upper parts of Camp Creek), and resumed their custodial responsibilities to the area.  The 
Traditional Owners of the whole Mitchell Plateau (Ngauwudu) area include the Worrora, 
Wunambal-Gaambera and Ngarinyin. Together, they have written a management plan for the 
area: The Land of Wandjina and Wunggurr - Ngauwudu (Mitchell Plateau) Management Plan 
and concentrates on sustainable savanna management with particular reference to visitor impacts 
and the protection of sacred sites (Wunambal-Gaambera Aboriginal Corporation 2000).  The area 
includes many sacred sites such as deep pools where Wunggurr, or creator snakes now reside.  
The area of Punamii-Unpuu (Mitchell Falls) is sacred to the Wunambal people and strict codes 
govern behaviour at all these sites.  A North Kimberley Traditional Owners ethnobiology and 
land-sea management project was initiated by the TO’s as a consequence of perceived tourist 
pressure upon sacred sites, such as Punamii-Unpuu.  Aboriginal ecological knowledge of the area 
was recorded, and applied to the management of the area (a summary of the project report is 
presented on the CRC Tropical Savannas website <http://savanna.ntu.edu.au> ).  
 
The Assessment of River Health found the King Edward River catchment ‘undisturbed’  (Halse et 
al 2002).  There are numerous mound springs and swamp forest such as Airfield Swamp and 
Surveyors Pool, and significant yet small patches of rainforest.  The rainforest found on Cape 
Bougainville is the largest single patch of rainforest found in the Kimberley, and does not 
currently contain any hoofed feral mammals.  A very different habitat at Glauerts Lagoon is 
known to support significant numbers of species including migratory taxa (Western Australian 
Museum 1981; Graham 2002).  The Mitchell River System is listed in the DIWA, due to its 
significance as a refuge, its importance in maintaining ecological and hydrological cycles, and its 
outstanding cultural significance (EA 2001).  The Mitchell and Lawley River Systems are listed 
in the Register of the National Estate, the Scott and Hunter Rivers are classified as pristine Wild 
Rivers, and Wade Creek as near pristine.   
 
In addition to rapid increases in tourism, threats to the catchment include feral cattle, goats and 
pigs (Graham 2002; Forbes et al 1988) and future extraction of bauxite (KDC 2001).  The 
endemic plant Auranticarpa resinosa from the Hunter River area may already be extinct (Graham 
2002).   
 
Protected areas9 account for 25.2% of the basin comprising The Mitchell River (Ngauwudu) 
National Park, Lawley River National Park, Laterite Conservation Park and Camp Creek 
Conservation Park (NLWR Audit 2002a; NLWR Audit 2002b).   
 
No field surveys were undertaken in this catchment. 

                                                 
9 These National Parks are currently being contested, as it is considered that the previous Court government 
did not follow due process under Native Title legislative requirements, i.e. creation of new parks over claim 
areas as ‘ future acts’ . 
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Drysdale River (807) 

  
The broad Drysdale River runs across wooded uplands between rugged cliffs and sandstone hills, 
through gorges and over major waterfalls at Morgan Falls and Solea Falls (Figure 14).  The 
varied topography supports a diversity of habitats and species (DEC 2007a; DEH 2007).  In fact, 
around 600 plant species, including tree orchids, endemic ferns, aquatic and swamp species occur 
within the catchment area (DEC 2007a).   

 
Figure 14: Drysdale River Catchment Map 

 
Aboriginal reserves, UCL and conservation reserves are the predominant land use with almost 
half the area under reserve (44.3%) and around 39.3% under grazing (NLWR Audit 2002a, 
NLWR Audit 2002b).  The Drysdale River National Park has an area of 448,264 ha, including 
pools, creeks, cliffs, gorges and woodlands in addition to the river itself (DEC 2007a). 
 
The Drysdale River is the only wetland listed in the National Directory of Important Wetlands.  
The Drysdale National Park is on the Register of the National Estate and sits within Balanggarra 
and Wandjina-Wunggurr-Willinggin Native Title determinations.  About 30 aquatic and swamp 
plant species such as bladderwort and trigger plants are found in the permanent pools of the 
Drysdale and Carson Rivers (DEC 2007a).  To date, 129 species of bird and abundant frogs and 
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reptiles including undescribed species and endemics have been recorded, together with a diverse 
fish assemblage of 25 species. (Kabay & Burbidge 1977).  
 
The Assessment of River Health found the catchment, which includes the pristine Cape Whiskey 
Creek, and near pristine Thurburn and Londonderry Creeks (Halse et al 2002).  The Berkley 
River and King Gorge River found within the Balanggarra Native Title determination, are also 
listed as ‘Wild Rivers’ .   
 
Changed fire regimes and grazing pressure are also thought to be impacting on the biodiversity of 
this catchment (Graham 2002).  One of the major threats to catchment health is mining; two 
diamond mines are currently operating (Cooper & Flint 2005).  Tourists regularly visit the 
Berkeley River, King George River and King George Falls.   
 
