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EXECUTIVE SUMMARY 

Context summary  

The lower Burdekin is the largest floodplain system on the Australian east coast.  It has a 

diverse assemblage of coastal ecosystems, including one of the greatest concentrations of 

wetlands situated in the Great Barrier Reef catchment. Given the magnitude of its physical, 

biogeochemical and biological process functions, it is an important functional component of 

the overall catchment of the Great Barrier Reef, and provides a host of ecological functions 

and processes for the Great Barrier Reef World Heritage Area (World Heritage Area). 

The lower Burdekin floodplain has been extensively developed to intensive irrigated 

agriculture. Sugarcane production systems dominate the floodplain ecosystem in terms of 

area and biophysical processes. The remaining remnant coastal ecosystems occur 

predominantly in areas not suitable for agricultural development, such as low lying and tidally 

influenced coastal margins. Remnant areas outside of the coastal margin include river and 

stream riparian corridors, intentionally retained vegetated corridors within the Burdekin 

Haughton Water Supply Scheme (BHWSS) area, inland floodplain areas outside the 

footprint of existing irrigation infrastructure, and small isolated and degraded remnants within 

the agricultural landscape. 

These remnant coastal ecosystems retain important physical, biogeochemical and biological 

processes but are under pressure due to the influence of the irrigated agriculture system, 

system-wide alteration of floodplain hydrology and pervasive threats posed by weeds and 

hot fire regimes. Alteration of floodplain hydrology is driven by large volume aseasonal flows 

of irrigation scheme tailwater, aquifer recharge operations and rising groundwater levels. 

Increased levels of nutrients, pesticides and sediment occur in run-off moving from 

production areas to receiving coastal ecosystems, including the waters of the Bowling Green 

Bay Ramsar site. 

Key issues 

It is predicted interception of groundwater with ground surface, associated loss of the non-

saturated zone, water logging and potential salinisation will occur in significant areas of the 

lower Burdekin floodplain within the next decade.1 It would seem that, given the magnitude 

of this water management issue, is beyond the capacity of just local stakeholders to address 

through improvements in water use efficiency or other on-farm practices. 

This report examines the lower Burdekin floodplain as a case study of the coastal ecosystem 

management challenges presented on a floodplain dominated by irrigated agriculture. The 

study reviews land use activities and practices and identifies associated arrangements that 

have an influence on the management of land use practices and activities, and the 

maintenance of the coastal ecosystems and coastal ecosystem functions linked to the 

ecological health and resilience of the World Heritage Area. 
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Current management  

In the last few decades significant advancements have been made in natural resource 

management on the lower Burdekin floodplain toward improving the extent and condition of 

coastal ecosystems and reducing the impacts of agriculture on coastal ecosystems. 

However, significant management challenges remain and a major land degradation risk is 

emerging. The rise of groundwater associated with irrigation has continued in the BHWSS 

since the scheme commenced more than 20 years ago. 

The condition, extent and function of coastal ecosystems and agricultural production 

systems on the lower Burdekin floodplain have strong linkages to the management of land 

and water resources. Factors governing land and water resource outcomes represent direct 

and indirect mechanisms for altering the extent, condition and function of coastal 

ecosystems. There is a hierarchy of such factors that can be identified including societal and 

individual values, economic considerations, information and data gaps, available resources, 

organisational vehicles, stakeholder capacity and legislative and planning frameworks. 

While all these factors make some contribution as ómanagement mechanismsô for coastal 

ecosystems, this report focuses on statutory tools, planning frameworks and programs and 

voluntary initiatives by industry and community based natural resource management 

organisations associated with the management of coastal ecosystems and water resources. 

Potential management actions  

The following are potential actions for improved management and protection of coastal 

ecosystem and functions in the lower Burdekin floodplain: 

1. Priority areas for coastal ecosystem protection in the lower Burdekin floodplain include 

significant areas of remnant floodplain coastal ecosystems set aside during the 

development of the BHWSS. Other key remnant coastal ecosystem assets include intact 

riparian systems, remnant delta habitats on the coastal fringe, coastal wetland buffers, 

remnant coastal ecosystem landscape corridor linkages and nodes, wetlands that have 

retained predevelopment ecological character and remnant floodplain habitats 

representative of areas developed to agriculture and potentially suitable for future 

development.  

