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The 2008 Natural Resource Management (NRM) Plan for the Northern Gulf Region 
has been developed in consultation with landholders, fishers, local government, 
Traditional Owners, interested groups and members of the public. The 2008 Plan 
contains aspirational, resource condition and management action targets as well as a 
range of possible management actions to achieve sustainable NRM outcomes for the 
Northern Gulf region. This new version builds on the work undertaken for the first 
Regional NRM Plan in 2004. The 2008 Plan contains an updated overview of the 
region including the planning context as well as descriptions of the resources and their 
conditions. Many individuals and organizations have contributed to this updated 
content. Additionally, the Northern Gulf Resource Management Group with their 
partners has undertaken a program logic development process. As a result, a 
framework has now been developed which shows the pathways to generating the 
desired changes in the region and options for consideration in the implementation 
process (rather than prescriptions). The key elements of this framework underpin the 
2008 draft Plan and were directly employed in the review of targets. 
 
As for the first version, for each of the major assets, the 2008 Plan presents:  

-  An overview of the values and threats to these assets  
-  Aspirational targets for the long-term outcomes 
-  Resource condition targets for their future condition  
-  Management action targets and potential management actions to achieve these 

targets. 
 
An important process in the preparation of this document was the series of 
community-based workshops that were held throughout the region focusing on key 
NRM topics. The outputs of these workshops fed into the program logic workshops 
and informed the asset values, threats and the targets. Expert input into the revised 
resource condition reports and the progam logics for each asset theme have also 
played an important role in refining the values of the assets, their associated issues 
and the proposed targets for the 2008 Plan. 
 
Copies of the 2008 NRM Plan area available on < www.northerngulf.com.au> 
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The Northern Gulf natural resource management (NRM) region encompasses the 
catchments of the Mitchell, Norman, Gilbert and Staaten River systems, covering a 
land area of approximately 193,500km2 (Figure 1) and total area of 197,000km2 
including coastal waters. The major population centres are Georgetown, Croydon, 
Forsayth, Einasleigh, Mt Surprise, Dimbulah, Normanton, Karumba, Kowanyama, 
Chillagoe, Mount Molloy, Julatten, Mount Carbine and Irvinebank.  
 
The Northern Gulf is a large, remote area with an estimated population of one person 
per 20km2 (compared with the Queensland average of 2.4 persons per km2 (OESR 
2007)). The majority of the region in area is comprised of approximately 245 large 
grazing properties across tropical savanna landscapes to wetter forested areas in the 
east of the region.  
 
In addition to grazing, tourism, mining and fishing operations are significant activities. 
Tourism and recreational activities largely consist of adventure tourism, safari nature-
based enterprises and recreational fishing (both self-drive and commercial). Mining 
has been extensive in the Northern Gulf with a mixture of small alluvial mining 
operations and large hard rock heap leaching operations. The Gulf supports 
commercial, recreational and traditional fishing operations. Karumba is the main 
fishing port in the Northern Gulf region. Coastal and estuarine commercial fisheries 
are comprised of prawns (trawl), finfish (set net and line) and crab fisheries.  
 
The Northern Gulf region is rich with Indigenous culture which is still actively 
practiced in many areas today. Traditional Owners have a strong connection and love 
for country and believe that healthy country is healthy culture.  
 
Vast isolated landscapes house a magnitude of special flora and fauna, many of which 
are still awaiting discovery. The landscapes are largely intact and with their rich 
biodiversity are worthy of careful management and investment.  
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Figure 1: Northern Gulf natural resource management region 
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The 2008 Plan builds on the content and processes of the 2004 version.  
 
The format is similar – three introductory chapters 
including the regional overview and plan 
development process. Following the introductory 
sections are six key chapters that address Northern 
Gulf’s assets. Four natural assets are discussed first: 
land; terrestrial biodiversity; freshwater systems; 
and coastal and marine, followed by two people-
focused assets: Indigenous resource management; 
and community resilience.   
 
Following the discussion of assets, a chapter is 
dedicated to climate change – a discussion 
regarding the latest knowledge of the likely scale of 
impacts and the implications for the Northern Gulf 
region. While this is not an asset, this issue has 
potential to impact on all the natural and people 
assets of the region. At the time of the 2004 plan, 
climate change was recognized as an issue, however 
little science and knowledge was available for 
inclusion in the planning process. More focus is 
placed on this issue in the current plan, to reflect the 
improved knowledge, as well as the increased 
importance placed on addressing this issue by the 
regional and Australian community.  
 
 
 

 
Box 1: Structure of the 

2008 draft regional NRM plan  
 

1. Introduction 
2. Regional overview 
3. Plan development process 

 

Asset themes: 
4. Land 
5. Terrestrial biodiversity 
6. Freshwater systems 
7. Coastal and marine 
8. Indigenous resource 

management 
9. Community resilience 

 
10. Climate change 

 
11. Glossary & abbreviations 
12. References  
13. Appendices 
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The boundaries of the Northern Gulf NRM region (the region) of Queensland are 
based on the aggregate of the following river catchments: the Mitchell; Staaten; 
Gilbert and Norman Rivers.  The region includes parts of four bioregions: the Gulf 
Plains, Einasleigh Uplands, Wet Tropics and Cape York Peninsula.   
 
Either whole or part of the administration of several local and regional councils is 
included: Carpentaria, Croydon, Etheridge and Cook Shire Councils, and the 
Tablelands Regional Council1. The main population centres of the region include 
Georgetown, Karumba, Normanton, Croydon, Mt. Surprise and Chillagoe.  Also there 
is a number of Aboriginal population centres in the region including Kowanyama. 
 
The number of administrative and biophysical boundaries that cross over the Northern 
Gulf NRM region contribute to the complexity of its management. Planning areas of 
various processes are based on differing boundaries leading to gaps in application of 
particular plans in some areas of the region and overlaps in other areas. Three regional 
development plans cover areas within the region including the Gulf Regional 
Development Plan, the Cape York Peninsula Land Use Strategy and the statutory Far 
North Queensland Regional Plan (currently in draft form). The Northern Gulf 
Regional NRM Plan, which is focussed the management of natural resources, overlaps 
all three of these planning areas. 
 
Land tenure of the region is mainly pastoral leases, Aboriginal land and nature 
reserves, in order of the extent of area occupied. The main land use in area within the 
region is extensive grazing of native pastures. At the mouth of the Norman River at 
Karumba, there is a port where cattle are exported from the region. Karumba is the 
base of a major prawn fishing industry with tourism also becoming a major industry 
throughout the region. 
 
The region has common landscape, social and economic characteristics with its 
neighbouring NRM regions, namely: 

·  Southern Gulf Catchments – also covers part of Gulf Plains bioregion, shares 
Gulf of Carpentaria coastal and marine environments; 

·  Cape York Peninsula – also covers part of the Cape York Peninsula bioregion, 
shares Gulf of Carpentaria coastal and marine environments; 

·  Far North Queensland – shares wetter forested areas that are part of the Wet 
Tropics bioregion, more densely populated communities on the Tablelands, 

                                                      
 
1 In March 2008, Mareeba, Herberton, Atherton and Eacham Shires were amalgamated into the 
Tablelands Regional Council (DLGSR 2008). 
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also part of the Far North Queensland planning region (FNQ2010 and 
FNQ2025); and 

·  Burdekin Dry Tropics – also covers part of the Einsleigh Uplands bioregion. 

���  ����� ���������
����	��

 
The natural and people-centered assets central to sustainable land management for the 
region have been identified. The major natural assets of the region include: 

·  Land; 
·  Terrestrial biodiversity; 
·  Freshwater systems; and 
·  Coastal and marine environments. 

 
Two additional assets have been identified by the community of Northern Gulf as: 

·  Indigenous resource management; and 
·  Community resilience. 

 
The major threats to the region’s assets include: 

·  Management practices that lead to: 
-  Over-utilisation of resources; 
-  Non-recoverable landscape change (loss of species or function); 
-  Weeds; 
-  Pests; 
-  Inappropriate fire regimes; and 

·  Over-arching influences such as: 
-  Failed and under-resourced policy; 
-  Land of human and financial resource to implement truly sustainable 

practices; and  
-  Impacts from climate change. 

 
These are discussed further in chapters 4 to 9. 

��!  �	���	��"�
�	�#	�����

The region is comprised wholly of Croydon Shire, Etheridge Shire and Kowanyama 
Aboriginal Community, and almost all of Carpentaria Shire, part of Cook Shire and 
part of the former Mareeba Shire. The following socio-economic profile is a snapshot 
of the region, based on latest available data. Where data is available at local 
government level, the figures presented have been estimated to match the boundary of 
the Northern Gulf NRM region. (For further detail, see the Regional Economic Profile 
Report 2008). 

�����  �"����"!$%�($!)#�� �����

The Aboriginal people of the region were engaged in traditional land management 
practices which were complex and based upon extensive Aboriginal environmental 
and cultural knowledge. The practices that shaped the landscape for thousands of 
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years were altered dramatically following European settlement and the displacement 
of Aboriginal clans from their traditional lands.  

Leichhardt was the first European to explore the Gulf region by land in 1845. 
Subsequent exploration, including Burke and Will’s ill-fated expedition, opened up 
the north to settlement. 

The tide of grazing development pushed into the area from the south during the 1860s 
following Queensland being declared a separate economy in 1859.  By 1866, most of 
the basalt country at the headwaters of the Einasleigh River had been taken up for 
grazing. Normanton was established in 1868 as a port and government centre for the 
Gulf. 

Mineral discoveries quickly followed, especially in the upper reaches of the 
Einasleigh and Gilbert Rivers and on the Etheridge River. The discovery of gold by 
Hann and Mulligan further north on the Palmer and Hodgkinson Rivers in the early 
1870s led to ‘rushes’ in those areas. The take-up of grazing properties followed 
throughout the Palmer and Mitchell basins. Mining of tin and other base metals 
followed in the Irvinebank area, the upper reaches of the Walsh River and around 
Chillagoe. 

Normanton’s early fortunes were closely linked to the provision of goods by rail to 
support the booming gold mining industry around Croydon. However, following 
World War I, the mineral fields declined. Subsequent mining activity has been 
scattered and sporadic throughout the region. 

In the 1960s, Karumba developed as a port for the fishing industry followed by 
development of live cattle exports, cargo services to Weipa, and in recent years, as a 
shipment port for zinc ore from the Century Mine located outside the Northern Gulf 
region. 

Following road improvements, initially from the 1960s Beef Roads Scheme, tourism 
has become a significant contributor to the economy, especially in the Chillagoe area, 
along the Gulf Developmental Road and at Karumba. 

�����  ��#"��$%�*�* %$�"����

The region accounts for 8.2% of Queensland’s total area and contains 0.2% of its 
population (Table 1). The 2007 estimated residential population of the region was 
9,453 persons. The average annual population growth in the region between 1996 and 
2007 was 0.6%, compared with 2.1% for the State. 

The highest rate of change occurred in Cook Shire (1.4%), followed by Kowanyama 
(1.0%) and Mareeba Shire (0.8%). The average annual rate for Croydon and Etheridge 
Shires was -0.8% and -0.2% respectively.  

About 50% of the area’s estimated residential population resides in Mareeba Shire.  
Carpentaria Shire, Kowanyama, and Etheridge Shire account for 22%, 12% and 10% 
respectively. The major population centres within the region are Georgetown, Mt 
Surprise, Forsayth, Einasleigh, Croydon, Normanton, Karumba, Kowanyama, 
Chillagoe, Dimbulah, Mount Molloy, Irvinebank and Mount Carbine. 
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Table 1: Estimated Residential Population for the Northern Gulf NRM Region and Qld, 1996 & 2007 

Estimated 
residential population Annual average change (%) Local Govt Area1 Area (km2) 

1996 2007 1996-2001 

Carpentaria 44,326 1,976 2,197 0.6% 
Cook1 19,471 224 261 1.4��

Croydon 29,237 287 263 (-0.8%) 
Etheridge 38,647 957 932 (-0.2%) 
Tablelands Reg1 52,303 4,372 4,753 0.8% 
Kowanyama 2,242 1,021 1,137 1.0% 
Northern Gulf 186,2262 8,837 9,453 0.6% 
Queensland 1,734,190 3,338,690 4,182,062 2.1% 

Source:  Cummings Economics from ABS Cat.32180.0. 
1 Note: Statistical Local Area data was used to calculate this NRM region level data. When SLA’s are split across 
NRM regions, the data is allocated to the NRM region on a percentage basis. Northern Gulf NRM region is taken 
as an aggregation of: Carpentaria Shire (100%), Cook Shire (7%), Croydon Shire (100%), Etheridge Shire 
(100%), Mareeba Shire (24%) and Kowanyama (100%). 

At the time of the 2006 census there were 2,315 persons in the region who stated they 
were of Aboriginal or Torres Strait Islander descent (Table 2), This is 25% of the 
region’s estimated total population, compared with an average of 3.1% for 
Queensland. Kowanyama Aboriginal Community and Carpentaria Shire together are 
estimated to account for over 70% of all Aboriginal persons in the area.  

Table 2: Indigenous Population and Total Population for the Northern Gulf NRM Region, 2006 

               Indigenous 

Local Government Area1 No. % 

Carpentaria 733 31.7% 
Cook1 39 1.7% 
Croydon 75 3.2% 
Etheridge 11 0.5% 
Kowanyama 945 40.8% 
Mareeba1 512 22.1% 
Northern Gulf 2,315 100.0% 

Source:  Cummings Economics from ABS 2006 Census UPR counts. 
1 Note: Statistical Local Area data was used to calculate this NRM region level data. When SLAs are split across 
NRM regions, the data is allocated to the NRM region on a percentage basis. Northern Gulf NRM region is taken 
as an aggregation of: Carpentaria Shire (100%), Cook Shire (4%), Croydon Shire (100%), Etheridge Shire (100%) 
and Mareeba Shire (24%). 

�����  ��* %$�"����������

The population of the region is projected by the Queensland Office of Economic & 
Statistical Research to increase from 9,394 in 2006 to 10,441 in 2026 (Table 3). The 
annual average growth rate for the same period is projected to be 0.5%, against 1.7% 
for Queensland. The region’s share of Queensland’s population is projected to remain 
steady at 0.2%.  

                                                      
 
2 While the total land area of these local government areas is 186,226km2, additional small areas 
occurring in Cairns Regional, Charters Towers Regional, Flinders and Richmond local governments 
total 1,176km2 . This makes the total land area of the region 194, 197km2.  
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The Northern Gulf section of Mareeba Shire is likely to remain the most heavily 
populated local government area, with a projected population of 5,075 in 2026. Its 
share of the region’s population is expected to remain around 49%. 

 

 

Table 3: Population Projections (medium series) for the Northern Gulf NRM Region & Qld, 2006 to 
2026  

LGA 1 2006 2016 2026 Annual Average  
Growth Rate (%) 

Carpentaria 2,094 2,179 2268 0.4% 
Cook1 284 313 346 1.0% 
Croydon 319 350 386 1.2% 
Etheridge 1,023 992 992 (-0.1%) 
Kowanyama 1,126 1,244 1,374 1.0% 
Mareeba1 4,548 4,825 5075 0.5% 
Northern Gulf 9,394 9,903 10441 0.5% 
Queensland 4,041,368 4,823,408 5583956 1.7% 

Source:  OESR, 2008. 
1 Note: Statistical Local Area data was used  to calculate this NRM region level data. When SLAs are split across 
NRM regions, the data is allocated to the NRM region on a percentage basis. Northern Gulf NRM region is taken 
as  an aggregation of: Carpentaria Shire (100%), Cook Shire (4%), Croydon Shire (100%), Etheridge Shire 
(100%) and Mareeba Shire (24%). 

Population growth is inevitably accompanied by an increasing demand for improved 
service delivery (e.g. energy, telecommunications, transportation, waste disposal) as 
well as high quality water supplies for domestic, agricultural and other uses. It can 
also result in an increase in the number and distribution of exotic invasive plants, 
animals and disease organisms (McDonald and Weston, 2004).  

Current levels of population and likely growth in the region are unlikely to place 
significant pressure upon the region’s natural resource base. 

����+  	�!"$%�!���"�"����

The Socio-Economic Indices for Areas, produced by the Australian Bureau of 
Statistics, summarises census information using a mix of social and economic 
variables. These indices are useful for describing the population profile and structure 
of communities. The index of socio-economic disadvantage is a measure of an area’s 
disadvantage relative to other areas. The five local government areas (LGAs) that are 
wholly or partly within the region are all significantly disadvantaged when compared 
to other LGAs across Queensland. All LGAs within the region fall below the 
Queensland average for the index of relative socio-economic disadvantage and 
Carpentaria, Cook and Croydon Shires are in the top 10% of disadvantaged LGAs in 
Queensland. 

As Table 4 illustrates, at the 2006 census, the largest employer in the region was 
Public Administration & Safety with 648 persons or 20% of the region’s employed 
labour force. Other major employment industries were agriculture, forestry and 
fisheries (551 persons or 17%), health (284 persons or 9%), retail trade (259 persons 
or 8%), and education (232 persons or 7%). 
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The region is heavily dependent upon primary production industries with relatively 
low levels of associated support and value-adding activity. A considerable amount of 
employment within the government sector is associated with road construction and 
maintenance works. Increases in tourist activity in recent years have created direct 
employment through the consumption of a wide range of goods and services. Many of 
the Indigenous communities are partially dependent on Government community 
programs. 

The communities of the region (especially those located in the Etheridge, Croydon, 
Carpentaria and Kowanyama areas and the middle to lower Mitchell and Palmer 
catchments), lack local access to a range of fundamental community facilities and 
welfare services, primarily due to the remote and scattered nature of the population, 
low population levels and the high costs involved in supplying community services. 