No field surveys were undertaken in this catchment. 
 
 

Pentecost River (808) 

 
The Pentecost, Chamberlain, Durack, Salmond and Forrest Rivers flow towards the Cambridge 
Gulf near Wyndham (Figure 15).  Described as ‘undisturbed’  by the Assessment of River Health 
(Halse et al 2002), the catchment contains ‘Wild Rivers’  listed as pristine: Helby, Lyne and 
Thompson Rivers, and near pristine: Walmar/Canal Creek, Bulla Nulla Creek and Salmond 
River.  Rivers and creeks such as the Durack and Bindola / Palmer Creek are also locally 
important though not well studied in the scientific literature.  The catchments are within the 
Native Title determinations of Balanggarra and Wanjina-Wunggurr-Willinggin. 



 

WWF-Australia 36 

 
Figure 15: Pentecost River Catchment Map 

 
Livestock grazing is the predominant land use (58.4%) and 15.8% in protected areas (NLWR 
Audit 2002b).  Catchment riparian vegetation is in good condition, but status is declining as a 
consequence of changed fire regimes, grazing, feral herbivores, changed hydrology and exotic 
weeds.  A donkey control program has been undertaken by the Department of Agriculture 
(Graham 2002).   
 
There is very little data available regarding the Pentecost catchment.  There are no listed DIWA 
wetlands (EA 2001) although threatened species such as the Gouldian Finch (Erythrura gouldiea) 
are recorded in this catchment and may rely on the health of small wetlands.  A couple of recent 
community based projects are developing capacity and knowledge about the status and 
distribution and threats to Kimberley biodiversity10, and although not specific to wetlands will 
include important information for management.  
 
Kachana Station at the foot of the Durack Ranges south-west of Kununurra provides an 
alternative response to a widespread issue across the Kimberley catchments of increased runoff 
and sedimentation due to soil erosion.  Intensively controlled grazing is used to maintain 
                                                 
10 For example, TSN and KLC project to employ a Senior Wildlife Coordinator, focus to include status of 
and biodiversity impacts on species such as goannas, quolls and Gouldian finches, and the TSN/KLC/ILC 
Nyaliga Aboriginal Community Gouldian Finch project.     
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vegetation cover, redevelop a soil profile and stabilise riparian zones which is expected to have a 
significant effect on aquatic refuges such as permanent pools and rainforest pockets (Storey, in 
press).   
 
Field surveys were planned to be undertaken in this catchment to broaden the understanding of 
wetland values and threats to specific wetlands, such as those near Nulla Nulla community and 
river reaches of the Durack River.  However, due to competing priorities DOW did not undertake 
these surveys during this project timeframe.  They now plan to undertake them separately and 
contribute information to the State Wetlands database. 
 
 

Ord River (809) 

 
The Ord is second only to the Fitzroy in size, it is 650km long and the catchment covers 
57,000km2 (Figure 16).  It rises in the uplands around Halls Creek and runs across low-lying 
plains into the Cambridge Gulf (DEH 2003;).  The average annual rainfall is between 500 and 
800 mm, although there is high inter-annual variation.  The Ord lies within the traditional lands of 
the Muriuwung and Gajerrong language groups.  The major Kimberley towns of Kununurra and 
Wyndham are within the catchment.   

 
Figure 16: Ord River Catchment Map 
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The catchment has undergone extensive changes due to agriculture, pastoral, mining and 
development activities.  Although the majority of land use is currently livestock grazing (70.1%) 
and mining, irrigated agriculture occupies a small area but has a large ecological footprint in 
terms of water demand and use, and associated impacts on rivers and groundwater.  Similarly, 
although the Argyle Diamond Mine in an intensive operation on one site, its impacts are 
catchment wide, as the hydroelectricity (and therefore the water flows) is determined by power 
needs of the mine11.  Protected areas cover 8.5%.  The Assessment of River Health found the 
catchment ‘severely impaired’  (Halse et al 2002).  Down river towards the estuary, fringing 
vegetation of riparian zones is declining, threatened by changing fire regimes, grazing, feral 
herbivores, changed hydrology and exotic weeds (Graham 2002).   
 
Changed hydrology as a result of the damming of Lakes Kununurra (in 1963) and Argyle (in 
1972) to create the Ord River Irrigation Area (ORIA) and provide hydro-electricity, has resulted 
in a number of significant impacts on the biodiversity of the rivers and wetlands (Rangelands 
NRM Co-ordinating Group 2004b) .  Some of these threats include changed flows, reduced 
diversity, changed hydro-geomorphology, pesticide and chemical pollution and increased 
weedines (for a summary see Vernes 2005).  The entire river system is now in a state of 
ecological re-adjustment, with end impacts unknown as a dearth of baseline data prior to 
damming makes assessment of threats difficult (Watkins et al 1997).  Although the Ord River has 
been impacted by development, it is also recognised as an important refuge for waterbirds and 
there are two areas listed as nationally important wetlands Lake Kununurra and Lake Argyle, and 
Parry Floodplain (Ord River Floodplain) (See Figure 17).  These wetlands are also classified as 
Ramsar sites (EA 2001).  One of the major threats to catchment health is further reduced flows 
and changed hydrology due to the Ord Irrigation Scheme Stage II.  The Miriuwung-Gadjerrong 
consent determination in 2006 and the Ord Final Agreement provides for greater control over 
management of these areas, including important wetlands such as Ningbing.  A local community 
group, Ord Land & Water, are also working to address these environmental issues. 
 