 
2. Areas for improved management of threats to coastal ecosystems and the inshore World 

Heritage Area in the lower Burdekin floodplain include water use, exotic grass weeds 

and an associated hot fire regime; and increased innovation and adoption of best 

management practices on farms. 

 
3. Coastal ecosystem restoration priorities in the lower Burdekin floodplain include 

revegetation of functional landscape elements, restoration of bunded coastal wetlands 

and addressing major fish passage barriers. 

 
4. Modification of some coastal ecosystems on the lower Burdekin floodplain are 

irreversible or will be slow to respond to management interventions. In this case, the 

priority should be on reinstating ecosystem functions and values that are important to the 
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health of the World Heritage Area within the modified landscape. Opportunities for 

improving ecosystem functions include:  

 
a. Reconfiguring the layout of agricultural production systems to emulate coastal 

ecosystem function outcomes (particularly interception and detention of run-off, 
and nutrient uptake) 

b. Sustaining and expanding control programs for aquatic weed infestations in 
hydrologically modified stream systems 

c. Adopting ecosystem restoration targets that suit modified floodplain conditions 
(i.e. the establishment of riparian rainforests on hydrologically modified drainage 
reaches) 

d. Using seasonal distributary channels to bypass wet season flows around anoxic 
(low dissolved oxygen) stream reaches to facilitate fish movement and 
recruitment 

e. Restoring seasonal hydrological regimes in impacted high value wetland systems 
using hydrological isolation of selected wetlands or sub catchments from 
irrigation tailwater base flows to reinstate hydrological seasonality at micro- or 
meso-scales 

f. Using pumped óenvironmental flowsô to replicate wet season river overbank flows 
down distributary creek systems to avoid critical wet season water quality 
ñcrashesò and enhance fish passage opportunities in floodplain distributary 
stream systems which have been hydrologically modified by river levees and 
non-seasonal flows. 

 
5. Development of a floodplain management plan that integrates water use and ecosystem 

function measures noted above to guide management effort, set priorities, identify 

dependent and rate determinant steps, recognising required trade-offs, and engagement 

of stakeholder. 
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INTRODUCTION 

Background  

The focus for this case study has been developed in association with the Great Barrier Reef 

Coastal Ecosystem Assessment Framework (CEAF) basin assessments.2 The CEAF 

delivers an assessment of the cumulative impacts of development in highly developed and 

less developed areas of the Great Barrier Reef coastal zone to inform assessment of both 

present and future development pressures and potential net conservation gain opportunities 

for the World Heritage Area. 

Objectives and purpose of case study  

This report is one of a series of spatially nested case studies to examine how present 

coastal land-use activities and practices affect the protection of the Great Barrier Reef 

coastal ecosystems. 

The objective of this report is to provide a case study that reviews opportunities to achieve 

improvement in condition, extent and function of coastal ecosystems important to the health 

of the World Heritage Area, while maintaining the capacity of the landscape to provide for 

sustainable irrigated agriculture. 

The case study supports the CEAF basin assessments which are intended to inform the 

strategic assessment of the World Heritage Area and adjacent coastal zone by exploring the 

current extent and connections of coastal ecosystems, land use in the basins and identify 

loss of ecosystem function in the environment that has the potential to affect the ecological 

processes important to the Great Barrier Reef. This case study has reviewed the current 

state of knowledge regarding the coastal ecosystem management challenges presented on 

a floodplain dominated by irrigated agriculture. Through input from local stakeholders as well 

as reviewing available literature, this case study has identified the various management 

mechanisms that influence irrigated agricultureôs impact on coastal ecosystems and the 

ecosystem functions that are or could potentially be provided to the World Heritage Area. 