Table 4: Employment by Industry in the Northern Gulf NRM Region and Queensland, 2006 

Northern Gulf 1 Queensland 
Industry 

No. % No. % 
Agriculture, forestry and fishing 551 17% 61,733 3% 
Mining 85 3% 30,724 2% 
Manufacturing 119 4% 180,211 10% 
Electricity, gas and water supply 28 1% 18,538 1% 
Construction 196 6% 164,937 9% 
Wholesale trade 74 2% 72,074 4% 
Retail trade 259 8% 212,423 12% 
Accommodation & food services 189 6% 127,631 7% 
Transport, postal, storage 143 4% 92,614 5% 
Information, media & telecommunications 20 6% 26,346 1% 
Finance and insurance 23 1% 52,039 3% 
Rental, hiring and real estate 23 1% 37,976 2% 
Professional, scientific and technical services 53 2% 102,418 6% 
Administration & support services 66 2% 55,704 3% 
Public administration & safety 648 20% 122,418 7% 
Education and training 232 7% 139,092 8% 
Health care & social assistance 284 9% 186,332 10% 
Arts & recreational services 40 1% 24,629 1% 
Other services 81 2% 68,362 4% 
Not stated 135 4% 48,800 3% 
Total 3,248 100% 1,825,001 100% 

Source: Cummings Economics from ABS, 2001 Census of Population and Housing (Usual Place of Residence 
(UPR) data). 
1 Note: Individual local government areas has been proportionally adjusted to match the Northern Gulf NRM area 
boundaries. 

��$  %��
�#	���#�	���	�

The main classes of land tenure within the region are leasehold land (other than 
Aboriginal land), Aboriginal leasehold land, nature conservation reserves and freehold 
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land (other than Aboriginal land). Leasehold land (other than Aboriginal land) is the 
most extensive tenure type, occupying 88.8% of the region’s terrestrial area 
(Geoscience Australia, 1993). Aboriginal leasehold land occupies 4.4%, while nature 
conservation reserves and freehold land (other than Aboriginal land) occupies 3.0% 
and 2.2% respectively. 

The extensive western area of the region is mainly comprised of pastoral leases and 
holdings. There has been interest in acquiring leases for local enterprises, outstation 
development and protection of sites.   

Pastoral production from native pastures is the most extensive land use within the 
region (Table 5). Historically, there have been scattered, relatively small-scale mining 
activities. Most cropping and horticultural activities occur on the headwaters of the 
Mitchell River in the Mareeba and Dimbulah areas. Approximately two-thirds of the 
Mareeba-Dimbulah Water Supply Scheme is in the Mitchell River catchment.  

Table 5: Primary Land Uses by Catchment for the Northern Gulf NRM Region (percent of catchments) 

 Mitchell Staaten Gilbert Norman 

Total Area (km2) 71,720 25,962 46,427 50,318 

Conservation and natural environments 6.0 19.1 7.2 2.1 

Intensive uses 0.0 0.0 0.0 0.0 

Production from dryland agriculture &  

plantations 
2.5 0.7 3.1 0.1 

Production from irrigated agriculture &  
plantations 

0.1 0.0 0.0 0.0 

Production from relatively natural  

environments 
90.2 79.2 87.9 96.3 

Water 0.7 0.8 1.4 1.2 

No data 1.0 0.0 0.0 0.0 

Total 100.0 100.0 100.0 100.0 

Source: National Land and Water Resources Audit, 1996/7. 

��+��  �$������� �!�� ����������

Cattle production from the area can be expected to continue expanding. World 
demand for beef is expected to continue growing strongly. Increasing fencing, water 
points and supplementary feeding is allowing turnoff to be increased. 

Despite cropping and horticulture being relatively minor industries, significant 
opportunities have arisen in areas such as the Dimbulah/Upper Walsh catchment, 
where approximately 225,000 megalitres of water is available annually to farms 
within the irrigation area. There is increasing recognition of an opportunity to develop 
irrigation projects west of Georgetown on the Gilbert River and a substantial potential 
water resource exists at Lake Mitchell in the Mt Molloy area. 

An increase in mining is currently occurring, especially in the Einasleigh, Etheridge 
and Gilbert upper catchments, the Chillagoe area in the Walsh catchment and in the 
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upper Mitchell catchment around Mt Carbine. However, most projects are relatively 
small scale involving fairly limited areas of disturbance. 

��+��  �$������� �!�� ���*���� ����

The major pressures relating to changes in land use within the region relate to 
increased herd size and more intensive use of land for grazing. Other increased 
pressure on a minor scale is coming from an expansion of agriculture, increased 
mining activity and tourism. These pressures are discussed in detail in the following 
section. 

��& '���������#�"��	��(	#(�	��

The economy is based on four main activities that bring income from outside the 
region. All are based on the region’s natural attributes – grazing and agriculture 
(based on the region’s plant growth and plant growth potential), fishing (based on the 
area’s marine life), mining (based on mineral resources), and tourism (based on the 
region’s natural and man-made features of interest but also including elements of 
recreational fishing and hunting). 

To service these industries, a network of small urban centres, transport and 
communication infrastructure has developed. The townships provide a range of 
services including retail and distribution services, construction, maintenance and 
repair, services to transport, communications, local government, health, education, 
law and order and social and recreation activities. 

The Northern Gulf region lies within the Far North Queensland regional economy. 
Residents and businesses draw many of their services from the larger Tableland 
centres of Atherton and Mareeba and the regional city of Cairns, mostly outside the 
region. 

Significant additional income comes into the area in the form of Indigenous 
community support programs. 

Karumba provides seaport services both for activities in the area and for some located 
outside the Northern Gulf region. 

For further detailed information on the economic activities within the region, see the 
Regional Economic Profile Report, (Cummings 2008). 
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In the region, customary harvesting is an important part of contemporary Aboriginal 
economies, sometimes producing substantial contributions to individual or family 
group incomes. These practices enhance health through improved diet and nutrition 
and through connection to and active management of country. Customary harvesting 
includes hunting and fishing which contribute to subsistence use and are distinct from 
commercial activities. Key species harvested include turtles, dugong, a range fish 
species, kangaroos and introduced animals such as pigs.  
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New initiatives such as the ghost nets program, allow Traditional Owners to actively 
manage country and develop skills through direct employment as Rangers or 
associated program activities. 
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The dispersed nature of the region and reliance on rural activities, in particular 
grazing, means there is a level of dependence on fossil fuels for transport and other 
primary production activities. Transport fuels and their future supply are important 
factors that are likely to influence the economic trends and pressures of the region. 
Nationally, work is being undertaken to develop scenarios for the right mix of fuels 
for Australia. This work is in response to two important drivers of potential change: 
greenhouse gas emissions and future trading schemes; and changes in international oil 
supply. In a recent study, Graham et. al., (2008) modeled the future of transport fuels, 
in light of the technological uncertainty in regard to biofuels, the uncertainty around 
social preferences for travel and additional policies that might be considered and 
introduced by governments in the future. It is currently too early to quantify the likely 
impact of these on the economy and social factors of the region. Future iterations of 
planning for the region (as the country as a whole) will be better placed to do this. 
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Natural resource management in the Northern Gulf region involves a number of key 
groups and organizations including: 

·  the Australian Government, primarily through funding programs such as the 
Caring for our Country and previously, Natural Heritage Trust II;  

·  the State Government, through funding assistance and/or in-kind in the above 
programs, statutory roles and responsibilities for land management and 
planning, resource allocation and use and environmental management as well 
as technical and service provider contributions; 

·  the regional NRM body – Northern Gulf Resource Management Group – for 
leading planning, community involvement and allocation of NRM program 
funds and providing on-going technical support for community members and 
organizations in NRM activities; 

·  Northern Gulf Savanna Indigenous Group, (members from the Traditional 
Tribes or language groups of Tagalaka, Kurtijar, Barbarrum, Euwamian, 
Wakamin and Djungan), through their mapping, recording and caring for 
culturally significant sites; 

·  the region’s land managers including graziers, fishers, Traditional Owners, 
miners, tourism operators and protected area managers, through their strong 
on-ground resource management roles; 

·  local governments of the region, through active support and participation in 
projects and contributions to the regional body; 

·  research organizations such as CSIRO, Tropical Savannas Cooperative 
Research Centre and tertiary institutions (e.g. James Cook University) through 
their provision of research and technical support; and 
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·  non-government organizations and interest groups such as the Savanna Guides, 
conservation groups such as the Cairns and Far North Environment Centre, 
and the Mitchell River Watershet Management Group, through active 
participation in projects and through general education and awareness raising 
activities. 
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With national NRM program funding as seed money for action, the community of 
Northern Gulf have mobilized a level of activity not previously seen in the region to 
address NRM issues. In particular, initiatives have been implemented to address 
improvements in grazing land management practices to achieve resource management 
and productivity outcomes; to support for the region’s Traditional Owners and their 
aspirations through the Northern Gulf Savanna Indigenous Group; to improve the 
accessibility of vital spatial information for land managers; and to improve the 
knowledge base of the natural resource assets and their values. 
 
In relation to managing leasehold 
land, there have been important 
changes at the state level. This is 
significant for Northern Gulf, as 
much of the region is leasehold 
(88% of the area) and many of the 
leases will be eligible for renewal. 
The Delbessie Agreement (State 
Rural Leasehold Land Strategy) 
commenced in January 2008 now 
establishes a new framework for 
managing and using state land 
leased for agriculture, grazing or 
pastoral purposes (Box 2).   
 
Another important improvement in 
NRM nationally is the greater 
emphasis on reporting for 
outcomes. In the past, reporting 
has focused on the outputs of 
investments. However, through the introduction of monitoring, evaluation, reporting 
and improvement frameworks, intermediate outcomes have been identified and these 
form the basis for improved reporting. As part of the outcome reporting, Northern 
Gulf has interviewed regional representatives for their views on the results of 
investment projects. Through these stories, a rich picture of the impact of projects has 
emerged and will be an important resource for the regional group and the government 
investors. 
 
Access to and the sophistication of spatial information in the region has improved 
markedly over recent years and forms an integral part of NRM in the region. This is 
primarily through the provision of data to land managers resulting in an increased 
capacity to make informed on-ground decisions. Spatial information helps address the 
challenges of managing land condition as part of resource mapping which is a 

Box 2: Delbessie Agreement ‘Duty of care’  
 
The agreement establishes a cooperative land 
management system which addresses the challenge of how 
to optimize productivity without diminishing the condition of 
the land (and water) or its dependent ecosystems. 
 
One of the key features of the agreement is the 
establishment of duty of care arrangements for leasehold 
land. For leases issued for agricultural, grazing or pastoral 
purposes, the lessee’s duty of care requires them to: 

·  Maintain pastures dominated by perennial and 
productive species 

·  Maintain native grasslands free of encroachment from 
woody weeks 

·  Protect riparian vegetation 
·  Control or eradicate declared pests 
·  Avoid causing or contributing to salinity that reduces 

the productivity of leased land or causes damage to 
any other land 

·  Conserve soil, water resources and biodiversity. 
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foundation for sustainable grazing land management. In the intensive farming sector, 
spatial information leads to improved property planning and management. From a 
monitoring and reporting perspective, spatial information provides important baseline 
data for measuring trends of resource condition change over time. 
 

�
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The first NRM plan for the Northern Gulf Region was written in 2004 for the period 
until 2008. As with all plans, periodic review is essential to reflect new information 
and data gathered, changes in policy and planning context and improvements in 
understanding from implementing activities from the first iteration of the plan. 
 
Now is the time for a new version of the regional NRM plan to reflect what has been 
learnt in the past four years and set the direction for the coming period. 
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A series of workshops were held throughout the region as part of the review of the 
regional NRM plan and regional investment strategy (Table 6). Workshops involved 
stakeholders from the community, industry representatives, government agency staff 
and interest group representatives as well as staff and committee members of the 
Northern Gulf Resource Management Group. The focus of each workshop was to 
present recent science and other material and to facilitate a discussion on key topics.  
Discussions were recorded and Reports were prepared for each workshop. 
 
Table 6. Schedule of community workshops for the regional NRM Plan review in 2007 

Topic Locations Date Attendance 
Grazing land 
management  

Georgetown 6 June 2007  

Farming systems Murat’s farm 
Dimbulah 

14 August 2007 
16 August 2007 

 

Climate change Mount Molloy 
Dimbulah 
Chillagoe 
Georgetown 
Einasleigh 
Normanton Croydon 
Karumba   

1 October 2007 
2 October 2007 
3 October 2007 
4 October 2007 
5 October 2007 
16 October 2007 
17 October 2007 
18 October 2007 

 

Coastal & Marine - 
Fisheries 

Karumba 16 October 2007 Sunfish, Charter operators, 
commercial fishers, 
GBRMPA, Oceanwatch, 
Griffith University, DEW, 
DPI&F, consultants 

Coastal & Marine – 
Tourism & natural 
environment 

Karumba 17 October 2007 Commercial fishers, mining, 
CSC, GBRMPA, 
Oceanwatch, Griffith 
University, DEW, DPI&F, 
consultants 

Terrestrial biodiversity  2 November 
2007 

JCU, EPA, QPWS, CSIRO, 
Tropical Savannas CRC   

Source: Northern Gulf Resource Management Group 
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The community workshops assisted in developing project proposals for investment in 
the coming financial year. These project proposals were taken to the December 
workshop 2007 in Mareeba for discussion. 

!�!  �#��#�����������#������

A three-day workshop with the Northern Gulf Resource Management Group 
membership was held on 10-12 December 2007 in Mareeba. The aim of this 
workshop was threefold: 

·  Develop integrated program logics for the key assets of the Northern Gulf; 
·  Identify gaps in the current investments; and  
·  Set priorities for proposed projects (see section 3.4) 

 
The program logics developed at the December 2007 workshop have supported the 
review of the regional NRM plan as well as being useful for future development of a 
monitoring, evaluation, reporting and improvement strategy. Such a strategy would 
contain a detailed picture of the program activities and links with the intermediate and 
long-term outcomes that are sought for the region’s natural resources. The strategy, 
when completed, would outline the activities and processes that will allow the 
NGRMG to determine how they are progressing against those outcomes over time. 
 
A second workshop was held on the 3 and 4 March 2008 to refine the program logics 
from the December 2007 workshop and set targets for the revised Plan. The outcomes 
of this workshop form the basis of the current program logics for each asset. 

!�$  �#��#�
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Prior to the December 2007 workshop, short summaries of proposed projects were 
circulated to workshop participants. Following the program logic sessions, 
participants discussed the proposed projects against a number of criteria, including: 

-  Consistency with the program logics developed (ie. actions will clearly 
contribute to the long-term change needed); 

-  Significance of the values of the asset to be addressed (ie. the project targets 
key values in the region’s assets); 

-  Criticality in terms of timing (ie. if no action taken, will there likely be 
irreversible change); and 

-  Likely adoption (ie. willingness of community members to support action and 
contribute to the implementation). 

 
A spokesperson presented a five-minute summary of each proposed project to 
workshop attendees. Committee members then discussed all 65 projects and made a 
consensus decision regarding one of three categorizes based on the above criteria. The 
top category was then reviewed and the highest priorities of these were identified. 
Committee members had the opportunity to speak against any decisions they did not 
support.  
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Following the workshop, further work was done to refine the financial components of 
the highest category projects in conjunction with the relevant technical people. This 
information provided the basis for the 2008-09 Regional Investment Strategy. 
 
The results of the priority setting process also informed the input of the Northern Gulf 
Resource Management Group at the January 2008 Northern Region Alignment 
Workshop. 
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A five-day workshop was held on 21-25 January 2008 hosted by the six northern 
Queensland region NRM bodies (including Northern Gulf Resource Management 
Group) as well as the Northern Territory NRM Board representatives. The workshop 
involved more than 150 regional body staff, committee members, community groups, 
Traditional Owner and other Indigenous groups, technical officers, researchers and 
government agency people over the five days. The focus of the workshop was on 
exploring and identifying opportunities for the alignment of activities and investments 
across regions, and between regional bodies, agency and other service organizations 
(such as research institutions). 
 
Each of the first four days focused on asset and issue themes: Days 1 & 2 – land and 
biodiversity; Day 3 – coastal and marine, monitoring and evaluation; and Day 4 – 
Indigenous resource management, planning. The workshop was run using Open Space 
technology where participants identified topics and lead discussion groups. Key points 
from each discussion were recorded and each participant received a copy of all record 
sheets following the workshop’s conclusion. 
 
Day 5 was a plenary session for the regional bodies and agency staff. Participants had 
an opportunity to revisit discussions held on the previous four days and decide on 
priorities for alignment. It was decided that alignment could occur in two main ways: 
1) as co-investment, or 2) as contributions to a ‘community of practice’, that is doing 
and learning together. A third category was identified as those areas or topics that 
regional bodies wished to investigate further before deciding. 
 
Each regional body took the results of this workshop forward and it was agreed that 
the Northern Regional Coordination Group would be the forum for on-going 
discussion regarding aligned activities. 
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The draft regional plan is intended to guide and manage development within the 
region over the next 20 years in a manner that realises key environmental, social, 
economic and urban objectives for the future. It is a statutory plan3 and is due for 

                                                      
 
3 The Regional Plan is a planning instrument under the Integrated Planning Act 1997 and a statutory 
instrument under the Statutory Instruments Act 1992. 
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completion in late 2008. The planning area overlaps with the Northern Gulf region in 
its western parts around the Mareeba area. 
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The Commonwealth Department of Environment, Water, Heritage and the Arts 
(DEWHA) is currently preparing a marine bioregional plan for Commonwealth 
waters from the Northern Territory-Western Australian border to the western side of 
Cape York. This is the North Marine Region. The marine environments of the Gulf of 
Carpentaria are part of the Northern Shelf Province of the North Marine Region 
(DEWHA 2008).   
 