 

 
 
                          Figure 17: Ord River Dam © Tanya Vernes 

                                                 
11 The hydroelectricity scheme is governed by a State Agreement Act. 
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Within the fertile plains of the Ord River valley, existing agricultural tenure provides a barrier to 
the establishment of protected areas. Reserve areas tend to be relegated to unproductive habitats, 
as demonstrated by the 0% of the Central Kimberley 2 IBRA province that is protected. Riparian 
vegetation in particular is affected by grazing and trampling, while areas that are more distant 
from water sources will be under less pressure (Kimberly Pastoral Industry Inquiry 1985).   
 
A number of freshwater springs and sites occurring on the Ord floodplain and estuary attract 
domestic and feral cattle, resulting in a high degree of disturbance.  Combined pressures of 
excessive siltation, grazing, feral herbivores and changed hydrology have degraded ephemeral 
creek lines, and continue to decline, with gully erosion very difficult to halt (WRC 1997).  Farther 
down river towards the estuary, fringing vegetation of riparian zones is in good condition, but 
also declining, threatened by changing fire regimes, grazing, feral herbivores, changed hydrology 
and exotic weeds (Graham 2002; WRC 1997). 
 
Introductions of exotic plants or feral animals (cats, pigs, cattle etc), unmanaged visitor impacts, 
changed water quality (sedimentation, pesticide, herbicide runoff, increased nutrient flushes) and 
changed fire regimes are all likely to impact on the floodplain negatively as pressure increases. 
 
Erosion and siltation within the Ord have been an increasing problem ever since pastoralism 
began in the area.  Despite measures to address this over the past decades, erosion and siltation 
remain significant threats to the river system, and are now exacerbated by the changed hydrology. 
Changed fire regimes over the past century have led to a higher frequency of extensive hot late 
dry season fires, threatening habitats such as the wild rice Oryza australiensis grasslands found 
on the alluvial flats of the Ord, vine thickets, and rainforest patches (Graham 2002).  The 
rainforest springs around the False Mouths of the Ord are also threatened by grazing and changed 
fire regimes.   
 
Limited studies of stygofauna or aquatic invertebrates have been carried out (Storey 2002; WRC 
2003), although there is reported to be an endemic isopod at Zebedee springs on El Questro 
Station (Graham 2002), and the Ningbing Ranges are noted for their speciation of land snails.  
Graham (2002) classifies the vine thickets found on Ningbing Limestone as a community at risk, 
threatened by changing fire regimes.  There is little information on wetlands and springs outside 
the immediate vicinity of the Ord River, such as Bungle-Bungle Range and Osmand Ranges. 
 
Given the Ord River has been studied more in comparison to other catchments12, no field work 
was undertaken in this catchment. 
 
 

Keep River (NT) 
 
The Keep River Catchment overlies the WA and the Northern Territory borders, with Eight Mile 
Creek and Moogarooga Creek rising within the WA section, while the main river and estuary are 
in the NT (Figure 18).  During the wet season headwaters pour onto Weaber Plain in WA, 
inundating it and creating a sheet of flowing water.  Floodwaters originating in the Pincombe and 
Cave Spring Ranges to the south of the Weaber Plain are usually lost through evaporation and 
infiltration.  The dominant land use of the catchment is grazing (Graham 2002).   

                                                 
12 However, it is not considered to be well studied given there are no baseline data prior to the damming of 
the Ord River, and basically no data prior to 2000. 
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This catchment is also within the traditional lands of the Muriuwung and Gajerrong language 
groups.  There are a number of Aboriginal communities in WA and just to the East of the NT 
border.   
 
The catchment features a series of significant mound springs and seepage areas supporting 
rainforest and paperbark forest of the Victoria Bonaparte coastal lands, such as Point Springs 
(Graham 2002).  There are a number of important, yet little known or studied freshwater mound 
springs on nearby Carlton Hill Station.  Field surveys were only undertaken here given their 
cultural significance to TOs and the suspected significance for biodiversity values. Cattle 
trampling was one of the major threats to these wetlands although there were also some 
significant weed species at some sites such as Noogoora Burr.  
 