METHODOLOGY 

This study was conducted during the first half of 2013. The study reviewed extensive 

literature sources concerning natural resource and coastal ecosystem management in the 

lower Burdekin floodplain study area and biophysical linkages between coastal ecosystems 

and the ecological health and resilience of the World Heritage Area. Mapped and remote 

sensed information including satellite imagery and data sets available in Geographic 

Information System (GIS) formats were also consulted. Targeted stakeholder consultation 

was conducted either in person or via phone to ascertain lower Burdekin stakeholder views 

on land-use activities and protection of coastal ecosystems for the health of the World 

Heritage Area. 
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COASTAL ECOSYSTEMS OF THE REGION 

Background  

Great Barrier Reef coastal ecosystems (coastal ecosystems) in and adjacent to the Great 

Barrier Reef are the critical habitats that connect the land and sea. Coastal ecosystems 

provide the interconnections that support the physical, biological and biogeochemical 

process that underpin the ecosystem health of the World Heritage Area. Healthy coastal 

ecosystems are critical for the long term health of the reef. Ecosystem services are often 

considered within the context of the provision of services to human society. The Millennium 

Ecosystem Assessment grouped these services into four categories:3 

¶ Provisioning services such as food, water, timber, and fibre. 

¶ Regulating services such as the regulation of climate, floods, disease, wastes, and 

water quality. 

¶ Cultural services such as recreational, aesthetic, and spiritual benefits. 

¶ Supporting services such as soil formation, photosynthesis, and nutrient cycling. 

 

 

Figure 1:  Lower Burdekin floodplain study area 
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Supporting services are those that maintain other ecosystem functions such as the provision 

of habitat to support commercial fisheries. Regulating services not only provide services to 

human wellbeing but also to other ecosystems. Coastal and marine ecosystems are closely 

interlinked and rely on each other for the provision of many ecosystem functions and 

processes to maintain ecosystem health. 

The CEAF identifies 14 natural ecosystems within the coastal zone of the Great Barrier Reef 

and a range of physical, biogeochemical and biological processes that are provided to the 

Great Barrier Reef (Appendix A). Since European settlement, coastal regions have 

undergone significant modification and the naturally occurring ecosystems are no longer the 

only ones to influence the number and extent of ecosystem functions provided. To account 

for these, the CEAF also identifies a further eight "modified" ecosystems (Appendix B). 

This case study focuses on the lower Burdekin floodplain, comprised of four basins (refer to 

Figure 1). The Queensland Government regional ecosystem mapping identifies that each of 

these basins has representations of eight coastal ecosystems identified in the CEAF (Table 

1). 

Table 1: Areas of concern ï percentage of remaining coastal ecosystems within the study area. Red cells 

indicate areas with less than 10 per cent remaining; orange 10ï30 per cent, yellow 31ï50 per cent and 

green greater than 50 per cent. Note these figures provide no information about ecosystem condition or 

functionality. White cells denote an absence of this coastal ecosystem from the basin and pink cells 

denote an increase in area. 
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Ross 

  100       80 100 100 

Haughton 
75 33 87 23 56 95 67 100 

Burdekin 
82 52 56 48 31 78 23 102 

Don 
100 39 18 9 16 57 25 91 

Modifying coastal ecosystems through development for agriculture, urbanisation or industry, 

can alter or even remove the ecosystem functions provided by the original ecosystem, which 

can be detrimental to adjacent ecosystems such as the Great Barrier Reef. One of the 

dominant issues associated with the development of land is the modification of waterways, 

from draining wetlands to provide land for agriculture, or building roads to allow access to 

new areas. These modifications often result in changes to the way water behaves within a 

catchment, causing it to run-off the land faster without being intercepted, slowed and filtered 

by natural vegetation. Infrastructure such as roads and dams create barriers in natural 

watercourses that can impede fish migration. These changes in ecosystem extent and 

function reduce the capacity for providing ecological processes such as flow detention, 

sediment trapping, nutrient regulation and habitat provision (Appendix A and B).  
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Overview of the basin  within the study area  

The lower Burdekin floodplain case study area lies within the North Queensland Dry Tropics 

natural resource management region and the Northern Brigalow Belt Bioregion 

approximately 65 km to the south east of Townsville. 

The Burdekin River is considered one of Australiaôs largest in terms of peak discharge, and 

its floodplain represents the broadest expression of the quaternary coastal plain on the east 

coast of Australia.4 The study area is dominated by alluvial land forms including active deltas 

and river levees and older floodplain units5, and has one of the greatest concentrations of 

floodplain wetlands in eastern Australia6. 