The first step in the planning process is the development of a Bioregional Profile 
which was released for the North Marine Region in November 2008. The Marine 
Bioregional Plan when completed will provide strategic guidance for government 
decision-makers and marine resource users by:  

·  describing conservation values;  
·  regional priorities for action;  
·  areas within Commonwealth waters for inclusion in the national representative 

system of marine protected areas; and  
·  guidance for development proponents.  

 
The Minister for the Environment, Heritage and the Arts will have regard to the 
Marine Bioregional Plan when making decisions under the Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act). Through this mechanism and 
the national environmental legislation, the Australian Government will be able to 
manage processes and activities that threatened those matters that are of national 
environmental significance. 

��/��  ��#"��$%�����*%$��"�#�
Terrain NRM is currently revising the regional NRM plan for the Wet Tropic. 
 
Southern Gulf Catchments will be reviewing the information and knowledge relevant to the 
condition and trend of assets addressed in the regional NRM plan for the Southern Gulf 
region in early 2009. This process will also include a review of the targets based on any new 
information and the program logic processes conducted in 2008 for their programs. 
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Three sub-themes have been identified for the land asset: soil health; pasture health; 
and riparian zone health.  
 
Soils form the basis of both the natural and production systems in the region, therefore 
the sustainability of both systems is reliant on soil health. Soil condition is difficult to 
measure at scales other than the site or paddock scale. Consequently, much of the data 
for overall condition of soil for the region is reliant on the monitoring of soil by 
individual land managers. Although, efforts are being made toward the development 
of remote sensing techniques, which can aid in the assessment of land condition and 
trends in land condition (e.g. Karfs et al. 2000, Brooks et al., 2007; Lymburner, et .al., 
2007).  Remote sensing approaches offer the best prospect for broadscale monitoring 
of soil and land condition, particularly if it can be linked to the various on-ground 
monitoring efforts (e.g. GLM and its derivatives). 
 
Soil types of the region include: 
black soils/black basalts, alluvial 
soils, Georgetown granites, red 
duplex, red earths, yellow earths, 
sandy soils and range soils in inland 
areas; and vertisols, rudosols, 
tenosols, hydrosols and sodosols in 
floodplain and coastal areas. The 
black soils/black basalts, alluvial 
country, Georgetown granites and 
red duplex soils have high value for 
grazing country. In low lying coastal 
areas, extensive areas of acid sulfate 
soils have been identified on the 
broad marine coastal plains (Powell 
2004). These plains may be up to 
40km wide and tidal streams may 
extend well inland.  
 
Pasture health is a key aspect of land 
asset due to the dominance of 
pastoralism in the region. Pasture 
communities present in the region 
include: black spear grass, bluegrass, 
brown top, Artistida and 
Bothriochloa.  
 

Box 3: Riparian condition assessment project  
Under a recent project by Northern Gulf RMG, a total of 172 
riparian sites (100 in the upper Walsh/Mitchell and 72 in the 
Copperfield/Einasleigh Rivers of the upper Gilbert catchment) 
were assessed using the Tropical Rapid Appraisal of Riparian 
Condition(TRARC) method (Dixon et al. 2006), a rapid means 
of assessing riparian health. The TRARC method provides 
data on a number of ecological attributes, including:  

·  the amount of plant cover; 
·  the regeneration of native species; 
·  weed distribution and intensity; 
·  litter distribution; and  
·  ground-cover composition.  

 
These attributes can subsequently be isolated and examined 
with regard to their individual effects on condition. Lymburner 
et al. (2007) summarises the data from the recent surveys.  
 
Weeds were prevalent at most sites assessed and gully 
erosion was a significant process (and likely the dominant 
catchment sediment source) within riparian areas – 
particularly in the Mitchell catchment.  
 
The project found that TRARC is a riparian assessment 
method that can be applied by non-scientists and is suitable 
for small-scale and single site assessments and thus has 
applicability as an assessment tool under these conditions. 
However, for large rivers with more complex riparian 
communities, a remote-sensing approach is more viable. 
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Riparian zones are essential elements of the region as they are important for 
maintaining terrestrial and in-stream biodiversity, stream channel morphology and 
water quality (Box 3). In dry times, these areas act as refugia for native species and 
are susceptible to weed invasion such as rubbervine, impacts from feral animals such 
as pigs and overgrazing. Their association with the alluvial plains means riparian 
areas also represent important grazing country and are prone to overgrazing. (For 
further information, see Section 5 Terrestrial Biodiversity).  
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The following issues and threats have been identified for the region: 
·  Management of pests and weeds; 
·  Management of native woodland thickening; 
·  Fire management; 
·  Impacts from mining;  
·  Overgrazing and loss of ground cover; 
·  Salinity hazards;  
·  Loss of soil fertility in cultivated lands; and 
·  Disturbance of acid sulfate soils. 

 
Other issues have been identified, however the level of knowledge regarding impacts 
and degree of threat to the region is currently low. Future investigations have been 
flagged for these issues. They are: 

·  Rising watertables resulting from intensive irrigation in inland areas; 
·  Increasing seawater intrusion resulting from excessive groundwater use 

adjacent to coastal areas; and 
·  Deteriorating groundwater quality associated with water extraction from sub-

artesian aquifers in western Queensland. 
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Pests and weeds have significant impacts on the biodiversity and production values of 
the region. One of the problems associated with preventing the introduction and 
establishment of new pests and weeds is the lack of community awareness, motivation 
and knowledge at a scale relative to the threat posed by many of these species. 
 
A major existing weed within the region is rubbervine, particularly in the Mitchell and 
Gilbert River systems and the lower reaches of the Norman River. Impacts include the 
loss of integrity and value of the riparian systems. Its distribution is often strongly 
associated with areas of human activity such as towns, road crossing and camping 
areas. Other weeds in the region that can impact on riparian areas include: giant rats 
tail grass, noogoora burr, castor oil plant, parkinsonia, sicklepod and bellyache bush. 
In addition to giant rats tail grass, another broadacre weed found in the region is 
grader grass. These species also have impacts on extensive grazing and agricultural 
activities. 
 

Aspirational target: 
The natural landscapes and resources of the Northern Gulf are highly productive and 
profitable and harvest and extraction is based on principals of renewal. 
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Parthenium occurs in neighbouring regions and is a significant threat to the region.  
 
Feral pigs and feral horses are significant pests impacting on the natural environment 
and pastoral activities within the region. Feral cats are widespread and also have 
severe adverse impacts on biodiversity through predation. Other animal pests include: 
wild dog, fox, rabbit, buffalo and cane toad.  
 
Tilapia, present in the upper reaches of Barron River on the Atherton Tableland, has 
potential to invade and rapidly establish in the region’s waterways. 
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In many grazing lands an increase in woody plant density has accompanied an 
historical reduction in frequency of fire, such that pasture growth and carrying capacities 
have declined (Burrows et al 2002).  In a land condition survey conducted across the Northern 
Gulf there was evidence of woodland thickening impacting on carrying capacity on 58% of 
sites (Rolfe et al 2004).  The effect was greater on lower value grazing lands than higher 
value ones.  

The most common native species associated with thickening across the Northern Gulf and 
listed according to their ease of management using fire from most to least susceptible are 
gutta percha (Excoecaria parvifolia), bread fruit (Gardenia vilhelmii), wattles (Acacia spp.), 
yellow wood (Terminalia platyptera, T. platyphylla), currant bush (Carissa lanceolata), tea 
tree (Melaleuca spp.), Cooktown ironwood (Erythrophleum chlorostachys) and native 
eucalyptus species (Kernot and English 2008).  
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Inappropriate fire regimes have in the past caused some disturbance in the natural 
landscapes of the region. Many cultural, conservation and commercial values are 
created, maintained or restored by appropriate burning. However, both the effects of 
fire on specific values and the best way to use fire are largely unknown. This is 
particularly the case when there are multiple values present.  
 
Property size influences occurrence of fire with the greatest incidence and extent 
occurring on extensive rangelands and the least incidence where numerous small 
holdings are present. Difficulties in accessing some remote areas can make 
preventative burning programs logistically difficult and expensive. The extent to 
which fire is accepted by land managers varies throughout the region and is dependent 
on conditions and land management objectives. In the past, fire has not been 
commonly used in the management of grasslands in the Northern Gulf. Where 
adjacent properties are managed for different objectives, fire crossing property 
boundaries can become an issue between neighbours.  
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Mining activities include small scale as well as two large operations (Mt Carbine and 
Red Dome mines). Throughout the region, numerous old mine sites exist4 and are the 
focus of this plan (as current operations are controlled under State legislation). Issues 
include impacts on waterways and riparian zones, waste rock management, 

                                                      
 
4 Many old mines in the region have heritage value. 
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disturbance to animal movements, impacts on water quality from contamination with 
heavy metals and acid waters and impacts on cultural values. Abandoned mines and 
mine workings pose a significant threat to the health of soils and riparian areas and 
adjacent aquatic habitats. 
 
Butler et al. (2007) assessed metals accumulation in sediments at 40 sites in the 
mineralised tributaries of the upper Walsh catchment. They found high levels of 
metals at most sites and prioritised several for further ecological assessment to see if 
they were impairing ecological health. The priority locations were around Irvinebank, 
Wolfram Camp and Collins Weir in the upper Walsh River. 
 
Current and past alluvial gold mining in the Maytown and Sandy Creek area of the 
Palmer River catchment, warrants specific attention due to the number of small 
mining operations in the area and the fact that they are directly disturbing the channels 
and riparian areas of the lease areas. A preliminary analysis of Landsat data by Brooks 
and Knight (pers. comm.) suggest 3–4 km of channel per annum were mined for 
alluvial gold in the period 1987–2005. Because mining occurs in-channel, it 
represents a potentially significant sediment source to the Palmer River, as well as a 
major local disturbance to the in-stream habitat. It is also likely the rate of alluvial 
mining by small miners in the Palmer will increase in coming years as the price of 
gold increases. Furthermore, in addition to the disturbance of in-stream habitat, it has 
also been estimated that >4000 ML of water is stored in small mine dams at any one 
time (Brooks and Knight, pers. comm. 2007).   
 
Significant concerns are held amongst the Kowanyama community in particular, 
regarding the potential threat posed by mine related pollution in the Palmer River. 
Given that these concerns have been held since the inception of catchment 
management in the Mitchell River area in 1990, it is overdue for a detailed 
investigation to be carried out. The issue of whether the Palmer River gold mining 
operations pose a real threat to ecosystem health or human health downstream of this 
area needs urgent clarification. 
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In the extensive grazing areas of the region, a lack of ground cover has lead to loss of 
nutrients, topsoil and water through run-off and soil erosion. In combination with 
climate variability factors, maintaining high numbers of cattle has at times lead to loss 
of ground cover in particular land systems. High value grazing lands such as the 
Georgetown granites have experienced a loss of condition in more than 70% of its 
extent in the region. 
 
There is a pressing need for better information about soil erosion processes in the 
Northern Gulf, particularly with regard to the feedbacks between grazing pressure, 
pasture quality and productivity and erosion. An increased understanding of soil 
distribution and hydrology would lead to a better land management practices. Present 
understanding of hydrologic linkages is constrained by the sparse gauging network, 
inadequate digital elevation models and poor understanding of the flood inundation 
extents for given discharges.  
 
Recent mapping of alluvial gully erosion (Brooks et al., 2007) has also raised 
awareness of this issue in the region, with over four per cent of the land area on the 
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Mitchell fan being subject to active gully erosion. However, it is as yet unclear to 
what extent this type of erosion is a natural process in the northern Gulf or accelerated 
by landuse. More detailed work is required to establish or rule out this link. 
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With potential land-use changes, it is estimated that by 2050, a large area of the region 
could be affected by dry land salinity. The Mitchell River catchments have the 
greatest vulnerability due to their particular geological and soil characteristics. 
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Due to the common areas on the Atherton Tablelands, the region shares the issue of 
decline in soil fertility in the cultivated areas with Far North Queensland NRM region 
(Hinchley 2007). This may be due to physical, chemical or biological factors (FNQ 
NRM Ltd 2004). The chemical aspects include: acidification, loss of organic matter 
and an imbalance between fertilizer and nutrient output in produce. Physical 
degradation includes the loss of soil air spaces due to compression which in turn 
reduces water and nutrient supply to plants. A loss of microbial biomass and 
biodiversity results in a loss of biological health of the soil. 
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Disturbance of acid sulfate soils can result in increased acid levels of soils and water. 
Impacts on water quality, aquatic habitats and fish mortality can result. Powell (2004) 
notes that acid sulfate soils in the region are commonly associated with abundant 
shells (neutralizer of acid) which helps reduce the impacts of any potential acidity 
associated with disturbance.  

$�!  *�##	�
������	�	�
���

Extensive grazing is the principal 
land use in the region. There are 
approximately 230 family run, 9 
company run and 6 Indigenous 
grazing properties in the region. 
They rely on (predominantly) native 
pastures for their operations. 
Implementing sustainable grazing 
practices is a current focus for the 
region. Stock numbers, fencing and 
watering points, are critical ways 
graziers of the region can manage 
their land resources (J. Rolfe, pers. 
Comm.. 2008). Many properties 
have been engaged in the ‘Grazing 
for Profit’ program and similar 
management improvement 
workshops and training. Assessment 
of soil and pasture condition is now 
being undertaken throughout the 
region using the ABCD framework developed to describe grazing land condition (Box 

Box 4: ABCD land condition classification  
 
The classification of land condition at the paddock scale is 
based on 4 broad categories, namely: 

·  ‘A’ condition (good): good coverage of perennial 
grasses for that land type, less than 30% bare 
ground, no erosion, good soil surface condition 

·  ‘B’ condition (fair): has one or more of the following – 
some decline in 3P grasses, increase in other 
species (less favoured grasses, weeds), bare ground 
(>30%, <60%), some decline in soil condition, some 
signs of previous erosion or susceptibility to erosion 

·  ‘C’ condition (poor): has one or more of the following 
– decline in 3P grasses, large amounts of less 
favoured species, bare ground >60%, obvious signs 
of past erosion or high susceptibility to erosion 

·  ‘D’ condition (very poor): has one or more of the 
following – lack of any perennial grasses or forbs, 
severe erosion or scalding, resultant hostile 
environment for plant growth 
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4) (Chilcott et al., 2003). This method considers pasture composition, soil condition, 
weed infestation and woodland density to assign a particular ranking to land type5. 
Taking into account rainfall variability, a sustainable management system would 
include A and B condition land. 
 
Monitoring of grazing lands using the ABCD land condition assessment has 
commenced on a number of properties in the region. The spatial extent of pasture 
condition assessment can be greatly improved by combining ground-based 
assessments with remote sensing approaches (see Lymburner et al., 2007).   
 
These condition assessment methods allow land managers to record and observe the 
cause/effect relationship of grazing pressure on land condition and assist in managing 
stocking rates on individual properties. Options available to graziers to rehabilitate 
degraded land include combinations of rotational pasture spelling to restore good 
pasture combination (in particular wet season spelling) and strategic burning to 
manage woody weed infestations.  
 
Riparian areas on some properties have been protected through fencing and 
controlling stock access with provision of off-site watering points.  
 
Best practice fire management is required to maintain conservation, production and 
cultural values and involves a targeted combination of fire prevention and burning to 
achieve specified objectives. While Aboriginal use of fire in traditional settings is well 
documented for northern Australia, contemporary Aboriginal communities are 
developing their own approaches to the use of fire (Haynes 1985, Lewis 1989). The 
role of different burning regimes on tree density within the Cape has been described 
by Garnett and Crowley (2000).  
 
A current initiative is investigating best practice fire management for remote land 
managers in the region. Key aspects include raising awareness of fire-related issues, 
providing access to ‘real-time’ fire tracking information6, developing cooperative 
regional fire management arrangements and coordinating aerial incendiary programs. 
 
Fire is increasingly being used in the management of weeds, such as woody weed 
thickening in grasslands and rubbervine in riparian areas. Exclusion of stock from 
rubbervine infestation areas allows build up of fuel loads and is a necessary first step 
prior to burning resulting in good levels of success.  
 

                                                      
 
5 A condition land – 100% original carrying capacity; B condition land – 75% original carrying 
capacity; C condition land – 45% original carrying capacity; and D condition land – 20% original 
carrying capacity. 
6 Rapid advancements in technology and its availability are particularly important in the management 
of wildfires in remote areas of the region. For land managers across the northern rangelands, hotspot 
and fire scar information is available through the Northern Australia Fire Information website. 
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TARGETS for: LAND 
LRCT 1. By 2020, 70% of high grazing value land types (black soils/black basalts, alluvial 
country, Georgetown granites and red duplex) are maintained in A and B condition. 

LRCT 2. By 2020, 70% of low grazing value land types (red earth, yellow earths, sandy 
forest, sand ridge, range soils and lancewood) are maintained in A and B condition. 

LRCT3. By 2020, the productive capacity of land resources in the intensive and peri-urban 
areas of the region is maintained. 

 

MANAGEMENT ACTION TARGETS TYPE OF MAT7 

LMAT1:  By 2013, landholders for 80% of the savanna 
ecosystems in the region are engaged in and 50% have 
completed property mapping (land type and capability and 
infrastructure) 
 
LMAT2:  By 2013, there is improved management practice 
including improved understanding of resource capability and 
record keeping for 950,000ha of the savanna ecosystems in the 
region 
 
LMAT3:  By 2013, resource asset mapping is completed for 
950,000ha of extensive land at 1:25,000 scale 
 
LMAT4: By 2013, resource asset mapping is completed for 
15,000ha of intensive and peri-urban land at 1:5,000 scale 
 
LMAT5:  By 2013, there is improved fire management practices 
including improved skills to plan and implement appropriate 
burning programs over 650,000ha of the region 
 
LMAT6:  By 2013, the baseline for soil health in intensive and 
peri-urban lands will be established. 
 