 
                  Figure 18: Keep River Catchment Map 

 
 
The Assessment of River Health found the Keep River ‘severely impaired’  (Halse et al 2002).  
One of the major threats to catchment health are the impacts arising from the extended Ord 
Irrigation Scheme Stage II (see Ord Catchment).  Mistakes made in Stage I, such as increased 
weeds, rising groundwater, chemical pollution etc could be repeated in Stage II if adequate 
protection mechanisms are not put in place.   
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There is little data available regarding the sections of the Keep River catchment within WA, most 
work being undertaken more recently.  A report prepared by Storey (2002) details fish, aquatic 
invertebrates intensively sampled on both the WA and NT areas, and hydrological data, data on 
groundwater and salinities for the Keep River. 
 
 
The Great Sandy Desert / McLarty Basin (025) 
 
The McLarty Basin in the northern part of the Great Sandy Desert is included in this review, as it 
contains some important wetlands such as Mandora Marsh and Dragon Tree Soak.  This area has 
a tropical arid climate, influenced by monsoonal activity in the summer with a mean annual 
average of 400mm to less than 200mm.  The catchment area has fewer communities than other 
catchments (Figure 19).  The other major land use is UCL and Crown reserves (Graham 2002).   

 
Figure 19: The Great Sandy Desert/McLarty Basin Catchment Map 

 
 
The Assessment of River Health found the area ‘significantly impaired’  (Halse et al 2002).  This 
arid environment maintains a number of freshwater soaks and springs, of intense spiritual 
significance to custodians and of high biodiversity relevance.  Both Dragon Tree Soak and 
Madora Marsh organic mound springs are classified as Threatened Ecological Communities.  
Both areas are also listed as nationally important wetlands and are also listed on the Register of 
the National Estate for their outstanding cultural significance (EA 2001).  Mandora Marsh 
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includes the mangrove lined Salt Creek – the most inland distribution of mangroves in WA.  
These springs are threatened by feral animal pressures, for example, cattle at Dragon Tree Soak. 
Yu (2000) records extensive knowledge of wetlands held by local custodians.  The harsh, arid 
environment requires intimate knowledge of the location of the permanent and seasonal water, 
and when different resources are available.  The ‘Living water’  refers to permanent, or everlasting 
‘kunangkul’  water sources that act as a refuge during the hot, dry season. They include springs 
pajalpi, such as those at Malupirti, as well as sources that require digging to be reached, such as 
the jila at Jinjarlkurriny.  The Aboriginal perspective is that all these water sources are connected 
through the underlying groundwater (kurtany), or ‘mother’ , and it is the obligation of the people 
to maintain the water level (Yu 2000).  Yu (2000) states that all individual water sources and 
wetlands listed within her report could be classified as Aboriginal heritage sites, as they have 
been used for generations and have abundant surrounding archaeological evidence and artifacts. 
Every source is a culturally significant, individually named site, many with stories attached, 
although these may be secret. 

Other areas of significance to custodians which also cross-over with biodiversity values are the 
rock pools around Kaningarra (Breaden Hills), also listed as a nationally important wetland, 
located within the Southesk Tablelands (Graham 2002; Morton et al 1995).  Figure 20 shows one 
of these rockpools during a visit by Ngurrura Traditional Owners.  These wetlands are included in 
the proposed Warlu Jilajaajumu Ngapa - Fire and Water IPA of the Great Sandy Desert 
developed by Ngurrura custodians, who wish to restore and protect the biodiversity of the 
northern GSD through their direction (KLC 2005).  The IPA Management Plan lists unmanaged 
and unsustainable tourism (rubbish, uncontrolled access to significant sites, including rockpools) 
as the greatest threats to the Kaningarra wetlands, and feral animals (especially camel and cat) are 
listed as problems to the whole area (KLC 2005).   IPA field trips have noted a decline in native 
animals, especially mammals from predation and competition by feral species.  Changes in 
burning patterns since the departure of custodians to nearby towns and communities and barriers 
to the transfer of traditional knowledge to younger generations are also considered major threats 
to biodiversity (KLC 2005).    
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Figure 20: Wajanturumanu (Breaden pool) © Daniel Vachon 
 
There are a number of threats to catchment health including potential ground water extraction for 
irrigated agriculture at La Grange (Watkins et al 1997, Yu 1999; Graham 2002), cattle, feral 
herbivores, camels, exotic plant species (Storey et al. 1999; Environment Australia 2001; Graham 
2002), feral cats and foxes impacting on community structure such as native species (Burbidge & 
Pearson 1989), fire regimes (Graham 1999) and oil and mineral exploration (Burbidge & 
McKenzie 1983; Environment Australia 2001).  
 
Field surveys were unable to be undertaken in this catchment due to time and resource 
constraints. 
 