Mean annual rainfall varies between 750 mm and 1300 mm and is highly seasonal with the 

majority falling in the summer months, usually in association with monsoonal systems, and 

occasionally with tropical cyclones. 

While the Burdekin River is the dominant drainage system and driver of landform 

geomorphology, most of the floodplain to the west and north of the Burdekin River falls 

within the defined Haughton River basin and the southern margin of the Burdekin Delta 

extends into the defined Don River basin.7 

The Haughton River drains to the north western portion of the floodplain and enters the sea 

via an estuary that represents a former mouth of the Burdekin River.8 Between the mouth of 

the Haughton and Burdekin there are numerous floodplain distributary streams which 

receive overbank flows from the larger river systems during large flood events, and drain to 

independent estuaries.7 

The largest of these, Barratta Creek, also has its own substantive catchment originating in 

the Leichardt Range to the south. Several anabranches also distribute to the north and south 

off the Burdekin main channel at its delta, and additional overbank distributary streams (Iyah 

Creek and Saltwater Creek) drain the southern floodplain to independent estuaries south of 

the Burdekin River mouth. During large flood events the majority of the study area can be 

inundated and form one contiguous floodplain wetland system. 

The pre-European settlement landscape of the lower Burdekin floodplain (Figure 2) 

comprised a tropical savanna mosaic of forest, woodland, grassland and wetland determined 

by soil type, drainage, fire regime, proximity to the coast and tidal influence. While the 

climate is seasonally dry, the lower Burdekin floodplain is well watered, with many areas of 

shallow sandy groundwater aquifers which supplement wetlands formed by overbank flows 

and historical meanderings of the Burdekin River.9 The result is numerous seasonal swamps 

and shallow lakes, deep perennial lagoons, and extensive coastal sedgelands. The flat low 

lying coastal margin of the floodplain is influenced by freshwater discharge and sediment 

deposition, tide, wind and wave action. This has created bands of mangrove forests 

dissected by tidal channels, fronted by mud flats or beaches and dune ridges and backed by 

saltpans and marsh, brackish seasonal lakes and sedgelands. 
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Figure 2 Lower Burdekin floodplain pre-clear coastal ecosystems 
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The extent of remaining coastal ecosystems in the contemporary lower Burdekin floodplain 

(Figure 3) reflects the suitability and/or capability of the landscape to be developed for 

irrigated agriculture. Floodplain forest and forest coastal ecosystems in particular have been 

extensively cleared and developed for agriculture. 

Remnant coastal ecosystems remain in areas where the ability to develop is constrained by 

environmental and logistical factors. These areas include saline estuarine areas, wetlands 

and seasonally inundated grasslands and sedgelands. Remnant forest coastal ecosystems 

also remain in areas that are not suitable for irrigated agriculture, and are outside the current 

reach of existing irrigation infrastructure, or as smaller remnants reflecting soil limitations or 

historic tenure artefacts (for example, Crown camping and watering reserves). 

Given that extensive areas of floodplain have been intensively developed for irrigated 

agriculture, and that coastal ecosystems only remain in dedicated corridors and isolated 

remnants and residual downstream areas, it is expected that the larger area of irrigated 

agriculture will continue to have a dominating and potentially detrimental influence on the 

condition of the sub-dominant area of remnant coastal ecosystems. Further description of 

the remnant coastal ecosystems of the lower Burdekin floodplain, including their extent, 

values, functions, condition risks and drivers is summarised below. 