LMAT7:  During 2008 to 2013, the grazing industry has been 
participating and co-investing in natural resource management 
outcomes 
 
LMAT8:  By 2013, the peri-urban and hobby farm sector is 
participating and co-investing in natural resource management 
outcomes 
 
LMAT9:  By 2013, parthenium weed has not spread from existing 
2008 containment line 
 
LMAT10:  By 2013, bellyache bush has been eradicated from 
Walsh River Gorge – section from Emu Delta to Youngala 
Waterhole 
 
LMAT11:  By 2013, best practice grader grass management 
guidelines have been developed, disseminated and adopted by 
affected grazing and conservation lands 
 

 
RA / OGW 

 
 
 

RA / OGW 
 
 
 
 

RA 
 
 

RA 
 
 

OGW / P 
 
 
 

RA 
 
 
 

CB / OGW 
 
 

CB / OGW 
 
 
 

OGW 
 
 

OGW 
 
 
 

OGW 

                                                      
 
7 P – planning; RA – resource assessment; OGW – on-ground works; CB – capacity building 
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The terrestrial biodiversity asset is presented under two headings, namely: 
 

·  Condition of native terrestrial vegetation communities and 
·  Condition of significant native terrestrial species and ecological communities. 
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The region generally retains the pre-European vegetation types and distributions, 
although they have been somewhat modified by cattle grazing, exotic pastures, woody 
weeds, mining and the localised impacts of infrastructure development. The many 
vegetation types that occur reflect the region’s diversity of landforms, geology, soil 
types and climatic variation.   
 
Vegetation is mostly open woodland dominated by Eucalyptus and Corymbia species 
with a grassy understorey. Other vegetation communities common in the region 
include: paperbark woodlands, Lancewood (Acacia shirleyi) dominated gravelly 
ridges within open woodlands, Bluegrass communities (Dichanthium and 
Bothriochloa species) which occur as open grasslands on the undulating riverine 
plains and floodplains of major Gulf and Mitchell streams, salt marsh, mudflats, 
mangrove and sand dune communities which occur in a broad coastal band, small 
areas of vine forest (e.g. Forty Mile Scrub) and the Wet Tropics rainforest systems 
which occur in the higher rainfall eastern parts of the region; and riparian woodland 
and forest that occur along the more permanent watercourses. 
 
The region overlays four bioregions: the Gulf Plains, the Einasleigh Uplands, Wet 
Tropics and Cape York Peninsula.   
 
In 2004, regional ecosystem mapping identified 581 regional ecosystems – 98 
occurring in the Gulf Plains, 330 in the Einasleigh Uplands, 146 in the Wet Tropics 
and six in Cape York Peninsula. Of these four are ‘endangered’ and 139 are ‘of 
concern’.   
 
Two National Land and Water Resources Audit reports – Landscape Health and, 
Terrestrial Biodiversity – are relevant to the assessment of biodiversity condition and 
trend in the Northern Gulf NRM region8.  The Landscape Health in Australia report 
(Morgan 2001) found the region was scored in the third lowest stress category (out of 
six). Issues identified included the impact of introduced plant and animal species and 
lack conservation tenure being the most significant. The Australian Terrestrial 

                                                      
 
8 A consistent limitation of this work recognised in both reports, is the scale at which the assessments 
of condition and trend are made (bioregion or subregional level) and the lack of adequate and accurate 
data for many parts of the extensive land use zone in Australia, of which the Northern Gulf is a part. 
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Biodiversity Assessment (NLWRA 2002) provided a more detailed assessment of the 
condition and trends of a number of key attributes of biodiversity and landscape 
health. Key findings for the region included: nationally important wetlands and 
riparian condition was fair to good; approximately 20-40% of the regional ecosystems 
are under threat; inadequate data for assessment regarding native plant and animal 
species condition and trend; region is a medium to high priority for consolidation of 
Australia’s protected area network. In regards to integrated natural resource 
management and community-based biodiversity conservation (e.g. threatened species 
recovery), the region was found to have genuine capacity to integrate conservation 
into natural resource management. 
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The terrestrial fauna of the region is poorly known but it 
is likely to be diverse due to the broad range of habitats 
ranging from the Gulf of Carpentaria in the west to the 
rainforests of the Wet Tropics in the east. Of particular 
note are the large numbers of migratory birds which 
utilise the inter-tidal and wetlands areas around the Gulf 
of Carpentaria.  In 2004, a comprehensive review of all 
available terrestrial vertebrate fauna data available for the 
Northern Gulf region was undertaken9.   
 
From existing data sets, 834 fauna species have been 
recorded – 449 birds, 61 amphibians, 127 mammals and 
197 reptiles. Eighty-three species in the Northern Gulf 
are considered endangered, vulnerable or rare under 
Australian Government and Queensland legislation (Box 
5). Fifty-one migratory birds listed in International 
treaties were also recorded for the region.   
 
From data available for native vegetation, more than 
4000 plant species have been recorded. One hundred and 
twenty-four species are listed as rare, 24 are vulnerable, 
11 are endangered, one presumed extinct and two extinct.   
 
The Directory of Important Wetlands in Australia (ANCA 1996) provides a list and 
description of wetlands considered to be of national importance.  Within the region, 
all of the wetlands included in the directory are on the coastal floodplains. Listed 
wetlands are: Dorunda Lakes, Macaroni Swamp, Mitchell River Fan Aggregation, 
Smithburne-Gilbert Fan Aggregation, Southeast Karumba Plain Aggregation, 
Southern Gulf Aggregation and Stranded Fish Lake. These wetlands are significant 
for wintering, feeding and breeding grounds migratory birds, as well as being 
important sites for aquatic vertebrate species (fish, crocodiles and marine turtles). 
 

                                                      
 
9 This included Museum databases, WildNet (EPA 2003), the Queensland Historical Fauna Database 
references (EPA 2003), the Birds Australia Atlas, and a variety of unpublished datasets. 

BOX 5: Threatened fauna 
species  
 
Of the Australian Government’s 19 
threatened species (listed under 
the Environment Protection and 
Biodiversity Conservation Act 
1999) identified as occurring in the 
Northern Gulf region, six species 
are considered to have significant 
habitat and distribution in the 
Northern Gulf region. These are:  
·  golden-shouldered parrot 
·  Gouldian finch 
·  star finch (eastern subspecies) 
·  red goshawk 
·  northern quoll and  
·  yakka skink. 
 
The Northern Quoll was added 
since the 2004 NRM plan, due to 
stark declines in its numbers 
across the Top End due to cane 
toad ingestion, rampart wildlife and 
competition with other predators. 
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Springs are small but particularly important as aquatic habitats and refugia for 
terrestrial species. As many provide permanent water, they create distinctive aquatic 
habitat in otherwise dry environments. They may contain specialist spring animal and 
plant species and are often of great cultural and pastoral significance.    
 
Riparian land – areas that adjoin, directly influence, or are influenced by a fresh water 
body – is a key feature for habitat, refugia and dispersal of small mammals and birds. 
Because of their special features, rivers, streams and gullies can have a 
disproportionate importance for biodiversity conservation compared to the area they 
occupy (See also Section 4 Land). There is very little recognition of values of most of 
the freshwater habitats of the region compared with the coastal wetland aggregations 
which are well known and recognised in legislation and in the minds of most regional 
communities. Apart from region’s streams that occur within the Wet Tropics World 
Heritage Area, there is very little formal recognition of any kind for freshwater 
habitats in most other parts of the region (See also Section 6 Freshwater Systems).   
 
For more detail, see the Terrestrial Biodiversity Report (Kutt 2007). 
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A critical issue for terrestrial biodiversity management is the paucity of data available 
for the region. Examination of the existing data sets reveal discrete bias of data to well 
studied bioregions (e.g. southern portion of Cape York Peninsula and the western 
edge of the Wet Tropics bioregions). Primary data is lacking in several areas and for 
numerous assets, for example: 

·  75% of the area has no amphibian data, 40% has no bird data, 65% has no 
mammal data, 56% has no reptile data and 24% has no plant data; 

·  90% of the area has no rare and threatened amphibian data, 40% has no rare 
and threatened bird data, 90% has no rare and threatened mammal data, 56% 
has no rare and threatened reptile data and 80% has no rare and threatened 
plant data; and 

·  95% of the area has less than 10 amphibian species records, 68% has less than 
20 bird species records, 95% has less than 10 mammal species records, 89% 
has less than10 reptile species records and 77% has <50 plant species records.  

 
In the 2004 NRM plan, the lack of direct information about the distribution, 
abundance, ecological pattern, trend and condition was identified as a critical issue for 
biodiversity. Three key areas regarding biodiversity management in the region remain: 

·  The lack of long term biodiversity data to be able to understand condition and 
trend over time; 

·  The lack of long term biodiversity data that can be used to identify the 
resilience of flora and fauna to climate change; and 

·  The lack of clear data on the relationship between biodiversity pattern and 
threats such as changing fire regime, increasing pest plant and animal 
abundance (especially exotic pastures), grazing pressure and infrastructure 

Aspirational target:  
Ecosystem function and connection of landscapes is s table such that the 
distribution, composition and diversity of native p lants, animals, and genetic 
integrity of endemic species are viable. 
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development.  Overlying this is the effect that climate change will have on 
both ecological (e.g. vegetation pattern) and threatening processes (e.g. spread 
of weeds) and therefore biodiversity. 

 
Despite limitations of the existing data, several key issues and threats have been 
identified. 
 
One of the critical issues for terrestrial biodiversity management is the extent, impact 
and number of ecologically significant invasive plants. Despite poor data records for 
the region, the Queensland Herbarium lists more than 300 introduced plant species (of 
the more than 4,000 plant species recorded). Introduced plants can be considered to 
fall into two categories: 

·  Those universally recognized as weeds posing a threat to land condition and 
biodiversity (e.g. rubber vine, grader grass); or 

·  Introduced pasture grass species that are considered important for improving 
grazing land condition and pastoral production, but can be a significant threat 
to biodiversity (e.g. buffel grass, gamba grass).  

 
Of the two categories, introduced pastures (e.g. Buffel grass, Gamba grass, Mission 
grass and Sabi grass) are considered to be the greater threat to biodiversity, due to 
their potential geographic extent. Introduced pasture grasses can aggressively alter 
natural ecosystems by competing for nutrients, space and light, thus swamping native 
species and replacing them with an exotic monoculture. They also fuel higher 
intensity fires that kill native trees, shrubs and grasses. In addition, these grasses often 
regenerate more quickly than native grasses after fire. The influence of some 
introduced grasses on nutrient flux, fire regimes, and plant biodiversity has been 
examined, but their effects on fauna have not been studied.   
 
Management of extensive land uses such as grazing can affect many aspects of 
biodiversity condition and trend, and more so under the twin pressures of climate 
change and the push for increased agricultural development and intensification in the 
well-watered north of the continent. The key pressures that deserve consideration 
from a biodiversity perspective are: 

·  Increasing spread of introduced pasture species on native vegetation and 
vertebrate fauna; 

·  Changing fire regimes in response to increasing land use intensification and 
changes in ground cover and woody vegetation structure due to climate change 
and grazing pattern;  

·  Increasing grazing pressure through:  
o increasing stocking rates driven by cost-price pressures and therefore 

property intensification and impacts on maintaining ground cover; and 
o increasing number of water points and impacts on the species reliant on 

these remote and ungrazed areas as habitat refuges.  
 
Other weed problems in parts of the region, include annual ragweed, bellyache bush, 
castor oil plant, chinee apple, giant rats-tail grass, giant sensitive plant, giant sensitive 
tree, Noogoora burr, rubber bush (calotrope), Siam weed, sicklepod, spiney emex, 
thornapples, neem tree and leucaena (See Section 4 Land). 
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At least eleven of the introduced plants known to occur (or potentially occur) in the 
region are listed as weeds of national significance (Parkinsonia, lantana, rubber vine, 
prickly acacia ssp. Indica, hymenachne, salvinia, mimosa, cabomba, parthenium weed, 
pond apple, and bridal creeper).   
 
The intensity and frequency of fire affects both native vegetation communities and 
species through habitat modification. While fire is an important element of the 
Northern Australian landscape and is a consequence of the monsoonal climate, fire 
regimes have changed from pre-European patterns. Between April 1998 and March 
2000, 13% of the Australian continent was burnt predominantly in northern Australia. 
Only a very small proportion of Northern Australia has escaped more than three to 
five years without fire. One factor altering fire regimes is the prevalence of smaller 
and more intensively managed pastoral properties and the reduction of fuel loads by 
cattle-grazing. On grazing properties, fires are generally unwelcome as they reduce 
fodder availability for cattle and are typically suppressed. Conversely in extensive 
properties and particularly on Aboriginal lands, fires are still frequent, but now burn 
far larger areas, are of higher intensity and less controllable (Woinarski et al 2007).   
 
While much of the native plants and animals of Northern Australia tolerate frequent 
fire, many species are at risk from high frequency fires (such as fire-sensitive plant 
species that need time lags between burning to recruit and flourish to a size that is fire 
tolerant). Vertebrate fauna most at risk include ground or grass-nesting birds, slow-
moving reptiles and species that shelter in fallen hollow logs, leaf litter and/or dense 
grass. Other animals may survive fire but suffer increased risks of predation in the 
more open burnt areas. While a single fire may have any of these impacts, altered fire 
regimes may have even more substantial impacts. Woody plants increase in cover in 
areas in which fire is excluded or infrequent, producing fleshy fruits important as a 
food source for many elements of biodiversity. Some animal species need patchy fire 
patterns, such as Squatter Pigeons that need burnt or open areas to forage, but nest in 
dense grasses (Woinarski et al 2007).   
 
The Australian Government Environment Protection and Biodiversity Conservation 
Act 1999 provides for identification and listing of threatened species and threatened 
ecological communities; and recognition of key threatening processes. Several of 
these key threatening processes are relevent to the biodiversity conservation in the 
region:  

·  injury and fatality to vertebrate marine life caused by ingestion of, or 
entanglement in, harmful marine debris;  

·  loss of climatic habitat caused by anthropogenic emissions of greenhouse 
gases;  

·  predation, habitat degradation, competition and disease transmission by feral 
pigs;  

·  predation by feral cats;  
·  competition and land degradation by feral rabbit;  
·  beak and feather disease affecting endangered psittacine species; and  
·  infection of land clearance – an issue in the headwaters of the Mitchell River. 

 
There is a potential for impacts from fire ant, feral rabbits although these are currently 
not issues in the region. 
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In a global context, climate change is an overarching concern that is now recognised 
as the greatest threat to biodiversity. From a biodiversity perspective, the interaction 
between climate patterns, vegetation pattern and fire regime is central to climate 
change effects in the Northern Gulf region. Climate change is also predicted to 
promote the spread of invasive, detrimental generalist species of weeds and feral. The 
key response will be developing baseline monitoring of flora and fauna to identify 
how species might be affected by changing climate and ecological processes, the 
identification of adaptive, resilient and vulnerable facets of biodiversity and habitat in 
the Northern Gulf, and providing information to land managers to help mitigate 
threats to biodiversity form climate change. (See Section 10 Climate Change for more 
detailed information). 
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The identification and protection of significant, priority 
or refugial areas under various stewardship mechanisms 
(e.g. on-ground works, Nature Assist and Nature Refuge 
agreements, rural leasehold land agreements) is a priority 
issue for biodiversity conservation and management in 
the region. 
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The boundary of the region includes or overlaps nine 
national parks, five resource reserves, two forest reserves 
and one conservation park including two new 
conservation reserves (Box 6).  
 
Representativeness and area of land under protection 
varies for each of the four bioregions: 13% of Cape York 
Peninsula is reserved (84% of the regional ecosystems 
represented), 2% of the Einasleigh Uplands (77% 
representation), 19% of the Wet Tropics (90% 
representation) and 3% of the Gulf Plains (30% 
representation).   
 
Progress has been made with stewardship and nature 
conservation agreements in the region since the NRM plan in 2004. The Northern 
Gulf is now collaborating with the EPA and Queensland Parks and Wildlife Service 
Nature Assist program. Through Nature Assist, landholders can be funded for work 
such as fencing, watering points and weed control on part or all of their properties that 
are covered by a voluntary perpetual conservation agreement with the EPA over a 
nature refuge. The Australian Wildlife Conservancy, owners of Brooklyn Station, has 
signed a Conservation Agreement under the Nature Conservation Act 1992 (Qld). 
 
While the concept of wild rivers and the accompanying legislation caused much 
controversy within the Northern Gulf community, their presence suggests that the 

BOX 6: New conservation reserves  
 
Two new conservation reserves have 
been gazetted since the 2004 NRM plan.  
 
The first, Mutton Hole Wetland 
Conservation Park  covers 
approximately 8,000 ha in the Gulf Plains 
bioregion and contains Karumba plains 
wetland vegetation communities, which 
are unrepresented in the current reserve 
system. These wetlands are of state, 
national and international significance for 
waterbirds and migratory waders. 
Recently, dry season wetland bird, 
freshwater aquatic fauna and terrestrial 
flora surveys have been conducted. 
 
