
 

 

 

OõConnell Basin Assessment 
Mackay  Whitsunday Natural Resource Management Region  

 
Assessment of ecosystem functions within the OôConnell basin focusing on 

understanding and improving the health and resilience of the Great Barrier Reef 

 



  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

OõConnell Basin Assessment ð Mackay 

Whitsunday Natural Resource 

Management Region 
Assessment of ecological functions within the OôConnell basin 
focusing on understanding and improving the health and resilience of 
the Great Barrier Reef 



 

 
 

© Commonwealth of Australia 2013 
 

Published by the Great Barrier Reef Marine Park Authority 2013 
 

This work is copyright. You may download, display, print and reproduce this material in unaltered form only 
(appropriately acknowledging this source) for your personal, non-commercial use or use within your organisation. 
Apart from any use as permitted under the Copyright Act 1968, all other rights are reserved.  
 
Disclaimer 

The views and opinions expressed in this publication are those of the authors and do not necessarily reflect those 
of the Australian Government or the Minister for Sustainability, Environment, Water, Population and 
Communities. 
 

While reasonable efforts have been made to ensure that the contents of this publication are factually correct, the 
Australian Government does not accept responsibility for the accuracy or completeness of the contents, and shall 
not be liable for any loss or damage that may be occasioned directly or indirectly through the use of, or reliance 
on, the contents of this publication. 
 

 
National Library of Australia Cataloguing-in-Publication entry 

O'Connell basin assessment : Mackay-Whitsunday Natural Resource Management region / Great  
Barrier Reef Marine Park Authority. 

ISBN  978 1 922126 10 8 (ebook) 

Ecosystem management--Queensland--Great Barrier Reef. 
Ecosystem health--Queensland--Great Barrier Reef. 
Natural resources management areas--Queensland--Great Barrier Reef. 
Great Barrier Reef (Qld.)--Environmental conditions. 

Great Barrier Reef Marine Park Authority, issuing body. 

577.09943 

This publication should be cited as: 
Great Barrier Reef Marine Park Authority 2013, O'Connell basin assessment : Mackay-Whitsunday   
Natural Resource Management region, GBRMPA, Townsville. 
 
Acknowledgements 

This report was supported through funding from the Australian Government Department of Sustainability, 
Environment, Water, Population and Communities. 
 
The Great Barrier Reef Marine Park Authority (GBRMPA) would like to thank Reef Catchments (Natural 
Resource Management (NRM); Mackay, Whitsunday, and Isaac), and our consultant, Jim Tait from Econcern 
Environmental Consulting for his invaluable assistance with ecological knowledge in the OôConnell basin. Water 
Quality information was provided by TropWATER Townsville. The GBRMPA also acknowledges the contributions 
of Hugh Yorkston, Donna-marie Audas, Jason Vains, Paul Groves, Carol Marshall, Melissa Evans, Ben Palmer, 
Rose Dunstan, Emily Smart and Sara Dunstan. 
 

 
 
Requests and enquiries concerning reproduction and rights should be addressed to: 
 

Great Barrier Reef Marine Park Authority  
2-68 Flinders Street (PO Box 1379)  
Townsville QLD 4810, Australia  
 

Phone: (07) 4750 0700  
Fax: (07) 4772 6093  
Email: info@gbrmpa.gov.au 
  
www.gbrmpa.gov.au 

  

mailto:info@gbrmpa.gov.au


 

Page i 

 

EXECUTIVE SUMMARY ...................................................................................................... 1 

Context .............................................................................................................................. 1 

The OôConnell basin .......................................................................................................... 1 

Key issues ......................................................................................................................... 2 

Potential management actions .......................................................................................... 3 

INTRODUCTION .................................................................................................................. 5 

Background ....................................................................................................................... 5 

Purpose ............................................................................................................................. 5 

Methodology ...................................................................................................................... 7 

PART A: VALUES OF THE GREAT BARRIER REEF REGION ï OôCONNELL BASIN ...... 10 

Chapter 1: OôConnell basin ï background to changes affecting matters of national 

environmental significance ........................................................................... 10 

1.1 Background and history of the OôConnell Basin ................................................. 10 

Chapter 2: Values and their current condition and trend .............................................. 12 

2.1 Matters of National Environmental Significance in the basin .............................. 14 

2.2 Other matters or values that may underpin Matters of National Environmental 

Significance ....................................................................................................... 16 