More detailed information on each of the basins within the study area can be found in the 

respective CEAF Basin Assessment Reports for the Haugton, Don and the Ross basins. 
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Figure 3 Lower Burdekin Floodplain Post-Clear Coastal Ecosystems 
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History of land use and developme nt  

Agricultural development of the lower Burdekin floodplain began in the mid-1870s with 

legislation passed in 1868 enabling individual land holders to resume land from pastoral 

runs. In 1875 the first small paddock of sugarcane in the district was grown on the floodplain 

between Plantation Creek and the Burdekin River.10 

When rainfall was found to be inadequate in some years for good crop growth, crops were 

supplemented with irrigated water from the abundant surface water supplies associated with 

the numerous floodplain lagoons in the district. Irrigation first commenced in 1885 when 

surface water from lagoons on the Pioneer Estate was used to irrigate cane.11  

When surface water supplies became limited, groundwater extraction for irrigation was 

introduced to the lower Burdekin floodplain by John Drysdale in 1887. This facilitated further 

cane land development to areas underlain by shallow sand aquifers.10 By the mid-1890s, 

over 2000 hectares of the lower Burdekin floodplain was being irrigated using both surface 

and groundwater sources.11 

By the mid-20th century, reduced replenishment of groundwater by annual flood events 

highlighted the limitations in shallow aquifer water supplies for facilitating extensive irrigated 

agriculture.  Declines in irrigation water quality became apparent, with saltwater intrusion 

occurring where aquifer levels were drawn down below sea level.10 

Engineering response from the 1930s through to the 1960s included construction of 

saltwater intrusion dams at the bottom of Plantation Creek and in the lower Burdekin 

anabranch channels and construction of a tunnel through the Burdekin River bank into the 

top of the Plantation Creek, a floodplain distributary system to facilitate more frequent aquifer 

recharge flows during Burdekin River high flow events. 

During 1965-66 both the North and South Burdekin Water Boards were formed in response 

to the identified need to artificially replenish aquifers via pumping from the Burdekin River. 

Pumping to Sheep Station and Plantation Creeks on the northern Burdekin floodplain 

commenced in 1965-66 and to the Warren Gully absorption channel and Iyah Creek 

distributary on the southern floodplain in 1967.10 Groundwater levels and water quality 

improved with artificial replenishment, but prior to the construction of the Burdekin Falls Dam 

in 1987, pumping from the Burdekin River could only operate while there was sufficient river 

flow. 

Following construction of the Burdekin Falls Dam in 1987, irrigation development extended 

beyond the historic limitations of irrigation supplies linked to shallow groundwater aquifers, to 

the older floodplain soils between the Burdekin and Haughton Rivers drained by Barratta 

Creek. 

Under the BHWSS, water released from the Burdekin Fall Dams and pumped from the Clare 

Weir (constructed in 1978), now supplies the Haughton and Barratta constructed irrigation 

channels to the Burdekin River Irrigation Area (BRIA). 

The Burdekin Water Board management of the aquifers facilitated the expansion of the 

amount of land under irrigation in the Burdekin Delta to over 35,000 hectares.11 The 
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development of the BRIA has facilitated a further 40,000 hectares of additional irrigation 

development within the lower Burdekin floodplain. 

Today, irrigated agriculture dominates land use on the Burdekin floodplain (Figure 4) and 

totals some 80,000 hectares, representing northern eastern Australiaôs largest irrigation 

area. Agricultural production is almost exclusively sugarcane with approximately one quarter 

of Australiaôs sugar crop grown in the study area. Smaller areas are committed to 

horticulture including vegetables and tree crops such as mangos, and more recently 

sandalwood. In total the Burdekin Floodplain generates more than $450 million in gross 

value of production from irrigated sugar and horticulture.12  

Grazing is also a significant land use and occurs on native vegetation (with some pasture 

improvement and tree clearing) and on extensive areas of ponded pastures developed on 

bunded tidal flats and drainages of the near coastal zone (Figure 4).  

As a land use, ñConservation, natural environments (inc. wetlands)ò (Figure 4) is equally 

dominant but is primarily restricted to the near coastal zone and is comprised of coastline, 

mangrove estuarine, saltmarsh, grassland and freshwater wetland coastal ecosystems.  