The Australian Wildlife Conservancy – a 
privately run organisation that buys 
wildlife sanctuaries across Australia – 
purchased the 60,000 ha (148,260 acres) 
Brooklyn Station . This second addition 
to the reserve system is home to 
approximately 40% of all Australian bird 
species; almost 30% of all Australian 
mammal species; and at least 71 
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condition of the riparian systems in Northern Gulf is high10. Currently the Staaten 
River is declared as a Wild River under the legislation and others are likely to be 
proposed in the future. 
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A range of other mechanisms for conserving terrestrial biodiversity and initiatives that 
are improving knowledge regarding biodiversity assets and values are important in the 
Northern Gulf region, including:  

·  Northern Gulf Biodiversity project –  
o examining the relationship between biodiversity, management and land 

condition across the Gulf land types; 
o producing data on fauna distribution and patterns; 
o developing of “toolkit” of condition assessment methods, managing for 

biodiversity in rangelands and different viewpoints to complement 
Grazing Land Management;  

·  Northern Gulf grader grass project – examining the ecological aspect of this 
introduced species; 

·  EPA’s biodiversity planning assessment – completed for part of the region 
(Einasleigh Uplands assessment is currently under preparation and 
assessments are planned for the Gulf Plains and Wet Tropics bioregions). This 
methodology could be used as a tool for identifying areas of stewardship or 
conservation priority;   

·  Mapping of wetlands under the Queensland Wetlands Programme – partially 
completed for region;  

·  Cape York Peninsula Sustainable Fire 
Management Project – engagement of more 
than 50 remote land managers of Cape York 
Peninsula and the Northern Gulf in establishing 
best practice fire management;  

·  Delbesssie Agreement for leasehold land – 
requires landholders to carry out their duty of 
care for the land including maintaining 
groundcover and native grasslands, protection 
of riparian vegetation and avoidance of damage 
to biodiversity (Box 2, Section 2.8.2). 

 
Currently there are no projects in the Northern Gulf or 
Australia-wide addressing the impact of climate change 
on tropical savanna biodiversity. In a general review of 
forecast of change in weather patterns, trends for the 
Northern Gulf region suggest increasing temperatures 
(with variation from lower in the east and higher in the 
west), increasing summer rainfall in a similar pattern to 
temperature. These changes will manifest as changes in 
fire and vegetation growth patterns, which will have a 
flow on effect to biodiversity, via changes in habitat 

                                                      
 
10 The definition of a ‘wild river’ is a river system that has all, or almost all, of its natural values intact. 
That is, the river system is virtually untouched and in near natural condition. 

BOX 7: Outcomes from investment in 
on-ground works for terrestrial 
biodiversity 
 
Since the 2004 NRM plan, the Northern 
Gulf has invested in a range of on-
ground works to protect and/or 
rehabilitate significant sites and habitats, 
which have a flow-on effect for protecting 
biodiversity. A total of 39 projects were 
identified in this review, and these 
included:  
·  16 riparian area protection projects 
·  one threatened species habitat 

protection project 
·  two caring for country and bush 

tucker projects 
·  four pest plant and animal control 
·  three land acquisitions 
·  two planting projects 
·  four important site recovery 
·  six springs and wetland protection 

and  
·  one fire management project.  
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structure.  Reviews of general impacts on native plants and animals in Australia, 
identify climate change as: 

·  having an effect on timing and on-set of breeding;  
·  causing shifts in available habitat (especially in areas with altitudinal gradients 

such as the Einasleigh Uplands bioregion);  
·  changes in migration patterns, food availability due to changed flowering and 

fruiting patterns of native plants; and 
·  secondary effects such as increases in introduced plants and animals. 

 
 

Targets for: TERRESTRIAL BIODIVERSITY 

BRCT1:  By 2015, the long-term population viability and stability of 95% of native plant 
species and threatened native plant species is maintained or improved from 2008 levels.  
 
BRCT2: By 2033, 80% of the significant terrestrial and marine native species and ecological 
communities are in good biodiversity condition. 
 
BRCT3:  By 2033, the conservation of naturally occurring aquatic organisms and ecological 
values of 60% of priority natural waterholes and stream reaches is ensured 
 
BRCT4: The health, condition, status and biodiversity of all priority natural waterbodies or 
stream reaches does not decline from their current status (2008 levels). By 2020, there is 
40% improvement from 2008 baseline levels in priority areas. 
 
BRCT5: Ecological connectivity and function across the land and sea to ensure resilience to 
climate change and other threatening processes is maintained or improved by 2033. 
 
BRCT6: The long-term population viability and stability of 95% of Indigenous totemic 
species is maintained or improved by 2033. 
 

MANAGEMENT ACTION TARGETS TYPE OF MAT11 
BMAT1:  By 2013, the Northern Gulf has a robust economic 
model for leveraging ecosystem services funds to the region from 
a variety of investors 
 
BMAT2: By 2013, the distribution of 75% of significant native 
species and ecological communities, and priority refugial areas 
are known 
 
BMAT3:  By 2013, ten additional nature refuges are established 
contributing to a conservation reserve system 
 
BMAT4:  By 2013, an environmental management plan is 
completed and being implemented for the nationally significant 
Mutton Hole Wetlands 
 
BMAT5:  By 2013, two guides to the land systems and preferred 
management practices of the Northern Gulf region have been 
developed and published 
 
BMAT6:  By 2013, a species data base has been developed for 
identification and management specific information for multi-

CB 
 
 
 

RA 
 
 
 

OGW 
 
 

P / OGW 
 
 
 

CB 
 
 
 

CB 
 

                                                      
 
11 P – planning; RA – resource assessment; OGW – on-ground works; CB – capacity building 
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purpose and multi stakeholder use 
 
BMAT7:  By 2013, potentially weedy garden plant production and 
sales have decreased from 2008 levels. 
 
BMAT8:  By 2013, condition and trend analysis for significant 
biodiversity is developed and providing sound and scientifically 
rigorous information for on-going management 
 
BMAT9:  By 2013, partnerships for species recovery are 
implemented to restore regionally extinct species and conserve 
protected, endangered and threatened species. 
 
BMAT10: During 2008 to 2013 the naturalists, conservationists 
and tourism industry has been participating and co-investing in 
natural resource management outcomes 
 

 
 

CB / OGW 
 
 

RA 
 
 
 

CB / OGW / RA 
 
 
 

CB / OGW 
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The region comprises the catchments of the Mitchell, Norman, Gilbert and Staaten 
River systems (Table 7). 
 
Table 7: Northern Gulf NRM region’s catchments 
   Catchment Area km2 Major Tributaries and Streams 

 
   Norman 50440 Clara, Yappar, Norman and Carron Rivers 
   Gilbert  46400 Smithburne, Etheridge, Einasleigh and Gilbert Rivers 
   Staaten 25730 Clark, Vanrook creeks, Red and Staaten Rivers 
   Mitchell 73230 Lynd, Tate, Walsh, Palmer, Alice and Mitchell Rivers 
 Source: National Land and Water Resources Audit (2003) 
 
Rainfall in the region has high season variability but reasonable season reliability. 
During the monsoon season, December to March, flooding is common but for the 
remainder of the year water becomes progressively more scarce, most rivers stop 
flowing and consist of a series of water holes. Due to high rainfalls and extensive low 
gradient plains and floodplains, the waterways in the region retain thousands of 
permanent and semi-permanent water bodies of significant ecological value. 
 
Table 8: Mean Annual Discharge 

River System Mean Annual Discharge 
(ML/Annum) 

 
Mitchell  

 
12 357 000 

Staaten 6 851 000 
Gilbert 4 375 000 
Norman 2 346 000 

Source: National Land and Water Audit (Website 2003)   

 
The wetlands of the extensive coastal floodplain have been recognized for their 
environmental value through their listing in the Directory of Important Wetlands in 
Australia (ANCA 1996) and Register of the National Estate. 
 
Groundwater is a significant component of the water resources in the region and is 
mostly sourced from the sedimentary rocks of the Great Artesian Basin which extends 
around the Gulf and along the western side of the Cape. The pastoral industry is the 
main user of groundwater through bores and bore drains for watering stock. 

/����  5$����6 $%"�2�

There is little data available on the condition of the rivers’ water quality. Many data 
sources have limited or no coverage for the region. Limited conductivity data 
indicates that those rivers that are monitored are of good quality relative to this 
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indicator. Some impacts on water quality have been recorded due to agricultural land 
uses (in the upper Walsh River and upper Mitchell catchments) and sewage release (in 
the upper Mitchell catchment) with elevated nutrient concentrations and low dissolved 
oxygen levels immediately downstream of these sites. Butler and Burrows (2005) 
reviewed all the available NRW stream water quality data for the region. Most of the 
sites were in the Mitchell River catchment. The vast majority of sites had, for a 
variety of reasons, insufficient data to draw any conclusions with the exception of 
salinity data and turbidity data from storm events.   
 
Apart from storm events and where streams are supplemented with irrigated water 
from Tinaroo Dam, surface water quantity in most streams is maintained by sub-
surface groundwater and the quality of surface stream water is influenced by that of 
the ground water. 
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The aquatic habitats of the region are generally considered to be subject to low levels 
of disturbance. Across the region, the types of aquatic ecosystems include: soaks and 
springs, offstream and instream billabongs, riffles and pools, temporary and 
permanent wetlands, dams, weirs, bores, drains and groundwater systems. The upper 
reaches of the Mitchell catchment draining wet tropics areas are permanent streams, 
as are some upper reaches of the Staaten, Gilbert and Norman catchments which have 
perennial flows supported by basalt and sandstone aquifers. There is very little 
recorded understanding of the ecology of these varied wetlands or the linkages 
between them, particularly those between upland and coastal systems and especially 
the groundwater ecosystem. 
 
In the 2004 Plan, the condition of the inland aquatic ecosystems of the region was 
believed to be in good to excellent based on the near natural condition of the region’s 
water resources and the comparatively low level of human activity. However, there 
has been some increase in human activity, particularly tourism and mining. The most 
recent studies of the aquatic ecosystems have confirmed the Gilbert and Norman 
catchments to be in excellent condition, and the Mitchell catchment less so, although 
still very good in lower sections. The size and history of preceding monsoons and 
resulting flows remain the controlling influence on the condition of the region’s 
inland aquatic ecosystems. 
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Very little is known about the biology or ecology of the region’s freshwater fish fauna. 
Given that the list of fish species for the region is also incomplete, the knowledge 
base on fish biodiversity has increased significantly since the last NRM plan. Fish 
surveys have now been conducted on all catchments in the region with the exception 
of the Staaten catchment (due to be surveyed in 2008). 
 
Previous studies (e.g. Unmack 2001) had described the region as having a low species 
richness. However, recent surveys have extended the ranges of at least nine species 
and discovered possibly five or more previously undescribed species. Each river 
contains between 38 to 50 or more species, which would be regarded as species rich 
under Unmack’s classification and be amongst the most species rich rivers in 
Australia. Each catchment has a unique species composition, despite widespread 
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linkages during floods. Water turbidity is a major factor in determining the fish 
community composition. 
 
Several shark and ray species occurring in the region are listed as vulnerable or 
endangered under the Commonwealth’s Environment Protection and Biodiversity 
Conservation Act 1999. These are the freshwater sawfish and the freshwater stingray. 
There are anecdotal reports of the presence of the green sawfish and the critically 
endangered speartooth shark in the region’s freshwaters. Research into these species 
is ongoing. 
 
The species of most economic and cultural interest would be the barramundi. The 
largest commercial barramundi fishery in Queensland exists in the estuaries and along 
the coast of this region. There is also a significant recreational and tourist based 
fishery. Landholders, Indigenous groups and other residents also attach special 
significance to barramundi fishing, particularly as it provides an important food 
source. Very little is known about the distribution of barramundi in the region’s 
wetlands, the location of important nursery and rearing areas or how the barramundi 
population will be affected by flow alteration and climate change.   
 
Three crustaceans of commercial and recreational importance have very strong links 
to the freshwaters of the region. The redclaw crayfish is an important recreational 
species and food resource to the local residents. It is also a major aquaculture species. 
Strains sourced from the Mitchell and Gilbert Rivers are now farmed in many tropical 
and semitropical regions of the world. The giant freshwater prawn is similarly a 
species of aquacultural and recreational importance. Both species are distributed 
across most of the region’s catchments. The banana prawn spends its early life at the 
upper reaches of estuaries near the freshwater interface. There is a large amount of 
evidence that freshwater flows influence their movement downstream, and the size of 
the subsequent catch in commercial fisheries (Robins et al., 2005). 
 
Groundwater fauna12 comprise many kinds of crustaceans and worms, snails, insects, 
other invertebrate groups, and, in Australia, at least two species of blind fish. This 
group of fauna contribute substantially to the biodiversity of Australia and may be 
functionally important in aquifers and, especially, in the zone of interaction between 
river water and the groundwater present in the banks and beds of rivers.  
 
Groundwater is probably the most stable aquatic ecosystem in the region, so any 
changes to the groundwater fauna could be reflecting rapid changes to climate. Thus 
the groundwater fauna may be an ideal community to monitor the success of 
ecosystem management. While it has potentially significant value, little data is 
available on groundwater fauna for the region.  
 
Other aquatic fauna present in the region are: 
·  saltwater crocodiles; 
·  freshwater crocodiles; 
·  frogs – the upper tributaries of the Mitchell, Walsh and Gilbert Rivers contain 

frog species of conservation concern; 
                                                      
 
12 The following information is sourced from Humphreys (2006). 
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·  saw-shelled turtle; 
·  a number of aquatic lizards and snakes preferring waterholes (usually larger ones) 

with good fish populations; 
·  platypus and water rats; 
·  waterbirds and wading birds; and 
·  Australian snub fin (Irrawaddy) dolphin, classified as rare in Queensland, may 

also be found in lowland portions of major rivers. 
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Aquatic plants to note include: 
·  phytoplankton such as algae, diatoms and blue-green algae; 
·  algae, moss and bryophytes; 
·  larger aquatic plants such as water lillies; and 
·  emergent grasses such as reeds and sedges. 
 
For more detail, see the Freshwater Systems Report (Hogan, 2007). 
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The issues and threats to the aquatic environments of the region are varied and include: 
·  Major new water infrastructure such as the proposed Nullinga dam; 
·  Restrictions to fish migration by infrastructure such as culverts, dams and weirs; 
·  Increased erosion and land degradation; 
·  Increased pollutant loads (and subsequent blue-green algal blooms) and turbidity;  
·  Increased salinity from water table changes, irrigation and rising sea levels; 
·  Major site disturbance caused by feral pigs; 
·  Invasive weed species such as rubber vine, giant milkweed, bellyache bush, 

cabomba, water hyacinth and hymenacne (a Weed of National Significance); 
·  Riparian zone changes including from changed grazing regimes and fire 

management practices; 
·  Introduction and spread of pest fish such as tilapia through people moving fish 

into un-infested areas; 
·  Harvesting rare and threatened species by the aquarium trade; 
·  Land use changes, such as increased urbanization around Mareeba;  
·  Aquifer harvesting; 
·  Increased tourism pressure, particularly recreational fishing; 
·  Loss of cultural heritage, both Indigenous and European, due to restricted access 

and government policy; and 
·  Climate change impacts. 
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Recent alluvial gully mapping in the Mitchell and Gilbert catchments, indicates that 
respectively there are more than 1600 km2 and 100km2 of active alluvial gully erosion 
in these two catchments alone (Brooks et al., 2008). Estimates from measured rates of 

Aspirational target:  
The ecological and morphological condition of fresh water systems is providing 
quality habitat and function. 
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erosion at a sample of gullies in the Mitchell catchment, suggests the total sediment 
yield from alluvial gullying in this one catchment is more than 35 Mt per year.  
 
This recent work in the Mitchell catchment (Brooks, etal., 2007; Knight et al., 2007) 
highlights the significance of alluvial gullying as a sediment source. 
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Riverbank erosion, although a natural process, is increased in disturbed systems due 
to the increased height of flood peaks and the reduction in riparian vegetation. Stock 
access to riverbanks also increases the erosion rate. It is important that key frontage 
and riparian areas identified (through property and regional planning) are fenced to 
improve stock control and allow regular wet season spelling and fire. In the region, 
over-grazing in some areas, especially due to the variability of rainfall, means that 
stocking rates that are sustainable in good years may exceed carrying capacity in poor 
years. If stock numbers are held constant at the higher level, cover can be very low in 
poor years and erosion rates high when heavy rainfall occurs. Maintaining greater 
levels of ground cover is critical to reducing sediment loss to waterways. 
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Rising groundwater levels has the potential to mobilize salts stored within the soils 
into the waterways causing elevated stream conductivity. Saline groundwaters have 
been recorded close to the surface in Dingo Creek area (Rose et al., 1996). However, 
these levels are still low by standards of most rivers in north Queensland. 
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Water quality in the region has been affected locally by past mining activities.  
According to the NR&M (Coe and Gilbert, pers. comm.), pollution generated by past 
mining operations constitutes a significant local problem in terms of water quality. 
Bartareau et al. (1998) and Butler et al. (2007) both confirm the significant threat 
created by runoff form abandoned mines in the upper Walsh catchment. (See also 
Section 4 Land). 
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The key sustainability issue for inland aquatic ecosystems is the maintenance of 
environmental flows. Biodiversity, especially aquatic, is dependent on a suitable 
climate producing seasonal rainfall, streamflow and wetlands sufficient to live until 
the next season. Knowledge regarding minimum streamflow size, duration, timing 
required especially by iconic species crocodiles and barramundi; critical refuge areas; 
migratory patterns; and recharge rates for aquifers is critical. In addition, it will be 
important to predict likely effect of climate change, water harvesting and building of 
instream structures. 
 
Water abstraction, artificial filling and contamination of aquifers (including the 
clogging of pore spaces by the mobilisation of fine sediments) are threats to 
groundwater fauna, especially where groundwater drawdown of great areal extent 
may affect the entire distribution of short-range endemics. 
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Many researchers in the area have declared aquatic weeds to be a major threat to the 
aquatic biodiversity and ecology of the region. In their study of the Walsh and upper 
Mitchell catchments Ryan et al. (2002) found 34 species of native aquatic 
macrophytes, reeds and sedges and three species of exotic macrophytes. 
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At least 11 of the Australian Government’s Weeds of National Significance are 
known or potential weed species of the Northern Gulf region. These are: Parkinsonia; 
lantana; rubber vine; prickly acacia; hymenachne; salvinia; mimosa; cabomba; 
parthenium weed; pond apple; and bridal creeper. All of these invasive weeds have 
the potential to be spread by downstream flows. The extent and degree of threat posed 
by many of these species is still poorly known, but highly likely to be of major 
significance. Those species that are aquatic or semi-aquatic are known to have major 
impacts on aquatic ecosystems. 
 