2.3 Coastal Ecosystems .......................................................................................... 20 

2.4 Ecosystem processes........................................................................................ 36 

2.5 Connectivity ....................................................................................................... 41 

Chapter 3: Impacts on the values ................................................................................ 48 

3.1 Drivers of change .............................................................................................. 48 

3.2 Activities and impacts ........................................................................................ 49 

3.3 Actual and potential impacts .............................................................................. 53 

PART B: OUTCOMES OF BASIN ASSESSMENT .............................................................. 64 

Chapter 4: Projected condition of Great Barrier Reef catchment values ....................... 64 

4.1 Summary of current state of coastal ecosystems ............................................... 64 

4.2 Outline of key current and likely future pressures and impacts on coastal 

ecosystems in the OôConnell basin .................................................................... 65 

4.3 Current and likely future impacts on coastal ecosystems and likely resultant 

impacts on the World Heritage Area .................................................................. 68 

4.4 Priorities for conservation and restoration .......................................................... 78 

4.5 Potential management actions .......................................................................... 81 

4.6 Knowledge gaps ................................................................................................ 81 

REFERENCES ................................................................................................................... 83 

Appendix A ï Field Assessment Template ...................................................................... 88 

Appendix B ï Key terminology used in this report ............................................................ 89 



 

Page ii 

 

Appendix C ï Values and their elements that underpin matters of national environmental 

significance ..................................................................................................................... 90 

Appendix D ï Threatened species of the OôConnell basin ............................................... 94 

Appendix E ï Migratory species of the OôConnell basin ................................................... 95 

Appendix F ï Ecological processes ................................................................................. 97 

Appendix G ï OôConnell basin water quality report ........................................................ 101 

 



 

Page 1 

 

EXECUTIVE SUMMARY 

Context  

A healthy and resilient Great Barrier Reef World Heritage Area (the World Heritage Area) is 

reliant upon the ecological integrity of the adjacent Great Barrier Reef catchment and its 

coastal ecosystems.  

 

The OôConnell basin provides habitat for many important marine, estuarine, freshwater and 

terrestrial species with lifecycles that have connections to the World Heritage Area. The 

coastal ecosystems in the basin also provide a range of ecological functions that support the 

health and resilience of the marine environment. 

 

Within the marine environment, coastal waters provide high value marine areas including 

around islands and inshore coral reefs. To protect representations of these areas, there are 

many coastal and inshore Marine National Park Zones adjacent to this basin. 

 

This Report is part of a series of similar reports investigating the nature, condition, 

connectivity and management of coastal ecosystems within basins that form the catchment 

of the World Heritage Area. The purpose of this Report on the OôConnell basin is to: 

 

Å Review coastal ecosystems in the basin, assess their state and consider the 

pressures that they are facing now, and into the future. 

Å Understand the connections between coastal ecosystems and the World Heritage 

Area, and how changes to these connections are impacting on the ecological 

functions they provide to the Marine Park. 

Å Provide information to support future planning and management decisions, including 

identifying areas important for protection or potential offsets. 

Å Empower communities and stakeholders by providing information that can support 

on-ground actions. 

 

Maps shown in this basin assessment were derived from a range of data sources, and 

should only be used as a guide. 

The OõConnell basin 

The OôConnell basin covers an area of 238,699 hectares and is situated in the Mackay 

Whitsunday region. It has significant natural assets and is home to (and used by) many 

important marine, estuarine, freshwater and terrestrial species with connections to the World 

Heritage Area. The World Heritage Area includes dugong habitat (protected under extensive 

dugong protection areas) and also high value marine areas including islands and inshore 

coral reefs. There are many coastal and inshore Marine National Park Zones adjacent to this 

basin. The basin estuaries also make up three per cent of the extent of estuaries in the 

Great Barrier Reef catchment (the catchment). This amounts to an estimated $2.5 million 

worth of annual recreational and commercial fisheries catch*.  
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Key issues 

The OôConnell basin has been used for farming since the late 1800s. This was mostly 

grazing and sugar cane production. Widespread expansion of irrigated sugar cane farming in 

the area has been constrained by the limited availability of water for irrigation in the area. 

Today, the land use in the basin consists mostly of grazing, urban areas and intensive 

irrigated agriculture (primarily sugar). 