Protected and managed habitat areas include National Parks, Conservation Parks, Nature 

Refuges and Fish Habitat Areas. Other land uses in the study area include small areas of 

dryland agricultural production, intensive animal production including cattle feed lots, prawn 

aquaculture, water storage and transport and intensive urban residential including the main 

town settlements of Ayr, Home Hill, Giru and Clare.  
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Figure 4 Broad land use categories in the lower Burdekin Floodplain. 
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Pre-European settlement, the study area was dominated by forests and forested floodplain 

coastal ecosystems (Table 2) and fringing freshwater and estuarine systems. This landscape 

has been extensively modified (Figures 3 and 4, and Table 2) with much of the forested 

floodplain cleared for irrigated agriculture. As illustrated in Table 2, some of the original 

coastal ecosystems have been significantly reduced. 

Table 2:  Area (ha) of pre-clear and 2009 coastal ecosystems within the study area based upon 

Queensland Government Regional Ecosystem mapping.   

Coastal Ecosystem 

Pre clear extent 

(ha) 2009 extent (ha) % remaining 

Rainforests 1405 1117 80 

Forests 177786 68665 39 

Woodlands 23180 13747 59 

Forested floodplain 31851 11371 36 

Grass and sedgelands 25458 11580 45 

Heath and shrublands 4070 3431 84 

Freshwater wetlands 11978 6765 56 

Estuaries 36699 36314 99 

Non Remnant 0 159316  

 

Impact on coastal ecosystems  

The ability to identify the risks, steps and opportunities to achieve more sustainable 

agricultural production, and improvements in understanding ecosystem functions in the lower 

Burdekin floodplain, will determine the study areaôs capacity to both support further 

economic development and contribute to the health and resilience of the World Heritage 

Area. This complex issue underpins the impetus for compiling strategic Regional 

Sustainability Plans to which this study contributes. 

The extensive pattern of intensive agricultural land use on the lower Burdekin floodplain 

presents the primary risk to the condition of the smaller extent of remnant coastal 

ecosystems. Land development patterns, water resource use practices and associated 

pervasive changes to floodplain hydrology are the largest drivers of impacts on coastal 

ecosystems. Aquatic and terrestrial weed invasion, associated water quality decline, fire 

regimes, instream structures and fish passage barriers also generate major impacts on the 

condition of coastal ecosystems and their capacity to provide ecological functions for the 

World Heritage Area. 

Modified floodplain hydrology includes elevated and aseasonal inputs of water to coastal 

ecosystems originating from irrigation scheme, farm losses and elevated and rising 

groundwater levels. Historically, river overbank flow breakout points formed the óstreamheadô 

for floodplain distributary creek systems draining away from major river channels. Overbank 

flows conveyed down these distributary creek systems provide a host of important ecological 

and hydrological functions which help maintain the condition of associated wetlands 



21 

 

including channel scouring, organic load flushing, in stream habitat resetting, water quality 

improvement and groundwater recharge.13 In past decades River Improvement Trusts have 

sought to protect downstream farmland from these flood flows by constructing rock 

armoured levees at breakout points. These elevated levees in conjunction with basin scale 

hydrological changes generated by the Burdekin Falls Dam have reduced the frequency of 

breakout flows to the extent that they now only occur during extreme flood events. The loss 

of river breakout flow events in conjunction with the loss of flow seasonality due to sustained 

use of these creek systems as water distribution infrastructure has collectively contributed to 

the major condition impacts now observed in lower Burdekin floodplain distributary channel 

wetland systems. 

Freshwater wetlands have become water logged, lost their historical seasonality and are 

subsequently subject to ecosystem changing weed infestations, contaminant loading, and 

poor river reach condition associated water quality decline, resulting in lost biological and 

biogeochemical process functions. In contrast to most other sugar producing regions where 

wet season events are the usual mode of off farm pollutant movement, irrigation tailwater 

flows in the dry season are the primary driver of nutrient and pesticide losses to downstream 

receiving environments from the lower Burdekin.14 Estuarine wetlands downstream of 

irrigation areas are also being subjected to elevated and perennial versus historically 

seasonal freshwater inflows9,15 with accompanying weed infestation and water quality 

decline occurring in upper estuarine reaches, nutrient and agric-chemical contaminant 

loading and an associated loss of biological and biogeochemical process functions. 