 

Mackay Basin (026) 

 
The Mackay Basin occupies the northern part of the Tanami Desert, straddling the WA and NT 
border (Figure 21).  The only major river is the Sturt Creek which leads into Paruku (Lake 
Gregory), which is a massive inland freshwater system of enormous spiritual, cultural and 
biodiversity significance.  Other ephemeral watercourses include the Lander and Hanson Rivers, 
Wolfe Creek and Winnecke Creek (NRETA 2007; Graham 2002). 
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Figure 21: Mackay Basin Catchment Map 

 
The Paruku wetland complex also sits within the Paruku Indigenous Protected Area (IPA), in the 
traditional lands of the Tjurabalan people who won their Native Title determination in 2001 (See 
Figure 22). The signficance of this wetland as a refuge for waterbirds is well known in scientific 
and ornithological fields (Halse et al 1998; Bowler 1990; Bowler et al 2001).  The wetlands also 
form part of the cultural significance of the area (KLC 2001), and more recently the 
ethnoecological surveys undertaken in the area highligh the interaction between cultural and 
ecological values13.  Beyond the immediate wetland, there are also hundreds of permanent and 
semi-permanent soaks, wetlands and rockpools, well known to the Walmajarri custodians.  
Further to the south lie wetlands such as Lake Wilson and the permanent soaks in the Gardner 
Range, less frequented but just as important to the Walmajarri, Jaru, Ngardi and Kukatja 
custodians.  Paruku wetlands are also listed as a nationally important wetland (EA 2001) and 
Lake Wilson is listed as a TEC, classified as ‘vulnerable’  due to livestock and feral degradation 
(Graham 2001).   
 
 

                                                 
13 Paruku IPA/WWF/KLC/KLRC/NRETA Plants and animals study, research reports (internal documents) 
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                 Figure 22: Paruku Lake, Paruku Wetlands © Tanya Vernes 
 
 
The Mackay Basin was not assessed during the Assessment of River Health (Halse et al 2002).  
However, major threats to catchment health have been listed as feral species including, horses, 
donkeys, camels, cattle, goats, rabbits, foxes, dogs and cats (NLWR Audit 2002a; NLWR Audit 
2002b).  Fire regimes have changed substantially over the past century (Graham 2002; NRETA 
2007), also posing as a possible threat to the area’s health.   
 
There is less documented data about this region than from any other in the Kimberley (Graham 
2002).  The WA portion of Tanami has received less research than the NT portion, and very little 
vegetation mapping has taken place (NRETA 2007).    
 
Field surveys centered around Paruku wetlands and recorded cultural information for these sites, 
threats and potential management strategies.  Water quality measurements were recorded by 
CALM, however, they were not made available for this report but should be uploaded to the WA 
Wetlands Database <www.naturebase.net/content/view/981/987>.   
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Section 3: Future directions 
 
Information drawn together from desktop, field research and community consultation in Section 
2, provides a basis for asset identification and the establishment of resource condition targets 
under the Kimberley sub-regional NRM Plan.  Acknowledging the scale of effort required to 
undertake a comprehensive assessment, this report provides a baseline to which future investment 
can contribute further.  This report also highlights some significant issues across the Kimberley 
and identifies areas for future investment.  Some specific recommendations for future 
management actions, research and monitoring are also given.   
 
It must be emphasised that, given the resources, this project includes a relatively small amount of 
field surveys, and that those surveys focused on engaging local people for two way information 
sharing and problem solving.  Data collection through the DOW survey methodology was an 
additional benefit.  The focus on engagement also stemmed from recognition that this is what is 
often lacking in scientific or government agency processes where timelines are tight and capacity 
to engage appropriately is often lacking.  This project therefore provides an example of a process 
to increase information for planning, whilst simultaneously supporting local involvement and 
assistance in wetland management.     
 
Given the broad scale GIS data available for the Kimberley, it was also not possible with project 
funds or capacity to run complex analyses.  Rather, GIS information was collated and developed 
into a database so that a number of possible scenarios could be generated depending on the 
wetland or issue of interest (eg, DIWA wetlands overlapping with heritage sites and high 
biodiversity, or moundsprings overlapping with high threats).  A range of maps have been 
produced for each catchment and these are available to the KNRM group and other stakeholders. 
 
 

3.1 Overall value of wetlands in the Kimberley 
 
Although there is information recorded on a number of significant wetlands across the Kimberley 
maintaining high biodiversity, these are few and/or concentrated in certain catchments that are 
either more easily accessible or was the location of a single major survey, for example, the series 
of biological surveys undertaken by the then WA Wildlife Research Centre in the late 70s early 
80s.  Where they are recorded in written reports they are often incomplete assessments or based 
on limited data without ongoing monitoring.  However, local people retain intimate knowledge of 
location and attributes of wetlands in the Kimberley, and although this is also not complete, it 
provides just as valid and significant information which should not be overlooked.  This study 
recorded Aboriginal traditional knowledge, connection to country, Aboriginal heritage sites and 
uses of wetlands.  However, whilst the values and uses are discussed, specific sites, locations, 
stories and names are only mentioned where custodians permit.  It was not the focus of this study 
to undertake extensive ethnographic or anthropological studies of wetlands, rather our field 
surveys and consultation highlighted the different and equally valid information held by 
custodians and local managers, complementing written or scientific information.  Social values of 
wetlands are well documented on a general scale, and usually relate to economic values (e.g. 
pastoralism, tourism, mining) and recreation such as fishing or bushwalking.   
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The overlap of ecological and cultural values of wetlands is evident through a wider study of 
literature14 and also in discussions with local custodians, making it difficult to separate these from 
each other, especially in relation to traditional management15.   
 