 

Around 50 per cent of the OôConnell basinôs vegetation is classified by the Queensland 

Government as non-remnant (cleared or significantly modified) and a further 25 per cent of 

the remnant areas are currently used for grazing. Most of this clearing occurred on leasehold 

land under different government policies aimed at promoting economic development in the 

1950s and continued until the early 1990s.1 Only 25 per cent of remnant vegetation is 

protected from development within National Parks, Conservation Parks or State Reserves 

(however weeds and feral pigs are still having an impact in these areas). Most protection is 

afforded to elevated areas (42 per cent) with 34 per cent of the coastal zone and 24 per cent 

of the floodplain currently protected. 

 

The OôConnell basin consists of four main and several smaller sub-basins. Land use and 

water quality vary between these sub-basins and this report, where possible, considers the 

variability between these sub-basins. Based on ratings of ecosystem health indicators 

developed for the Mackay Whitsunday Water Quality Improvement Plan, the OôConnell River 

sub-basin was rated the worst waterway in the OôConnell River basin with regards to its 

freshwater and estuarine conditions compared with the other main waterways (Andromache 

River, St Helens Creek and Blackrock Creek).2 Overall, the OôConnell basin has experienced 

significant wetland loss since pre-European settlement. The dominant source of sediments 

in the Mackay Whitsunday region comes from hill slope erosion and the majority (80 per 

cent) of this sediment is transported to the Great Barrier Reef lagoon. Sediment loss from 

this modified landscape has increased by more than 100 kilo-tonnes per annum3 and field 

investigations as part of this assessment suggest that this is causing some rivers to fill with 

sand. This sediment is reducing river depth, filling former deep water refugia for species with 

connections to the World Heritage Area, and in some areas is leading to a widening of the 

river that may potentially lead to an increased frequency of flooding of the adjacent low-lying 

areas. These sediments pose a direct threat to coastal coral reefs and seagrass meadows 

with flow on effects to dependant species, such as dugong and green turtles. 

 

A high number of pesticides were detected in the OôConnell River. Tebuthiuron residues (a 

broad spectrum herbicide) exceeded the locally derived ecological protection trigger value 

(Appendix F). Current levels of herbicides in river water plumes could reach levels that 

present a risk to the World Heritage Area. The inshore coastal areas situated near the mouth 

of the OôConnell River may also be impacted by the discharge of the Proserpine River 

therefore management must include water quality data from both rivers in order to develop 

the most suitable action plans. 

 

In recent years, population growth as a result of the mining boom has led to an increase of 

urban and peri-urban development in the OôConnell basin. Infilling of the low lying floodplain 

and wetland areas is continuing to accommodate an expanding Mackay city (Figure 1). 

Stormwater management observed in some urban developments (such as Beaconsfield and 
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Eimeo) appeared to not consider Water Sensitive Urban Design (WSUD). The developments 

are designed to shed water rapidly, with stormwater channelled into point source discharges 

which flow into local estuaries. This has the potential for dire consequences on some 

keystone species such as grapsid crabs.4 The Mackay Regional Council is preparing 

guidelines to encourage WSUD in the region.5 

 

 

Figure 1: Stormwater management in a new urban development in Mackay 

 

Increased urban expansion has also led to increased frequency of other indirect damage to 

matters of national environmental significance. Off road vehicle use in coastal areas has 

impacted turtle nesting and seabird habitats. Recently, the Mackay Regional Council 

purchased the high value óspitô area north of Mackay and erected fencing to manage these 

impacts. 

 

One of the social shifts as a result of the mining boom in the Surat and Bowen basins has 

been the increase in fly-in fly-out and drive-in drive-out workers. These workers often have 

longer periods of time off and this has seen an increase in boat registrations for the region, 

8000 in 2002 increasing to 13,500 by December 2012. If not managed well, this increase in 

recreational boat traffic and recreational fishing has the potential to impact of the values of 

the World Heritage Area. 

Potential management actions  

This report has been developed as a baseline for the OôConnell basin. In order to ensure 

that the basin is best represented, consideration of additional finer scale data, local 

knowledge and information will further enhance this assessment. 

 

Coastal ecosystems located in the floodplain and coastal zone are those that have 

experienced the greatest changes and those most at risk of further decline in processes and 

functions into the future. Future conservation measures need to protect these ecosystems 

from further decline in ecological service provision and restoration efforts should focus on 

these areas. These areas are also the areas at greatest risk from flooding, storm and climate 

change impacts so high value infrastructure, such as residential and industrial development 
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should be avoided in these areas. Current infrastructure in these areas needs to be 

managed to current best practice. 