Coastal bunds and saltwater intrusion dams, which are often the same type of structure with 

different intended functions, also impact connectivity and hydrology of both palustrine and 

riverine wetlands in near tidal coastal areas of the lower Burdekin floodplain.7,13,16 Coastal 

bunds have been established by graziers to reclaim saline coastal flats for ponded pasture 

development and to provide stock watering sources. Saltwater intrusion dams established by 

Burdekin Water Boards seek to exclude tidal ingress and maintain freshwater head pressure 

to help prevent saltwater wedge incursion into shallow groundwater aquifers.  Flow 

regulating in-stream infrastructure, including weirs on major rivers, and flow gates, drop 

boards and tidal exclusion dams on regulated distributary streams and bunds on coastal 

inter-tidal areas also represent another major source of water resource management impact 

on coastal ecosystems in addition to volumetric management considerations. 

In the last decade and a half predicted risks associated with irrigation area development 

have begun to be realised as groundwater levels have risen steadily within the BHWSS 

(Figure 5). This has begun to affect crop productivity and the hydrology, habitat quality and 

ecosystem functioning of downstream systems, and could potentially cause widespread 

salinisation and ecosystem degradation.11,12,17 Changing groundwater levels, salinity and 

downstream environmental impacts associated with irrigation area management have not 

only been restricted to the BHWSS/BRIA but have also emerged in the Water Board 

Managed Areas of the Burdekin Delta.13,18 

Sustained groundwater rise through significant areas of the BHWSS19 and some delta 

irrigation areas threaten to extinguish the non-saturated soil zone and subject thousands of 

hectares of floodplain within the BHWSS to waterlogging and/or salinity degradation. 

Potentially affected areas include significant areas of remnant woodland and wetland habitat 

and millions of dollars of irrigated agricultural production. 
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Figure 5 Rainfall, groundwater level and salinity of groundwater over 34 years for a bore in the BHWSS 
(Source: Dr Keith Bristow, CSIRO) 

 

Forest and woodlands  

The extent of forest and woodland on the lower Burdekin floodplain has been extensively 

reduced by agricultural development, and remnant areas are affected by various condition 

drivers. 

Forest coastal ecosystems on the lower Burdekin floodplain have experienced greater 

losses to development relative to other coastal ecosystem types due to their presence in a 

landscape suitable for agricultural development. Retained forest ecosystems have a 

representational bias toward types or sites with lower development suitability. Forests typical 

of the well-drained younger alluvial soils of the river deltas and levees have been most 

developed and only small isolated remnants of these types remain within the study area, 

with the largest occurrences on narrow levees of the Burdekin and Haughton River. 

Altered groundwater levels and sea level rise are another source of hydrological impact to 

forested and woodland ecosystems. Forest stand die-offs due to groundwater saltwater 

wedge intrusion are observed at some sites on the coastal margin of the floodplain.  Loss of 

vigour and die off due to water logging is also being observed on parts of the floodplain 

affected by elevated and rising water tables. 

The lower Burdekin floodplain vegetation assemblages have always been a fire mediated 

mosaic and this fact remains current for the contemporary landscape. Changes in fire 

frequency and intensity towards either end of the hotter / cooler and frequent / less frequent 

spectrums are observed to drive changes in remnant woodland and forest condition on the 

lower Burdekin floodplain. In agricultural dominated areas of the lower Burdekin there is a 
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propensity toward frequent fire in remnant vegetation areas associated with annual cane 

burning and management practices concerning perceived fire risks to cane crops from 

unburnt remnant vegetation. Intentionally lit late dry season fires have been implicated in the 

degradation of forest condition and wildlife populations in habitat areas set aside within the 

BRIA / BHWSS.17 

High grass fuel loads predominate in ungrazed irrigated agricultural areas of the seasonally 

dry lower Burdekin. Tall and dense invasive exotic pasture species can cause 

catastrophically intense fires in remnant vegetation stands resulting in death of mature 

stands and individuals and significant simplification of structure and composition.20  

While some exotic pasture species utilised as ópondedô pastures are sensitive to fire others 

associated with more well drained soils (for example Guinea Grass Megathyrsus maximus) 

are pyrophytic and benefit from intense fire regimes, often reducing and replacing woody 

overstorey through successive hot fires.20 Areas of floodplain forest or woodland with a 

simplified structure dominated by exotic grasslands and isolated trees have an altered and 

reduced capacity for delivering ecosystem functions including flow baffling and soil 

stabilisation. 