Wetlands in the Kimberley sustain plant and animal species, including significant numbers of 
birdlife, breeding habitat and endemic aquatic invertebrates and fauna.  Although the larger 
wetlands such as Paruku or Camballin Floodplain are better known for supporting a large number 
of species and breeding colonies, the collective importance of smaller individual wetlands 
scattered across the Kimberley must not be overlooked.  Duguid et al (2005) suggest that across 
the border in the NT many species with widespread and relatively sparse populations rely on 
small and scattered wetlands for their existence.  Thus, individual, small or isolated wetlands may 
be important components of aggregations across large distances and should not be overlooked in 
their importance to sustaining regional biodiversity. 
 
 

3.2 Overall condition and threats to wetlands in the 
Kimberley 
 
Although significant hydrological change is limited to the Ord and Fitzroy catchments, broad 
scale and pervasive threats such as grazing pressures, feral animal impacts and changed fire 
regimes, resulting in declining ecosystem health or fragmentation, are common across the 
Kimberley catchments.  Wetlands are being impacted upon by these broadscale and pervasive 
threats, often simultaneously.  The most serious cause of river degradation in the Kimberley is 
considered to be increased runoff leading to soil erosion and sedimentation of rivers as a result of 
the removal of natural vegetation along rivers and across the general catchment (WRC 1997).  
Intensive grazing is the major contributor to this, often exposing the fragile soils to intense 
rainfall resulting in widespread and severe fully or sheet erosion, further exacerbated by stock 
trampling around pools and river banks (WRC 1997).  
 
Grazing is a major threat to wetlands in the Kimberley, as identified in the NLWR Audit (2002b) 
along with grazing pressure, altered fire regimes, feral animals and weeds.  Changed hydrology 
and unsustainable tourism are also noted in some areas (NLWR Audit 2002a).  Historically, the 
more productive and accessible lowlands have been susceptible, but more remote areas are being 
affected as a consequence of improved infrastructure, management changes and the spread of 
exotic species (Woinarski 2002).   
 
Damage is often concentrated in wetlands and riparian habitats as a consequence of provision of 
water to stock, feral animals, industry, and recreation. The corridor-nature of riparian vegetation 
and dispersal by water renders wetlands susceptible to weed invasion, exacerbated by 
hydrological alterations of flow regimes and bank stability (WRC 2003). Degradation of riparian 
habitats has been implicated in declines of the threatened purple-crowned fairy-wren, Malurus 
coronatus and white-browed robin, Poecilodryas superciliosa (Smith & Johnstone 1977).  An 
additional threat to river systems is the introduction of aquarium species such as Tilapia sp., 
often sold in local pet shops (Bartolo 2006).   

                                                 
14 Such as in Native Title Claim information, Indigenous knowledge studies, cultural stories etc  
15 Traditional management may prove to maintain biodiversity for wetlands and other habitats in a similar 
way that traditional fire management regimes have been shown to do, however this has not been 
investigated.   
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Rainforest is vulnerable to the effects of grazing by feral animals and to fire, due to their 
fragmented distribution and complex communities (McKenzie et al 1991). Throughout the south-
western part of the Kimberley, seven out of 28 native mammal species have become locally 
extinct (McKenzie 1981).   
 
Mound springs are discrete and often isolated wetlands that are impacted heavily by stock and 
feral animals.  In addition, there are a number of free flowing bores across the Kimberley which 
may be depleting local groundwater reserves and provide a haven for feral animals.  These 
require immediate capping. 
 
Although, as noted above, there is a paucity of information regarding wetlands in the Kimberley, 
broadscale threats are well identified and management actions for individual sites can be 
developed with this information in mind.  Where threats are identified to be severe and requiring 
immediate attention, such as the soil erosion and riverbank erosion in the lower Fitzroy (near 
Jarlmadangah), further work is required to determine an appropriate management response and 
responsibilities.  Additional work is also required to assess the level of long term impacts on 
wetlands, including the cumulative impacts of grazing, feral animals, weeds and changed fire 
regimes.   

“ Increasing attention is being paid to the development of a national system of freshwater aquatic 
reserves to ensure that those river and wetland ecosystems that are still largely undisturbed can be 
protected into the future. Many of these �near-pristine� rivers are in northern tropical Australia, 
and there is growing pressure for their agricultural and industrial exploitation.”  SOE 2006 

Storey (in press) notes that the threats affecting rivers and wetlands in the Kimberley would be 
considered unacceptable if they occurred in the southwest of the state, and restorative catchment 
management would be applied. 
 