A weed causing concern in the upper Mitchell River catchment is bellyache bush. 
Another species, paragrass is an exotic semi-aquatic grass species found mainly in 
upper catchment areas in disturbed riparian sites and any areas where there is a gap in 
the riparian vegetation. It has been shown to increase sedimentation and alter channel 
morphology, reduce water quality and flow rates, harbour exotic fishes and reduce 
habitat access for waterbirds. It provides very poor habitat for fish and is not 
incorporated into aquatic food chains. (See also Section 4 Land and Section 5 
Terrestrial Biodiversity). 
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Algal blooms, particularly blue-green algal blooms, can cause serious health problems 
to both animals and humans. Such blooms degrade water quality which can be costly 
to treat if water is for human consumption. Blooms require enhanced levels of 
nutrients to establish, plus hot, still conditions. At present, such blooms are confined 
to intensive agricultural areas in the upper Mitchell catchment. 
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The exotic fish, tilapia are one of the world’s worst pests. They have been introduced 
to more than 70 countries. In north Queensland, they are now well established in the 
Barron River and the upper Herbert River and recently in Emu Creek in the Mitchell 
Catchment. There is a high risk of their spread to other rivers in the region. Once in 
these rivers, they would establish and spread quickly. Since first being detected in the 
upper Burdekin catchment in 2004, tilapia has spread to over 500km of stream in less 
than two years (Veitch et al. 2006). A similar rate of spread could be expected in the 
Gulf of Carpentaria rivers.   
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In response to the increased pressures on the region’s aquatic ecosystems, a number of 
plans have been developed and areas declared under statute. The recent key initiatives 
include:  

·  Wild Rivers declaration over Staaten River 
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·  Water Resource Plan (Gulf and Mitchell) 
·  Wetlands mapping (EPA) 
·  Property Management Plans (NGRMG, others) 
·  Pest management plans (various) 
·  Duty of care and environmental stewardship (State agencies) 
·  Tropical Rivers program 
·  Australian Government water fund 
·  Northern Australia land and water taskforce 
·  Northern Australia land and water futures taskforce 

 
There is far from consensus amongst stakeholders and others to the response measures 
listed above. One problem is the lack of communication between the various planners, 
researchers and agencies. The management authority and jurisdiction varies with the 
specific sites, those having some control of elements of aquatic ecosystems include: 
·  Leaseholders 
·  Aboriginal Communities 
·  Pastoral companies 
·  Mining companies 
·  Agricultural companies 
·  Sunwater 
·  Shire Councils (some under threat of amalgamation) 
·  Department of Primary Industries and Fisheries 
·  Department of Natural Resources and Water 
·  Environmental Protection Agency 
·  Department of Infrastructure and Planning 
·  Department of Mines and Energy 
·  Department of Main Roads 
·  Department of Tourism, Regional Development and Industry 
 

TARGETS for: FRESHWATER SYSTEMS 

FWRCT1: By 2033, the rate of human induced gully erosion on all major streams in the 
region is decreased by 20% from 2008 baseline levels 
 
FWRCT2: Adequate environmental flows are maintained to all rivers and streams in the 
region based on sound science and local knowledge as required by the National Water 
Initiative and as required by community expectations 
 
FWRCT3: By 2028, flows are maintained that sustain cultural values 
 
FWRCT4: By 2015, 15% of high value and 5% of all permanent natural waterbodies or 
stream reaches within the catchment are being specially managed to maintain ecological 
values and integrity in accordance with the National Water Initiative 
 
FWRCT5: By 2015, extraction from groundwater systems is at sustainable levels for 
maintenance of groundwater quality 
 
FWRCT6: By 2028, water quality in a minimum of 90% of Gulf river reaches does not 
negatively affect aquatic and human life 
 
FWRCT7: By 2028, endemic native vegetation cover exists on 70-85% of Northern Gulf 
river banks 
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MANAGEMENT ACTION TARGETS TYPE OF MAT13 
 
FWMAT1:  By 2013, a digital elevation model for 10,000ha of the 
Mareeba-Dimbulah Water Supply Scheme is complete 
 
 
FWMAT2:  By 2013, Tilapia have been removed from the Mitchell 
Catchment headwaters and no new introductions have occurred. 
 
FWMAT3:  By 2013, three fish barriers in the region have been 
mitigated 
 
FWMAT5: By 2013, a waterbody and wetland inventory exists for 
all catchments of the region and includes known aquatic fauna 
distributions 
 
FWMAT6:  By 2013, the heavy metal contamination risk in fish in 
the lower Norman and upper Mitchell catchment is identified and 
environmental and public health considerations enacted 
 
FWMAT7:  By 2013, the causes of gully erosion have been 
identified and strategies developed for management and 
mitigation 
 
FWMAT8:  By 2013, a code of practice for alluvial mining in the 
region has been developed and adopted by the small mining 
industry 
 
FWMAT9: By 2013, the water quality guidelines for gulf rivers has 
been reviewed and recommendations have attracted investment 
for implementation 
 
FWMAT10: By 2013, management practices to protect 
groundwater resources are established and adopted  
 

 
RA 

 
 

OGW / CB 
 
 

OGW 
 
 

RA 
 
 
 

RA 
 
 
 

RA / CB 
 
 
 

CB/P 
 
 
 

RA 
 
 
 

RA / OGW 
 

 

 
 

                                                      
 
13 P – planning; RA – resource assessment; OGW – on-ground works; CB – capacity building 
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The Northern Gulf coastal and marine areas are home to important ecosystems such as 
the mangrove systems, significant areas of seagrasses around Karumba and extensive 
wetlands. Widespread tidal flats, saltpans and saltmarshes that characterize the coastal 
plains are fish nurseries and habitat for approximately 280 species migratory birds. 
They are recognised as being of international importance. (See also Section 5 
Terrestrial Biodiversity and Section 6 Freshwater Systems). 
 
The Gulf of Carpentaria is an enclosed, shallow-water system with a gyre (circular), 
clockwise current which experiences a complex system of tides. Its waters are nutrient 
rich and have been noted for their diversity of marine species. While little detailed 
studies have been conducted, one survey of the Gulf found 684 species (Long and 
Poiner 1994). Levels of abundance and diversity were found to be highest in the sands 
and muddy sands of the inshore waters. The Gulf seafloor has recorded 569 species: 
crustaceans (139 species), bivalves (64), sponges (60), soft corals (56), gastropods 
(39), tunicates (32), starfish (28), bryozoans (26), sea cucumbers (24), hydroids (19), 
and fish (15) were plentiful (CSIRO Marine Research 2004). A variety of hard corals 
(12 species), worms (12) and algal species (5) were also present.   
 
The Gulf contains important habitat for protected marine species including the 
Australian snub fin (Irrawaddy) dolphin, high populations of sea turtles and their 
nesting sites, significant dugong numbers, substantial crocodile habitat, sea bird 
rookeries, extensive seagrass meadows which form part of the important feeding 
grounds for marine species across Northern Australia, high diversity of benthos biota, 
one of the highest diversity of planktonic biomass in the world and coral. This is one 
of the least understood environments and possibly contains as yet undefined endemic 
species (Department of Industry, Science and Resources, 1999). 
 
Wetlands form a very large and important interface between terrestrial and marine 
environments. There is a range of permanent, semi-permanent, freshwater and saline 
wetlands. They are reliant on the freshwater flows, both size and seasonality from the 
river systems of the Gulf. 
 
The Port of Karumba is located within the region. This facility services the grazing 
and mining industries through live cattle and mineral exports (e.g. zinc and lead 
concentrate). Fishing in the Northern Gulf coastal and marine areas is also significant 
from both the commercial and recreational industries. The coastal and marine areas of 
the region are a key attraction for tourists to north-west Queensland. Tourism in the 
Gulf is growing annually and increasing its contribution to the economic base of the 
region. The current industry is largely built around the recreational fishing tourism. 
An estimated 50,000 tourists visit the southern Gulf of Carpentaria each year (Greiner 
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et al., 2002). Of those, 90% listed recreational fishing as the main or one of the main 
reasons for their visit. 
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A number of activities are occurring within the coastal and marine areas that are likely 
to have impact on these resources, including: 

·  Land use practices in the catchment and impacts on:  
o water quality of freshwater and tidal systems through higher pollutant 

and sediments loads; 
o water quantity and seasonality through extraction in catchment areas; 

·  Dredging for port activities and shipping and associated impacts on coastal 
and marine areas; 

·  Port activities with quarantine threats from in-coming vessels and careening 
practices; 

·  Commercial fishing impacts on habitat and fish stocks; 
·  Recreational fishing impacts on habitat, fish stocks and coastal fishing 

locations; 
·  Impacts of marine debris (ghost nets and other refuse such as buoys, bottles, 

fishing line etc.) on marine life; 
·  Disturbance of migratory wader bird habitat; 
·  Changes in coastal processes due to climate variability and associated impacts 

on coastal habitats 
·  New mining activities and transport access requirements to the coast for export 

purposes; and  
·  Management of tourism activities including waste disposal, impacts on 

freshwater supplies and on important fish species. 
 
The coastal and marine environment of the region is reliant on volumes of seasonal 
freshwater flows. These influence the marine environments and species including 
commercial values such as sizes of prawn catches. 
 
A recent study has recorded the changes in coastal areas observed by Traditional 
Owners in the Kowanyama area (UNU Channel 2008). Increasing inundation of tidal 
waters into to fringing vegetation communities and freshwater streams and rivers have 
been recorded. Rises in sea level will contaminate fresh water and threatens coastal 
communities like Kowanyama. One of the concerns is that the predicted increase in 
severity of storms will result in impacts on the flat coastal plains country and change 
the coastal landscape. 
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Catchment management has been a key response to managing coastal biodiversity and 
processes. The challenge for catchment management is to deal with the whole 

Aspirational target:  
Ecosystem function and connection of marine and coas tal environments is stable 
such that the distribution, composition and diversi ty of native plants, animals, and 
genetic integrity of endemic species is viable 
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catchment area from watershed to the coast as a single system and to integrate action 
across the many agencies involved. 
 
Management of specific coastal resources occurs under a number of State and 
Commonwealth laws. A key resource is the fisheries present in the Gulf, in particular 
the northern prawn, in-shore fin-fish and mudcrab. Fisheries management in the Gulf 
including protection of fish habitat occurs under both Queensland and Australian 
government legislation. Since the introduction of the national environmental 
legislation, the Australian Government now plays a stronger role in assessing 
environmental performance of Australian fisheries. Take records are collected for 
commercial fishers as part of the licence requirements and for recreational fishers 
through interviews. This information and data from monitoring programs are needed 
as part of the management of fish stocks for long-term sustainability.  
 
The wetlands of the region have an interim listing on the Directory of Important 
Wetlands of Australia for migratory waders. 
 
Local communities have been aware for many years of the impact of marine debris on 
marine life. The main sources of the debris are believed to be the commercial fishing 
fleets operating in the Arafura Sea. As a response, the ghost nets project looks at 
removing, recording and recycling marine debris and involves more than 20 
Indigenous communities from all around the Gulf including Torres Strait. In the three 
years since its commencement, more than 82,000m of net have been collected and 
removed. Recording involves identifying the type and country of origin for each net 
recovered from coastal areas. While the majority of nets have an unknown origin, 
many are from Taiwan (17%), Taiwan/Indonesia (7%), Indonesia (6%) and Korea 
(6%) with 4% originating from within Australia. 
 
 

TARGETS for: COASTAL AND MARINE  

 

CMRCT1: By 2028, there is less than 20% decrease of productivity of marine based 
primary production due to climate variability from 2008 baseline levels 

CMRCT2: The structure and function of key marine, estuarine and coastal habitats and 
ecosystem services they provide are maintained by 2028. 

CMRCT3: Key habitats for priority and culturally important coastal and marine species 
are protected and managed by 2028. 

 

MANAGEMENT ACTION TARGETS TYPE OF MAT14 
  
CMMAT1:  By 2013, research and monitoring programs 
are operating that fill prioritised information needs 
regarding the extent and condition of the Northern Gulf 
coastal and marine assets, their social, environmental, 
economic and cultural values.  
 
CMMAT2:  By 2015, pressures on the Northern Gulf’s 
coastal and marine assets have been assessed, 
prioritized and implementation commenced. 

 
RA 

 
 
 
 
 

RA / OGW 
 
 

                                                      
 
14 P – planning; RA – resource assessment; OGW – on-ground works; CB – capacity building 
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CMMAT3:  By 2013, management arrangements across 
jurisdictions and sectors are integrated to ensure 
effective approaches to coastal and marine 
management issues. 
 
CMMAT4:  By 2013, the cumulative impacts on water 
quality and coastal marine ecosystems from mining and 
other land based activities is being monitored  
 
CMMAT5:  By 2013, the occurrence of ghost nets on 
the Gulf of Carpentaria coastline is reduced and 
mitigating strategies are accepted by East Asian 
neighbors 
 
CMMAT6:  By 2013, an effective recycling processes is 
identified for ghost nets and other petroleum based 
plastics 
 
CMMAT7: By 2013, there are higher levels of 
participation by Aboriginal people in coastal and marine 
monitoring and management programs. 
 
CMMAT8:  By 2013, the management and recovery of 
grunter stocks is based on sound ecological science 
and implemented to increase the population and stocks 
 

 
P / CB 

 
 
 
 

RA 
 
 
 

OGW / CB 
 
 
 
 

CB 
 
 
 

CB 
 
 
 

RA / OGW 
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Traditional Owner groups in the Northern Gulf NRM region have strong connections 
to their land and traditional sites. Connection in this plan refers to the feeling of 
belonging, affinity and attachment that Traditional Owners have for country.   
 
Aboriginal culture is inseparable from country (Box 8). 
In Traditional Owner understandings, culture is country 
and country is culture, they are so closely linked.  
Hence, throughout this plan as resource management 
and caring for country is discussed, one has to 
appreciate that for the Traditional Owners of the 
Northern Gulf we are also discussing culture. An 
unhealthy landscape is linked to an unhealthy culture, 
and a sense of deep loss. 
 
The NGRMG with assistance from State Government 
agencies convened a meeting at Undara in April-May 
2002 to seek Indigenous involvement in land 
management issues for areas covering the Savannah 
region. This resulted in the establishment of the 
Northern Gulf Savanna Indigenous Group (NGSIG). 
The NGISG consists of nominated members from the 
traditional tribe and or language groups of Tagalaka, 
Kurtijar, Euwamian, Wakamin, Wakajul Mbarbarrum, 
and Djungan.     
 
There are specific requirements for consultation with 
Aboriginal and Torres Strait Islander people in most 
planning processes under Queensland legislative frameworks, due to the long-
standing relationship of traditional lands and knowledge and Traditional Owners and 
the recognition of the part land plays in custodial and customary lore.   
 
 
 
 
 
 

Aspirational target:  
Achieve a community-wide understanding that the lan d owns the people and therefore a 
healthy land and sea equates to healthy people  

BOX 8: Connection to country  
 
Ron Richards, a Ewamian Elder, notes 
the following:  
“Ownership is not a piece of paper. 
Country owns us. I feel like I belong to 
country. Our love of it [country] does not 
come with conditions. We should be 
looking after country, playing our part in 
keeping it healthy.  The recognition that 
Traditional Owners belong to country is 
very important.  We gotta get fair dinkum 
about these things”. 
 
Joseph Rainbow, a Kurtijar man, 
describes this connection as “a deep 
indescribable emotion. The emotion is as 
deep a feeling you experience when you 
loose someone close in your family like a 
mother or a brother. As you remember 
them you feel close to them, even though 
they aren’t there in person. Connection to 
country is a sense of belonging, of where 
your heart is, it’s where the old people 
come from”. 
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Access to country is an essential means to improving the spirituality and well being of 
Traditional Owners. The close connection between country and culture leads to 
confusion in many environmental programs. Cultural awareness (taking kids bush), 
caring for old people, caring for rock art and other sites is discussed in the same 
breath as caring for biodiversity or water quality. Society and environment are not 
separated by Traditional Owners, and thus create issues for indigenous people when 
they are separated as issues in environmental programs. Traditional owners believe 
that without country there are no people, and that without people there is no country.   
 
Native Title has brought the Traditional Owners in the region formal recognition of 
their family linkages and rights to country, and created formal pathways to negotiate 
those rights. However, in some cases it has also eroded the level of trust and 
friendship that some elders had with other land managers and created some conflict 
within Traditional Owner groups.   
 
In the preparation of all plans that affect the lands of our country (e.g. regional coastal 
plans, resource management plans, local government planning schemes and regional 
planning strategies), Indigenous Traditional Owners should be included as community 
partners, in the planning for and management of Indigenous Traditional Owner 
cultural resources.  
 
Potential threats to intellectual and cultural property rights from bio-prospecting, 
nature based activities (i.e. tourism) and other research exist and need to be addressed. 
 