Wetlands  

Many of the sources of impact on the condition and the ability of freshwater wetland coastal 

ecosystems to deliver ecological functions to the World Heritage Area are common to those 

identified for floodplain forests and woodlands. 

Palustrine wetland systems are generally shallow, seasonal and dominated by emergent 

vegetation. Vegetation dominated palustrine wetlands are the classic sediment trapping 

wetland. In the lower Burdekin they occur in amongst floodplain forest and woodland coastal 

ecosystems adjacent riverine wetland systems and in association with floodplain drainage 

depressions or in grassland coastal ecosystems on the coastal plain adjoining areas of tidal 

influence. Land filling and levelling has facilitated agricultural development on this wetland 

system type (Figure 6 and Figure 7).  

  



24 

 

 

Figure 6 Example of palustrine wetland loss to agricultural development in Lower Burdekin Floodplain 

Assessments of pre-development topographic maps suggest up to 50 per cent of larger 

seasonal palustrine wetlands have been lost to agricultural development on the lower 

Burdekin floodplain.6 The most significant extents of remaining palustrine wetland occur in 

areas unsuited to agricultural development (i.e. more incised distributary drainage channels 

and large coastal plain depressions in old marine sediments and / or subject to tidal 

influence). Large areas defined by Queensland wetland mapping as contemporary palustrine 

wetland systems adjoining estuarine areas are actually exotic ponded pastures developed 

behind coastal bund walls. 

Riverine wetland systems occur in association with the major river and stream systems 

including: 

¶ The Burdekin and Haughton Rivers, Barratta Creek, and tributary streams such as 
Majors, and St Margaretôs. 

¶ Floodplain distributary streams of the main Haughton (Ironbark Creek) and Burdekin 
River channels. Burdekin distributries include: 

o Northern distributaries Sheep Station, Kalamia, and Plantation Creeks. 
o Southern distributaries Iyah and Saltwater Creeks. 

Floodplain distributary streams generally have less defined stream channels and prior to 

contemporary hydrological modification only flowed seasonally, occurring as a chain of 

isolated waterholes and lagoons outside of the wet season (Figure 7). 
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Figure 7: Northern floodplain distributary Sheep Station Creek óRound Waterholeô 1970 (left) and 1999 
(right). Observed changes include: Loss of open water; waterlogging death of riparian trees; removal of 
grazing; loss of recreational fishing value; replacement of native submerged, floating and emergent 
macrophytes with surface smothering exotic aquatic pasture grasses; encroachment of agriculture; 
reduced recruitment of riparian tree saplings. Photos by G. Tait and J. Tait.  

Due to a lack of suitability for agricultural development, the areal extent of riverine wetlands 

within the lower Burdekin floodplain has not been as significantly affected by development as 

palustrine systems (above), though associated riparian vegetation regional ecosystems have 

been extensively cleared and within channel habitat condition often degraded. Significant 

areas of riverine wetland system within distributary streams are now classed and mapped as 

palustrine due to a modified dominance by emergent (usually exotic) vegetation. Some 

riverine systems are also classed and mapped as lakes (lacustrine) due to constructed 

barriers to flow or the lack of a defined stream channel within floodplain distributary systems. 

The lower Burdekin has a highly seasonal climate and historically the supply of water to 

wetlands was governed by seasonal rainfall, flooding and aquifer levels and discharge. This 

seasonality underpinned a high level of variability observed for wetland habitat 

characteristics and many important ecosystem process functions (Figure 8). 

With the contemporary dominance of irrigated agriculture on the lower Burdekin floodplain, 

water supply to receiving wetlands has become near perennial. This has been driven by a 

combination of factors including: 

¶ The use of distributary stream networks as conduits for river water pumped for 
groundwater recharge and irrigation supplies 

¶ Irrigation losses via supply channel leakage or overflows 

¶ Farm losses via deep drainage to aquifers or surface run-off as tailwater, and via 
surface drainage network interception with recharged or rising groundwater levels. 

 














































































