 

3.4 Establishing a framework for wetlands in the Kimberley: 
recommendations for the future 
 
This project has collated the major literature and GIS information layers, with on-ground 
information to highlight certain assets and issues, as a solid foundation for future planning and 
management.  Collated data shows there is sufficient information shared by scientists, locals and 
custodians to understand the wide range of values and the generic threats to wetlands across the 
Kimberley, even if individual site information is lacking.  Although increasing our knowledge 
base of specific wetlands is useful and will continue to be a focus for government agencies under 
existing statutory responsibilities, the immediate focus of the KNRM Group (and therefore 
RNRMCG) should be on supporting collaborative processes between scientists and local people, 
to empower local people to care for and manage their wetlands.  This approach, as shown through 
this project, will have simultaneous advantages: 
 

·  Increase recognition for locally held information on wetlands, including Aboriginal 
traditional knowledge; 

·  Support existing community structures and aspirations, for example, Ngurrura TOs in the  
Warlu Jilajaa Jumu IPA, Winun Ngari custodians at Munja, local pastoral properties 
seeking to protect wetlands from stock such as Roebuck Plains or Carlont Hill, etc; 
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·  Empower local people to participate in wetland management, into the long term; 
·  Build capacity across government, researchers and other institutions to engage 

appropriately with local people; 
·  Provide training and employment opportunities for local people in NRM;    
·  Increase site specific information; 

 
Although definitive priorities could not be determined from limited information, from the data 
that was collated it seemed that most catchments lack general baseline surveys, and collaborative 
catchment-wide projects could be useful to improve baseline knowledge.  Other catchments such 
as the Ord and Fitzroy have, by comparison, received greater attention.  However, in these 
catchments more focus outside of immediate large scale development projects/potential projects, 
could be useful.  For example, sub-catchment level inventory for wetlands occurring outside of 
the Ord sub-catchment.  Although the Fitzroy River has had some good cross-cultural studies 
undertaken, there is still some gaps regarding connectivity of floodplain wetlands, swamps and 
groundwater dependent systems.  Overall, information on cave habitat and ecology is not well 
known and could be improved.   
 
Priority areas to address immediate and/or severe threats: 
 

·  Fitzroy River – lower Fitzroy catchment where there is damage to wetland, rivers and 
riparian areas due to changed hydrology.  These are immediate and severe threats from 
erosion requiring collaborative restoration works;  

·  Isdell river – management of Munja wetlands by custodians, including trespassing and 
inappropriate tourism activities, with support by relevant agencies; 

·  Mound spring wetlands – grazing/feral threats to be addressed, Kimberley wide; 
·  Capping free flowing bores – responsibility by DOW to undertake to cap all free flowing 

bores. 
 
The accompanying field report lists a number of recommendations for management at specific 
sites visited during this project.    
 
Given the paucity of published information on wetlands in the Kimberley, it is not possible 
through this study to determine a definitive list of priority sites, as was hoped at the outset of this 
project.  This project instead has operated as a pilot and there is value in its continuation in a 
second round.  There is a need for ongoing monitoring, requiring commitment from state and 
commonwealth agencies for ongoing funding and resources.  Continuation of established 
monitoring can build a more detailed picture of wetlands across the Kimberley.  This should be 
based on a collaborative wetland inventory and monitoring program established between KRNM 
and relevant departments and local land managers and custodians, on a catchment by catchment 
approach.  Workplan and budget commitments from agencies are required for this to be 
successful.    
 
Under this recommendation the following components should be considered:  
 

·  Analysis of overlapping geological, vegetation and hydrological GIS layers to investigate 
any potential trends in biodiversity.  

·  More detailed collation of published reports and local knowledge – although the major 
sources have been included in this study (expanded in the forthcoming literature review 
of wetlands), it should not be assumed that all available information has been included 
here.  Other potentially useful information is held in unpublished reports located in 
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Aboriginal organisations such as the KLC, KALACC, KLRC along with published 
reports focusing on social and cultural use/values such as university theses.    

·  Future wetland inventories of smaller areas could also undertake detailed mapping of 
important wetlands using aerial photography, satellite image interpretation and local 
input and on-ground assessment.  Finer scale mapping may be useful to improve 
knowledge on the general ecological function, hydrological regimes and inundation 
patterns of wetlands; 

·  A notable omission in WA is the lack of a statewide or national wetland typology, 
making it difficult to classify wetlands and apply general management responses.  In 
addition, uses and values of wetlands, ranking of threats etc could be undertaken as part 
of a catchment by catchment inventory and monitoring program as discussed above.  
ERISS are developing a classification for northern rivers which we included in the 
Fitzroy catchment, however, this does not extend to other wetlands, only rivers.   