 

Ensuring the long-term health of the Reef requires greater protection of, and restoration of 

important ecological processes and functions provided by Fitzroy basin coastal ecosystems. 

Actions that would increase protection and restore processes and function include:  

 

1. Review of siting of urban developments. If possible, new urban subdivisions should 

be located above the floodplain with water sensitive urban design implemented 

(including wetland detention areas).  

2. All remaining coastal ecosystems within the floodplain and coastal zone should be 

retained and protected to prevent any further decline in ecological functions provided 

to the World Heritage Area. 

3. Introduction of a comprehensive water quality and seagrass monitoring program to 

ensure long-term health and resilience of seagrass in the area. 

4. Management of vehicle access to the coastline and wetland coastal ecosystems 

may assist in minimising impacts to species (such as birds and turtles) that are 

matters of national environmental significance. 

5. Cleared and eroding hill slopes require urgent management intervention. These sites 

may be suitable for appropriately designed urban development (in lieu of low lying 

floodplain areas) if built to current best practice.  

6. Low levels of well managed grazing should be considered for riparian areas where 

introduced grasses dominate and where these grasses either pose a fire risk to well 

established riparian forests or where these grasses are choking waterways and 

removing oxygen from them. 

7. Improve agricultural practices to current best practice standards including a shift 

from furrow irrigation to trickle irrigation and the use of tailwater retention, recycle 

and treatment ponds. 

 

The coastal ecosystems in the OôConnell basin have changed significantly over the last 

century. These changes are mostly irreversible and future management needs to be 

adaptive and innovative. The changes to hydrology and the establishment of African and 

South American weeds have altered the coastal ecosystems in much of this basin. Strategic 

whole-of-landscape scale management is required to adapt to the changed hydrology and 

more intense fire regimes. 

 

*This figure was derived from the annual catch in the Great Barrier Reef of fish and invertebrate species that use estuaries for 

part or all of their life histories. This amounted to approximately $20,000 per square kilometre of estuary (assuming all estuaries 

are equally productive and using Gross Value of Production figures from the east coast inshore finfish fishery, mud crab fishery 

and other trawl fishery).
6  
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INTRODUCTION 

Background  

The Great Barrier Reef Marine Park (Marine Park) covers an area of approximately 

348,000 km2 and extends from Cape York in the north to Bundaberg in the south. The Great 

Barrier Reef World Heritage Area was accepted in 1981 for inclusion in the World Heritage 

List, meeting all four of the natural heritage criteria (aesthetics and natural phenomena; 

geological processes and significant geomorphic features representing major stages of 

earthôs history; ecological and biological processes; and habitats for the conservation of 

biological diversity, including threatened species). The World Heritage Area includes 

additional areas outside of the Marine Park. The World Heritage Area extends from the low 

water mark on the Queensland coast to up to 250 km offshore past the edge of the 

continental shelf and includes coastal and island ecosystems, as well as some port and tidal 

areas, outside of the Marine Park. 

 

The adjacent Great Barrier Reef catchment encompasses an area of 424,000 km2 with all 

water flowing from the catchment into the World Heritage Area. The catchment contains a 

diverse range of terrestrial, freshwater and estuarine ecosystems. These coastal 

ecosystems include rainforests, forests, woodlands, forested floodplains, freshwater 

wetlands, heath and shrublands, grass and sedgelands, and estuaries. 

 

Coastal ecosystems support the health and resilience of the World Heritage Area. The 

ecological functions provided by coastal ecosystems include physical processes (such as 

sediment and water distribution and cycling), biogeochemical processes (such as nutrient 

and chemical cycling) and biological processes (such as habitat and food provisioning). 

 

This report assesses the OôConnell basinôs current land use, remaining extent and pressures 

on coastal ecosystems, and how this basin supports and maintains the health and resilience 

of the World Heritage Area. 