Other issues of significance to Indigenous communities include: 

·  the ‘proper’ people are not consulted; 
·  understanding of Indigenous knowledge is poor;  
·  devaluation of Indigenous knowledge by Western science;  
·  lack of mechanisms to protect Indigenous knowledge;  
·  fragmentation of Aboriginal organizations;   
·  lack of resources and frameworks for Indigenous knowledge;  
·  community needs not being met;  
·  unclear accountability processes;  
·  current planning processes are inappropriate; 
·  access to information is poor; and   
·  problems of distance and dispersal.  
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The development of the draft development plan “Caring for Country” (December 
2003) by the NGSIG provided significant input into the regional planning process.  
The NGSIG has employed coordination staff for implementation. This plan focuses 
on on-ground works achievable by Indigenous communities in the Northern Gulf 
NRM region. Indigenous involvement in on-ground works needs to achieve multiple 
outcomes for Indigenous communities including the collection of Indigenous 
knowledge in relation to cultural and natural resource management; and the protection 
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and/or restoration of Indigenous cultural sites. Both of these can be achieved by 
getting Indigenous people ‘back on country’. Key initiatives include: 

·  Access to country; 
·  Mapping sites of cultural importance; 
·  Working in partnership with other land managers; 
·  Building cultural awareness through cross-cultural training to bridge the gap 

between community groups; 
·  Greater levels of ownership of land by Indigenous peoples; 
·  Generation of economic development opportunities; and 
·  Improved policy development and implementation. 

 
Two nominated representatives of each Traditional Owner group work together in the 
NGSIG for an integrated cooperative approach to Indigenous resource management 
for the region. It is important to recognise that Traditional Owners cannot speak for 
other people’s country, and must also maintain good communication with their own 
group when speaking on their behalf.  For thousands of years Aboriginal people have 
run an open transparent ‘bottom up’ governance structure and this governance 
structure must still be adhered to today. Governance structures of the NGSIG and the 
Northern Gulf Resource Management Group successfully account for this. 
 
Regardless of land tenure, Traditional Owner communities in the region have initiated, 
and are involved in addressing, land and coastal management issues through activities 
such as sustainable fishing practices, site mapping/ assessment and protection, tourism 
and catchment management, water quality and stock management, weed management, 
biodiversity training and believe these programs and other traditional management 
processes exemplify best practice environmental management 
 
Indigenous communities in the Northern Gulf are progressively working towards 
establishing agreements with Local Governments and graziers in the region. These are 
in the form of Indigenous Land Use Agreements (ILUAs) and Memorandum of 
Understandings. The Ewamian Corporation can be considered to be very successful in 
the ILUA negotiations. The negotiations have all been on a voluntary basis with long-
term benefits emanating for both Traditional Owners and local government/graziers. 
 
Cultural awareness training (sharing history, knowledge and tradition) is seen as one 
way of over coming barriers to resources. The NGSIG has already targeted several 
on-the-ground projects including the mapping of cultural art on the Robertson River, 
fencing of a site of great cultural importance and the Number One waterhole on Delta 
Downs for the Kurtijar people, the development of a greenhouse to experiment with 
the production of bush tucker and medicines and other fencing projects on specific 
properties. 
 
Nationally, there is increasing involvement of Indigenous peoples in land 
management, with repeated calls for Indigenous issues to be fully integrated into 
policy and program management. This is certainly the case in the Northern Gulf.  In 
1996, Traditional Owners managed around 15% of Australia and their involvement is 
essential to the future of biodiversity in this country. Their extensive ecological 
knowledge could be better used to improve our understanding of biodiversity and its 
management. Exchange of Indigenous knowledge and learning would be assisted by 
their more comprehensive and interactive involvement in land management across an 
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array of tenures and ecosystems. As such there is strong linkage between the 
Biodiversity targets and actions, the Freshwater Systems targets and actions and 
Indigenous Natural Resource Mangement targets and actions, particularly in regards 
to Capacity Building. 
 
 

Targets for: PEOPLE – INDIGENOUS RESOURCE MANAGEMENT  

PRCT1: By 2015, Traditional Owner income from cultural or resource based 
industries has increased from 2008 levels. 
 
PRCT2: By 2028, the number of cultural heritage sites and places protected has 
increased from 2008 levels.   
 
PRCT3: By 2028, communities have the interest, power, capacity and resources to 
manage NRM and the landscape appropriately.  
 
PRCT4: By 2028, Indigenous people have increased access to and involvement in 
the management of land and sea country. Arrangements for access to country are 
established for areas that are a priority for the region’s Traditional Owners.  
 
PRCT5: By 2028, the Traditional Owner groups enjoy an improved attitude, 
knowledge and motivation for cultural identity. 
 

MANAGEMENT ACTION TARGETS TYPE OF MAT15 
PMAT1: By 2013, 70% of Traditional Owner 
knowledge is captured and available for future 
generations 
 
PMAT2: By 2013, the leadership skills of Traditional 
Owner youth have been enhanced and are 
motivating positive action for cultural and 
environmental outcomes. 
 
PMAT3:  By 2013, there is an increased cultural 
awareness in the region. 
 
PMAT4:  By 2013, all significant cultural heritage 
areas are mapped by Traditional Owners 
 
PMAT5:  By 2013, Indigenous people have increased 
access to, and involvement in the management of 
land and sea country 
 
PMAT6: By 2013, an increased number of 
Indigenous Land and Sea Centres and ranger groups 
are established  
 

 
RA 

 
 

CB / OGW 
 
 
 
 

CB 
 
 

RA 
 
 

CB / OGW 
 
 
 

CB /  OGW 
 

                                                      
 
15 P – planning; RA – resource assessment; OGW – on-ground works; CB – capacity building 
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The communities and individuals that reside in the Northern Gulf region are an 
essential element of the landscape’s health today and critical to our future.  People use, 
harvest, extract, abuse, restore, observe and care for the region’s landscapes based 
primarily on their values and the surrounding motivating and inhibiting factors. 
People’s activities have a large influence on the region’s ecological footprint and we 
acknowledge that they are both a critical asset and threat in the region. Given the 
remoteness of the region only a small number of individuals have significant control 
over the management, and thus condition, of a large area of our natural landscapes. 
 
It is imperative that the communities of the region take action today to secure the long 
term health of our natural environment so that the ecosystem services we enjoy today 
(clean water, productive soils, generous food supply, healthy lifestyles, aesthetic and 
recreational pleasures) are available for our future generations. A community with 
capacity (resources, knowledge and tools) and motivation (passion and commitment) 
for our local region is a huge asset for sustaining our region’s environmental, social, 
economic and cultural health. 
 
Substantial research exists regarding the benefits of public participation in 
environmental management which can be summarised for the region as: 

 Local people are often the custodians of generations of environmental 
observation and thus their local knowledge is critical to incorporate in decision 
making for our futures. 

 People’s attitudes and behaviours are long lasting and can sustain actions for 
the long term regardless of government support or legislation. Thus time spent 
to create healthy attitudes and behaviours can have flow on benefits for the 
region for many years. 

 Understanding and sharing people’s values (deliberative dialogue) can often 
solve problems and resolve conflicts, thus substantially improving the chances 
of achieving large scale mutual and positive outcomes for the region. 

 The act of participation is often also an act of learning and innovation, thus 
increasing our capacity to achieve positive outcomes for the region. 

 
The success of participation relies on the process, personalities, leadership, trust, and 
integrity of those involved. In a remote region and in rural industries, the social 
networks are relatively small and people are generally ‘known’ to each other.  
Therefore familiarisation of the social drivers and the involvement of the local people 
in an appropriate manner are extremely important for effective or successful public 
participation – that is participation that leads to improvement or attainment of 
outcomes for our long term well being. 
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The main social drivers in the region and their relevance for community participation 
can be identified in Table 9. 
 
Table 9: Drivers and relevance for community participation in NRM in the Northern Gulf region 

 Driver Relevance 

Trust 
 

Very High  
Trust is mainly generated at the ‘individual’ level as opposed to the ‘institutional’ 
level.  It takes time for community to determine if a person or process is ‘genuine’ 
and once trust is established the community tends to be loyal and supportive.  The 
region has a long history of a lack of trust for government and bureaucracy as 
there has been many incidents that have created disadvantage or been autocratic 
in approach. 

Integrity 
 

Significant 
The region mainly consists of a small social network where people become ‘known’ 
and thus the deeds of the person or institution are also recognised.  It takes years 
to develop recognition of one’s integrity in the region. 

Connection 
 

Significant 
People are connected through relationships with one another or with places.  
People create associations and identity based on those relationships.  To be 
‘connected’ creates a belonging and thus a responsibility to the area. 

Family 
 

Very High  
Family is the most important social driver for all clusters of community.  Most 
managers consider the ‘long term’ based on providing for future generations. 

V
al

ue
s 

Lifestyle Significant 
Many people live in a region like the northern gulf based on the bush lifestyle, and 
thus care very much for the open spaces, undeveloped and healthy environments 
of the gulf region. 

Profit High 
Profit provides for attaining goals with family and lifestyle as well as satisfaction.  
Without profit people do not have capacity to contribute to improvements. 

Peers Significant 
This links to connection and the desire to be recognised and well regarded in our 
small communities.  Often the ‘leaders’ trial change and if successful others follow. 

Satisfaction 
-passion, 
commitment 

Significant 
There is still a strong sense of ‘community’ in the gulf and recognition of others 
values, thus people often do things for the betterment of others or the environment 
for essentially their voluntary contribution to the ‘public good’.  Also if people feel 
connected to a landscape, there is personal satisfaction, strong passion and 
commitment in caring for and enjoying that landscape. 

M
ot

iv
at

or
s

 

Compliance Medium 
People will do what they have to – albeit reluctantly if it doesn’t seem important or 
sensible. 

Expense High 
Expense reduces profit and thus removes capacity to attain family and lifestyle 
goals. 

Legislation Significant 
Much legislation is perceived as irrelevant to the region and appears to be South 
East centric.  Often it creates perverse incentive to improving or undertaking best 
practice resource or environmental management.  Meeting the requirements for 
legislation also takes much time and creates confusion, generally creating a 
negative experience and loosing support for the original intent of the legislation. 

Limited 
human 
resources 

Significant 
There are not many people and therefore each individual tends to be involved in 
multiple community groups/ action and is extremely busy.  The gulf region has 
some of the highest levels of volunteerism per capita in Australia.   

Distance 
and seasons 

Medium 
Industries have peak periods where communications are negligible and people are 
always more positive after rain than at the end of the dry season. 

Time Very High 
People are very busy and find it difficult to participate.  Meetings etc need to be for 
a tangible purpose and provide good feedback. 

In
hi

bi
to

rs
 

Language High 
Information needs to be succinct, relevant and in ‘gulf language’.  This improves 
participation, trust and integrity as well.   
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The ability of the region’s communities to respond to issues and pressures that 
originate from within the region is generally good thus the majority of locals are able 
to participate in improving the health of our landscapes for future generations. Where 
those issues and pressures originate from the external economic and political arenas 
the ability for response from the community is mixed and more likely to be difficult 
(Table 10). 
 
Table 10: The issues and responses for the Northern Gulf region 
Issues originating from WITHIN the region 

Issue Response 
Skills shortages – lack of supply of 
training (infrastructure and product) 
that meets industry and community 
needs 
 

Employ local and create mentoring 
programs 
 
Work with regional training organizations to 
package products based on demand 
 
Developing skills ‘centre’ concepts 

Youth emigration – youth leaving 
region for education and employment 
 

Employ local and create mentoring 
programs 
 

Science and innovation – lack of 
quantitative evidence 

Coupling local knowledge with science and 
research institutions to fill information gaps, 
as necessary 
 
Identify and implement priority projects in 
collaboration with research organizations 

 
 
 
 
 
 
 

Capacity –  
resources, knowledge 

and tools  

Lack of relevant tools Work with software and R&D providers to 
develop or customise relevant tools – 
community driven process 

Attitude and practice – need to 
continue to encourage people to see 
the ‘bigger’ long term picture 

Work with community leaders to trial and 
adopt improving attitude and practice  

Often bad management is rewarded 
by funds distributed to ‘problem 
areas’ 

Reward systems for good management and 
healthy landscape condition – developing 
ecosystem service products 

 
 

Motivation  

Payment for time – loss of 
volunteerism 

Emerging issue that needs response 

 
 
Issues originating EXTERNAL to the region 

Issue Response  
 

Capacity –  
resources, knowledge 

and tools  

Short term funding cycles – 
landscape change and other natural 
resource and environment issues 
require long term action (especially 
pests) 

Ensure projects can endure post funding 
contracts 
 
Lobbying governments to make long term 
commitments to environmental change 

Motivation  Profit – margins are reducing 
especially with fuel price rises 

Assist innovation where mutual benefit to 
profit and landscape condition  

 Compliance – very time consuming 
and people get confused with permits 
etc 

Assist interpretation to help efficiencies 

Aspi rational target:  
Communities and industries have the capacity and mo tivation to implement NRM 
change for sustainable populations and industry wit h the ability to adapt and 
prosper under a climate of change 
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Inhibitors  Perverse Legislation – policy is Sth 
East centric and not relevant for 
remote areas, causes opposite of 
intent on-ground 

NGRMG often acts as an advocate and 
assists community present issues or make 
submissions where all stakeholders agree 
 
Lobbying governments to test policy in 
remote area scenarios before implementing 

 Language and poor engagement 
process 

NGRMG often ‘interprets’ external 
information and will facilitate process where 
the issue is deemed to be important for gulf 
communities 

 
The pressures and responses for the region are summarised below: 
 
Pressures originating from WITHIN the region 

Pressure Response 
Northern Australian Development – 
speculators purchasing property and 
influencing local attitude and 
motivation 

Developing relationships with speculators 
and providing information to locals 
 
Seeking funding for priority projects to 
assist community and landscape 
management to adapt to changes resulting 
from climate change, agricultural migration 
and increased mining activity 

Loss of connection as property 
changes hand through sales 

Developing landscape induction processes 

 
 

Capacity – 
resources, knowledge 

and tools  

Lack of succession into leadership 
roles 

Create mentoring programs 
 

 Financial self sufficiency for project 
implementation 

Developing commercial models to create 
self sufficiency for NGRMG core 

Motivation  Reduced satisfaction due to loss of 
connection and changing attitudes 
due to immigration of new people 

Reward volunteerism and acts for public 
good 

Inhibitors  Time constraints for community Design participation and projects around 
community nuances and ensure that 
purpose and feedback is relevant and 
meaningful 

 
 
Pressures originating EXTERNAL to the region 

Pressure Response  
 

Capacity –  
resources, knowledge 

and tools  

Northern Australian Development 
– government policy and research 
focus not incorporating local 
people 

Work with governments for knowledge 
brokering and ensure local voice is 
heard 

Motivation  Compliance expectations 
unrealistic 

Work with governments to identify 
perverse policy and rectify 

Inhibitors  Top down approaches 
 

Lobby governments to improve 
processes 

 Lack of political weight 
 

Build the regional profile politically 
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NGRMG recognise the importance of our local communities in attaining the short and 
long term targets that will improve the condition of our landscapes and maintain our 
ecosystem services for future generations.  In order to summarise the organizations 
position the declaration below has been adopted: 

 

���
 
 
 
 
 
 

 
We, local representatives of community, industry, local government, conservation and 
Traditional Owners from across the region,  

1 Acknowledge the importance of our community and as such will ensure that decisions 
and projects emanate from our ordinary residents and that all engagement be founded in 
the inherent dignity of people and their values, rights and responsibilities.  

2 Welcome participatory and transparent governance
  
in our communities to work together 

to improve the condition of our natural landscapes so that our children and grand children 
have access to robust ecosystem services such as clean water,  generous food supply, 
healthy lifestyles, aesthetic and recreational pleasures.   

3 Build community with capacity (resources, knowledge and tools) and motivation (passion 
and commitment) for our local region for sustaining our region’s environmental, social, 
economic and cultural health. 

�  Express appreciation to our research, peak body, State Government and Australian 
Government partners that have provided assistance through funding so that our 
communities are able to secure and improve our  region’s environmental, social, cultural 
and economic well being. �

5 Affirm that community support and participation is critical to the effectiveness of attaining 
the targets in this plan through planning, decision-making, service delivery and 
assessment. 

6 Also recognise that it is our responsibility to enable the free and full development of 
human potential, foster relationships based on mutual understanding, trust and respect, 
facilitate the sharing of values and ideas, and create more inclusive and sustainable 
communities. 

7 Further recognise that the capacity of our community needs to be built to address 
barriers and build the confidence of people to participate in, and negotiate and partner 
with, institutions that affect their lives. 

8 Ensure that strong local governance is able to resolve competing interests, balance risks 
and investment and make effective choices for the future and is based on the principals 
of: 

1 Trust – be faithful to our community and nurture rather than dictate 
2 Integrity- deliver outcomes for our region that matter to our communities  
3 Accountability – clearly defined responsibilities for all decisions and actions 
4 Equality – equality of voice and place, diversity and inclusiveness  
5 Leadership – to think and act strategically 
6 Openness – be as open as possible in all dealings and relationships 
7 Purpose – be clear about the local objectives and support them with a strong 

evidence base 
8 Sustainability – ensuring the continuation of the collective voice 
9 Values – identify and build on the values of our local communities 
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Targets for: PEOPLE – COMMUNITY RESILIENCE  

PRCT6: By 2028, the natural resource-based income and prosperity for the region’s 
communities is maintained or increased from 2008 levels. 
 
PRCT7: By 2028, secure funding resources have increased that allow communities to 
adapt to and mitigate climate change including building the resilience of the regional 
environments and industries. 
 
PRCT8: By 2028, the natural history, ecosystem function, climate and ecosystem 
modelling, and anthropogenic influences to ecosystem services in the region is 
documented and used by school curriculum, local people, industries and governments. 
 
PRCT9: By 2028, the rate of volunteerism and participation in activities that enhance 
environmental resource condition increased by 20% from 2008 levels. 
 

MANAGEMENT ACTION TARGETS TYPE OF MAT16 
 
PMAT7: By 2013, local people have improved resources and 
skills to effectively plan for and sustainable manage their land 
and sea 
 
PMAT8:  By 2013, the local environment values and 
ecosystems services is embedded in the learning of children in 
the Northern Gulf region 
 
PMAT9:  By 2013, communities and industries have access to 
stable funds to implement public good outcomes 
 
PMAT10:  By 2013, community leadership and motivation for 
improved resource condition is strong and delivering positive 
outcomes 

 
CB 

 
 
 

CB 
 
 
 

CB 
 
 

CB 
 

 

                                                      
 
16 P – planning; RA – resource assessment; OGW – on-ground works; CB – capacity building 
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Our climate is always changing. It is influenced by both natural phenomena and 
human induced changes on differing time scales.  
 