 
 

3.5 Recommendations 
 
The main conclusion of this project identified was the need for meaningful collaborative 
strategies for future monitoring and management, including six major recommendations:   

 
Recommendation 1  
Build commitments from agencies/universities/scientists to work collaboratively with local land 
mangers and custodians to formulate management plans appropriate to each wetland, including 
plans for monitoring, biological assessment, weed control and protection from grazing.  This will 
require a meaningful commitment to negotiation about issues, threats and strategies, rather than 
seeking land managers and custodians to fit into a predetermined schedule.   
 
Recommendation 2 
Ensure future monitoring budgets to allow for employment, and where applicable, training of 
local land managers and Aboriginal custodians, as a standard process to enable more 
comprehensive two-way flow of information and build a stronger basis for wetland management.  
Inclusion of Aboriginal cultural values by qualified consultants working alongside biophysical 
surveyors should form part of this employment for all future wetland surveys in the Kimberley; 
 
Recommendation 3 
Provide support and funds through the Kimberley NRM Group in collaboration with relevant 
agencies to provide property management planning for pastoral managers for the protection of 
high conservation value wetland sites in the Kimberley, occurring on privately managed land; 
 
Recommendation 4 
Encourage RNRMCG and KNRM Group (including KARG) to prioritise collaborative wetland 
assessment and evaluation.  KNRM may wish to make it a condition of support for new projects  
operating in the sub-region that they operate in a collaborative partnership with local people. 
Ongoing wetland monitoring and management should only be supported by the KNRM under this 
same collaborative approach. 
 
Recommendation 5 
Continuation of a Kimberley wetland project on a catchment scale as an extension of this pilot to 
build information and form collaborate partnerships across communities and responsible agencies 
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such as DOW and DEC.  A collaborative process will maximise limited expertise and resources 
in the region, avoid duplication and enable sufficient resources.  
 
Recommendation 6  
In order to get maximum benefit and value out of the datasets which have been collated and 
produced, it is strongly recommended that adequate resources are provided to ensure the ongoing 
management and application of the collated data.  Any actions regarding future data capture 
should also take into consideration ongoing maintenance so that the database remains current. 
 
Note: The accompanying Interim Report detailing field surveys and outputs also lists a number of 
management recommendations for specific wetlands. 
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Appendices 

Appendix 1. Advisory Group Terms of Reference 
 

WWF Advisory Group Terms of Reference 
for the project 

“Establishing priorities for wetland conservation and management, Kimberley region”  

 
As agreed by Advisory Group Members on 31st January 2005 

 

1. Objectives  

The Advisory Group will endeavour to: 

·  Contribute expertise and guidance to WWF for the project “Establishing priorities for 

wetland conservation and management, Kimberley region” ; 

·  Use the working group as a networking tool to coordinate existing and related project work 

between WWF, CALM, DoE, KRFMP and NCTWR where relevant; 

·  Assist the development and implementation of this project to a high standard. 

 

2. Advisory Group Members  

Current membership includes the following representatives and organisations: 

·  Anna Mardling - Kimberley Land Council 

·  Clare Taylor – NRM Government Facilitator, WA 

·  Gil Holmes – Kimberley sub-region Strategist 

·  Michelle Handley – WWF Australia 

·  Mike Coote – Department of Conservation and Land Management 

·  Natalie Thorning – Department of Environment 

·  Phil Palmer - Department of Indigenous Affairs 

·  Rick VanDam - National Centre for Tropical Wetland Research 

·  Susan Worley/Leith Bowyer – Department of Environment 

·  Tricia Handasyde – Kimberley Regional Fire Management Project 

 

Other members can be seconded to the Advisory Group where additional expertise or advice is 

required. 

 



 

WWF-Australia 59 

3. Process 

i. Advisory Group will function for the duration of this project, commencing 1st January 

2005; 

ii. WWF will provide Secretariat functions to the Advisory Group including 

responsibility for correspondence, minutes, agenda, meeting organisation and 

logistics; 

iii. Contribution of time and expertise to this Advisory Group is voluntary; 

iv. Advisory Group meetings will be primarily by phone or video link-up, face to face 

meetings shall be held when required by the Advisory Group; 

v. Face to face meetings shall be held at a time and location that minimises travel costs; 

vi. WWF will pay for all phone and video link-up costs of the Advisory Group; 

vii. Although WWF will seek advice and expertise from Advisory Group members, as the 

contracting party for this project with responsibility for milestones and acquittal, 

WWF make the final say in project design and implementation. 

 

4.  Values:  

The Advisory Group will: 

i. work in a culturally appropriate, respectful and inclusive manner; 

ii. be open and transparent; 

iii. be committed to achieving the aims, as stated above; 

iv. work collaboratively; 

v. recognise and value the right to diverse views. 

 

5. Review  

The terms of reference are valid for the duration of the project and will be reviewed should there 
be any changes to project timeframes or content.   
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Appendix 2. Newsletter articles published (see attached) 
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Appendix 3. Posters produced and used in consultation processes 
 

 
 

 