Natural phenomena includes the annual seasonal cycle, El Nino/Southern Oscillation, 
Madden-Julian Oscillation (MJO), Pacific Decadal Oscillation, North Atlantic 
Oscillation, volcanic eruptions, fluctuations in solar irradiance, changes in orbital 
cycles and variations in ocean, land and polar ice. The MJO, also known as the 40-day 
wave, is a large scale oscillation in the equatorial region that originates over the 
Indian Ocean and travels east at 800 km per day (10m/s) (APSRU 2008). The MJO is 
believed to have a significant influence over local climate in the region. 
 
Human induced (or anthropogenic) drivers of climate change include changes in land 
use, urbanisation, and anthropogenic sources of atmospheric greenhouse gases, 
aerosols and other pollutants. 
 
Australia has one of the most variable climates in the world. Adding to the challenges 
this poses is the large body of evidence of the increasing impact of human activity on 
our climate. In the Intergovernmental Panel on Climate Change (IPCC) Summary for 
Policymakers 2007 report, the authors state that ‘warming of the climate system is 
unequivocal’ and that there is a ‘very high confidence that the globally averaged net 
effect of human activities since 1750 has been one of warming’.  
 
Furthermore, the IPCC provides the most authoritative scientific information on the 
topic, incorporating input from the world’s leading climate change scientists and 
climate modelling systems. Key findings from the IPCC Fourth Assessment Report 
(Alley et al. 2007) are that: 

·  Most of the observed increase in globally average temperatures since the mid-
20th century in very likely (greater than 90% probability) due to the observed 
increase in greenhouse gas concentrations caused by human activity; 

·  Warming of the climate system is unequivocal; 

·  11 of the last 12 years (1995-2006) rank among the 12 warmest in the 
instrumental record of global surface temperature, which began in 1850; 

·  Global average sea level rose approximately 17cm during the 20th century; and 

·  The rates of observed warming and rise in sea level have accelerated over the 
last century. 

 
A significant contributor to this warming has been the increase in the levels of 
atmospheric greenhouse gases carbon dioxide (CO2), methane (CH4) and nitrous 
oxide (N2O) much of which can be attributed to human activity.  
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Overall, Australia is a small contributor to global greenhouse gas emissions. However 
compared with other developed nations, Australia differs in that its agricultural sector 
is its second highest emitter of greenhouse gases.  
 
This raises the challenge of how agriculture can not only adapt to climate change but 
also reduce its overall greenhouse gas output while remaining a sustainable and 
profitable section of the Australian economy. 
  
Given the growing awareness of greenhouse gas emissions and climate change within 
the wider community, coupled with the urban community’s current perceptions of 
agriculture, it is in the best interests or all agricultural industries and regional areas to 
be proactive and well informed. 

������  �"����"!$%�!3$�#���"��� ���$"�1$%%�

Historically, rainfall across eastern Australia was relatively high in the late 1800s 
declining through to the mid 1940s. This period was followed by a general increase 
during the 1950s through to the 1970s and 1980s. Since then much of eastern 
Australia (particularly Queensland) and south-west Western Australia has seen a 
drying trend.  
 
This trend has become particularly pronounced since 1970. At the same time, rainfall 
has increased throughout north-west Western Australia.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Trend in annual total rainfall from 1950 to 2006 measured in mm per decade 
 
While this trend may be in part associated with natural or inter-decadal rainfall 
variability, research has also linked these changes to pollution, stratospheric ozone 
depletion and increasing atmospheric greenhouse gas concentrations. 
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Figure 3: Five year moving average rainfall at Normanton. (Note the prolonged periods of above and 
below average rainfall.) 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Five year moving average rainfall at Mareeba. (Note the prolonged periods of above and 
below average rainfall.) 
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Australia’s mean maximum temperature has risen 0.06°C per decade and mean 
minimum temperature has increased 0.12°C per decade between 1910 and 2004 
(Nicholls and Collins 2006). These trends vary regionally, but average temperatures 
have risen across almost all of Australia.  
 
The difference between day and night temperatures (diurnal range) has also decreased 
in most areas since 1910, with the trend particularly evident in Queensland and parts 
of New South Wales. This is consistent with what is expected from an enhanced 
greenhouse warming. 
 
The number of hot days is also increasing in many centres, while the incidence of cold 
nights is declining. Small increases in average temperature might not seem important 
on their own, but they reflect significant increases in extreme temperatures. 
 
Simply, this means a higher incidence and increased severity of heatwaves and a 
decline in the number of very cold nights. These changes have the potential to provide 
both opportunities and threats to agriculture. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Australian annual mean temperature anomalies from 1901 to 2006. 
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Figure 6: Trend in mean temperature from 1970 to 2006 (oC per decade) 
�
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The climate of the Northern Gulf is typical of much of the savannah environments of 
north Australia, characterised by a hot (30-35 ºC), humid, monsoonal wet season from 
December to April, during which most of the annual rainfall of 600-1200mm occurs 
and tropical cyclones sometimes develop. Most cyclones develop in the Gulf of 
Carpentaria, though on occasions cyclones cross Cape York from the Coral Sea and 
redevelop in the Gulf of Carpentaria. The extended dry season, from April to 
November, is characterised by south-east trade winds which bring cooler temperature 
but little rain.   
 
The division of the annual climate cycle wet and dry seasons, however, is an over 
simplification of the complexity and variability of the Northern Gulf climate.  
Indigenous groups in the Region identify up to six seasons during the year, 
characterised by changes in humidity, temperature, wind and rainfall, and marked by 
the flowering times of important plant species, the arrival or condition of particular 
animal species and other natural phenomena. 
 
Weather records from over the last 100 years show that climate of the Northern Gulf 
is characterised by considerable variability throughout the year, from year to year and 
over the longer term.  For example, the 1920s, 1930s and 1960s were periods of well 
below average rainfall, whereas the 1970s was a period of well above average rainfall 
(see Figure 7 below).   
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Figure 7: Five year moving average rainfall for Chillagoe 

 
While mean average temperatures vary from year to year, there has been a gradual 
increase of average maximum and minimum temperatures in the Northern Gulf over 
the last 100 years (see Figures 8 and 9).  
 
 

 
Figure 8: Seasonal maximum temperatures in Georgetown 1902-2002 
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Figure 9: Seasonal minimum temperatures for Georgetown from 1902 to 2002 
 
Changes in climate in the Northern Gulf NRM Region over the last 100 years are 
broadly consistent with trends recorded elsewhere in Queensland, Australia and 
around the world – a phenomenon referred to as climate change.  Figure 10 shows 
upward trend in average temperature in Australia since 1910. 
 

 
 
Figure 10: Changes in average temperature in Australia since 1910 
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The Queensland Government’s action plan for managing the impacts of climate 
change17 summarises the situation in Queensland as follows: 
 

Although Queensland has one of the most naturally variable climates in the 
world, its climate is changing. Bureau of Meteorology data show that 
Queensland has become hotter and drier since 1910, particularly since mid-
1950s, with temperatures rising faster than the global average. 

 

In 2005, Australia recorded its warmest year since reliable, widespread temperature 
observations became available in 1910 (Bureau of Meteorology 2006).  Australian 
mean temperatures have increased by approximately 0.9ºC since 1910, which is 
consistent with the increase of 0.7-0.8 ºC in global mean temperature since 1900 
(Bureau of Meteorology 2007).  In the last 50 years, annual average rainfall has 
increased in the north-west of the country and decreased in the south-west and eastern 
areas, particularly along the coast.  Recent studies indicate that increased rainfall in 
the north-west is likely to be due to an increase in pollution, particularly in Asia.  The 
cause of the decline in rainfall in eastern Australia is still being studied (Nicholls 
2006). 

 
Climate change could pose new risks that go beyond natural climate variability. 
CSIRO projections (Cai et al. 2005), developed using IPCC guidelines, suggest that it 
could make Queensland’s climate more variable and extreme in the future, with the 
likelihood of more intense droughts and heatwaves, and fewer but heavier rainfall 
events. 

 
The nature, rate and extent of climate change will vary across the state.  In far north 
Queensland there is likely to be more rain, particularly in summer, and more intense 
tropical cyclones.  South-east Queensland could face major challenges as a result of 
drier conditions overall, a rise in sea level coupled with rapid population growth and 
increased coastal development. 

Although more uncertain, the drying trend in central Queensland is likely to continue, 
while projections are that western Queensland will experience the greatest warming in 
the state, particularly in the south-west. 

The work of the IPCC and CSIRO also suggest that future changes in Queensland’s 
climate could be abrupt, with a possibility of ‘surprises’ because climate systems are 
complex and are difficult to predict. 

�����+  �%".$���!3$�#���!"��!��8�*��9�!�"����1���: ����%$�� �

CSIRO predictions for Queensland were developed from sophisticated computer-
based models of global climate, and scenarios of future greenhouse gas and aerosol 
emissions. 
The projections (Cai et al. 2005) (relative to 1990 conditions) indicate the following: 

·  Higher temperatures: average annual temperature increases of 0.2-2.1ºC by 2030, 
and 0.7-6.4ºC by 2070, with the greatest warming in inland areas; 

                                                      
 
17 ClimateSmart Adaptation 2007-12 



 

07-374-R-002     68 

·  More hot days and fewer colder nights: 10-100% increase in the average number 
of days over 35ºC, and 20-100% fewer nights below 0ºC.; 

·  A tendency for less rainfall: annual rainfall change of -13 to +7% by 2030, and    
-40 to +20% by 2070 over much of the state; 

·  An increase in cyclone intensity, with maximum wind speeds up to 5-10% by 
2050, and rainfall associated with these events up by 20-30%; 

·  A rise in global average sea level of 18-59cm by 2100, with regional differences 
(Alley et al. 2007); 

·  Increased risk of storm surges along Queensland’s coast, e.g. an expected 1-in-
100-year storm surge in Cairns becoming a 1-in-55-year event by 2050. 

 
Note: The range in the projections reflects uncertainties due to various emissions 
scenarios and model differences. There is more uncertainty about the climate 
predictions for 2070 than about those for 2030, as the uncertainties relating to 
emissions scenarios increase with time. 

 
There is more confidence in temperature projections than in rainfall projections, and 
more confidence in broadscale average changes than in local changes. 
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The overriding issue is that that the Earth’s climate is changing at a faster rate than 
can be explained through natural cyclical processes, that much of this change is 
caused by human actions (in particular the increase in emission of greenhouse gases), 
and that the predicted increase in temperatures, changing rainfall patterns and rising 
sea level will have significant impacts on human societies everywhere. 
 
A secondary issue is that, although the evidence of global climate change is now 
compelling, the climate observations and projections are not yet adequate to provide 
accurate predictions about how temperature, rainfall, humidity and sea level will 
change at particular locations within the Northern Gulf NRM Region.  Examples of 
the importance of fine scale information that emerged from the community climate 
change workshops include: 

·  Extreme rainfall variability from paddock to paddock within individual 
properties, and from locality to locality within the Region; and 

·  Despite an observed average sea level rise around Australia of 17cm over the 
last 100 years, long term residents of Karumba reported that the extent of 
seawater inundation during king tides has actually decreased over the same 
period.  

 
Climate change impacts are likely to exacerbate existing NRM issues such as impacts 
from introduced invasive species and on fire management, vegetation and water 
resources (Campbell 2008). 
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There are two broad approaches that can be taken in response to climate change: 
mitigation and adaptation.  Mitigation refers to actions taken to reduce the human-
induced causes of climate change, such as a reduction in the emission of greenhouse 
gases.  Adaptation refers to social and economic actions aimed at maintaining a 
sustainable quality of life in the presence of climate change, such as adopting new 
land use practices more suitable to changing climate conditions.   
 
The first Northern Gulf Regional NRM Plan (2004) recognised the significance of 
climate to NRM management in the Region and identified climate change as a 
potential threat to the Region’s environments, resources and economy.  However, 
when that plan was prepared there was insufficient information on which to base 
action responses to the threat of climate change and the Northern Gulf community 
was not specifically consulted about climate change issues. 
 
In October 2007, the NGRMG convened a series of workshops throughout the 
Northern Gulf NRM Region to provide community members with up to date 
information about climate change observations and projections and to seek advice 
from the community about what mitigation and adaptation measures could be 
included in the revised NRM Plan for the Region.  One-day workshops were held in 
Mount Molloy, Dimbulah, Chillagoe, Georgetown, Einasleigh, Normanton, Croydon 
and Karumba.  Climate scientists18 from the Queensland Climate Change Centre for 
Excellence presented comprehensive information on climate change at global, 
national and regional scales.  The climate scientists also joined in wide ranging 
discussions about options for community responses to climate change.   
 
The Issues, Targets and Actions identified below were developed from the outcomes 
of the community climate change workshops and follow up workshops with the 
NGRMG members (section 3.0 Plan development process).  
 
In summary, the communities recommended actions centered on education and 
community awareness, further monitoring and research and future planning. 
Education and community awareness recommendations included programs with 
schools, better facilitation of information and the provision of more climate change 
workshops in the future. Monitoring and research emphases included furthering 
partnerships with research and Government agencies to encourage long term 
monitoring and research opportunities as well as attempting to establish a mechanism 
to record local information both from long-term residents and indigenous people. 
Future planning opportunities encouraged building climate change into existing 
planning structures such as Property Management Plans and emerging planning 
documents such as this iteration of the Northern Gulf Regional NRM Plan. The most 
common thread through all of these outcomes is the need to build resilience in natural, 
economic and social systems and the necessity to address climate change in all aspects 
of NGRMG business. To quote Andrew Campbell (2008, p.2): 
 

                                                      
 
18 David McCrae attended the Mt Molloy, Dimbulah and Chillagoe workshops. 
Paul Lawrence attended the Chillagoe, Georgetown and Einasleigh workshops 
Grant Stone and Jacqui Willcocks attended the workshops in Normanton, Croydon and Karumba. 



 

07-374-R-002     70 

We cannot be serious about regional NRM if we put climate change in the too 
hard basket. 
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Asset: CLIMATE CHANGE 

CCRCT1: By 2028, there is less than 20% decrease of productivity of land based 
primary production due to climate variability (relates to LAND asset) against 2008 
levels 
 
CCRCT2: In 2028, communities have affordable and reasonable access to fresh food 
and water for basic human life (relates to FRESHWATER asset)  
 
CCRCT3: In 2028, communities have access to air that does not cause harm to 
human life  
 

MANAGEMENT ACTION TARGETS TYPE OF MAT19 
CCMAT1:  By 2013, a digital elevation model is 
completed for the Karumba area 
 
CCMAT2:  By 2013, the relative vulnerability and 
resilience of 75% of significant terrestrial native species 
and ecological communities to climate change will be 
understood and incorporated in future planning and 
implementation 
 
CCMAT3:  By 2013, the relative vulnerability and 
resilience of 75% of significant coastal and marine native 
species and ecological communities to climate change 
will be understood and incorporated in future planning 
and implementation. 
 
CCMAT4:  By 2013, carbon flux associated with grazing 
land management and fire practices in the region are 
established.  
 
CCMAT5:   By 2013, community acceptable approaches 
for accessing economic opportunities associated with 
carbon capture and storage are developed. 
 
CCMAT6:  By 2013, weather (rainfall and temperature) 
recording infrastructure has improved to provide 
reasonable data for future planning under a climate of 
change. 
 
CCMAT7:  By 2013, the potential and benefits of 
implementing independent renewable energy sources in 
the region assessed to provide reasonable direction for 
future planning under a climate of change. 
 
CCMAT8:  By 2013, communities and industries are 
beginning to adapt practices for climate change 
mitigation. 
 

RA 
 
 

RA / P 
 
 
 
 
 

RA / P 
 
 
 
 
 

RA / CB 
 
 
 

CB 
 
 
 

RA / CB 
 
 
 
 

CB / P 
 
 
 
 

OGW 
 

 

                                                      
 
19 P – planning; RA – resource assessment; OGW – on-ground works; CB – capacity building 
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ABS  Australian Bureau of Statistics 

ANCA  Australian Nature Conservation Agency 

APSRU Agricultural Production Systems Research Unit 

CRC  Cooperative Research Centre 

CSIRO  Commonwealth Scientific and Industrial Research Organisation 

CYPDA Cape York Peninsula Development Association 

DEW  Department of Environment and Water 

DPI&F  Department of Primary Industries and Fisheries 

EPA   Environmental Protection Agency 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

FNQ NRM  former name for Terrain  

FNQ2025 Far North Queensland Regional Planning for 2025 

GBRMPA Great Barrier Reef Marine Park Authority 

GLM  grazing land management  

ILUA  Indigenous Land-use Agreement 

IPCC  Intergovernmental Panel on Climate Change 

JCU  James Cook University 

LGA  local government area 

MAT  management action target 

MERI  monitoring, evaluation, reporting and improvement 

MLA  Meat & Livestock Australia 

NAFI    Northern Australia fire information 

NGISG Northern Gulf Indigenous Savanna Group 

NGRMG Northern Gulf Resource Management Group 

NHT  Natural Heritage Trust 

NRM  natural resource management  

NR&M Department of Natural Resources and Mines (now NRW) 

NRW  Department of Natural Resources and Water 

NCA  Nature Conservation Act 1992 (Qld) 

QPWS  Queensland Parks & Wildlife Service 

RCT  Resource condition target 

TRARC Tropical Rapid Appraisal of Rivers Condition 

UNU  United Nations University 

WONS  Weeds of National Significance 
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