 

Purpose 

The purpose of a basin assessment is to assess at the landscape scale the ecological 

functions, the risks to these functions and the cumulative impacts that are affecting the long-

term health of the World Heritage Area. The focus area for this report is the OôConnell basin, 

which includes ecosystems extending from the inshore areas of the Marine Park to the upper 

extent of the OôConnell basin. The information collected, collated and analysed provides a 

rapid summary of the state of the basinôs ecological assets and highlights pressures and 

threats, ecological condition, and social response to threats and pressures that are influencing 

the health of the World Heritage Area. More influencing factors ï and consequently more 

pressures ï are at work at finer scales of analysis and should be considered when planning or 

managing these areas. 

 

The Great Barrier Reef catchment is made up of 35 basins draining directly into the World 

Heritage Area (Table 1). 
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Table 1: Basins in the Great Barrier Reef catchment 
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Methodology  

The methods underpinning this basin assessment are detailed in the Coastal Ecosystems 

Assessment Framework7, a tool developed in partnership with the Queensland Government 

(available at www.gbrmpa.gov.au). The Coastal Ecosystems Assessment Framework was 

developed and used as the basis of the Informing the Outlook for Great Barrier Reef coastal 

ecosystems8 report and provides a holistic approach to assessing and understanding 

ecological functions provided by coastal ecosystems and the pressures affecting them. 

 

The catchment in its current state is a mosaic of natural and modified ecosystems with a 

suite of values and functions of importance to the World Heritage Area. The methodology 

used to understand the values and functions provided by natural and modified coastal 

ecosystems are outlined in the Coastal Ecosystem Assessment Framework7 and have been 

used as a basis to assess the OôConnell basin assessment. Figure 2 below describes the 

methodology used to rapidly assess the ecological functions and values to conduct the 

OôConnell basin assessment. 

 

 
Figure 2: Summary of the methodology for conducting a rapid basin scale assessment 
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Stakeholder engagement and verification of assessment information has been crucial to the 

development of this basin assessment. Building on the information collected and collated for 

the Informing the Outlook for coastal ecosystems8 report, the methodology for preparing this 

Report incorporated the following steps: 

1. Local experts were consulted to identify areas of interest to visit in the field as part of 

a órapid assessmentô. 

2. Research was conducted on the basin using available information. 

3. Sites of interest were identified using coastal ecosystem maps and Google earth 

(GPS identification for sites to be visited for field work). 

4. Collaboration with local stakeholders (i.e. consultants, natural resource management 

bodies, local land owners) helped to verify the issues affecting the basin, as well as 

additional field sites. 

5. Field investigations were conducted using the field site assessment template forms 

(Appendix A) to capture site locations and reference photos at basin sites (Figure 3). 

6. GPS coordinates from field assessments were imported into Google earth to assist 

with report preparation.  

7. Preliminary basin assessments were compiled to facilitate stakeholder input. 

8. Workshops were conducted to bring stakeholders together to present information and 

incorporate feedback into the basin assessment. 

9. Draft basin assessments were prepared as a basis to further stakeholder input. 

10. Basin assessments finalised and published. 
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Figure 3: Key study sites for the OôConnell basin assessment
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PART A: VALUES OF THE GREAT BARRIER REEF REGION ð 

OõCONNELL BASIN 

Chapter 1:  OõConnell basin ð background to changes affecting 

matters of national environmental significance  

1.1 Background and history of the OõConnell Basin 

The OôConnell basin (as mapped by the Queensland Government) is located north of 

Mackay and south of Proserpine and covers an area of 238,699 hectares (Figure 1.1.1). The 

OôConnell basin consists of the OôConnell and Andromache rivers and numerous adjacent 

smaller watercourses that all flow into the World Heritage Area between Mackay and 

Repulse Bay. These include the freshwater and estuarine reaches of Waterhole, Blackrock, 

St Helens, Murray, Constant and Reliance creeks. 

 

 

Figure 1.1.1: Map of the OôConnell basin and its proximity to the Great Barrier Reef catchment and the Great Barrier 

Reef Marine Park 
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Social values of the OôConnell basin waterways include recreation (swimming, boating, 

fishing and tourism), agricultural irrigation, industry, stock watering, human consumption of 

aquatic food and potable water supply. There are also extensive cultural and spiritual values 

for the Traditional Owners in this basin. Any proposed activity should seek to consult with the 

local Traditional Owners. 

 

Adjacent waters are also home to some of the Whitsunday Islands which are recognised as 

a high value site for the local tourism industry, with over 600,000 visitors annually.9 In 

December 2012, 13,000 vessels were registered for recreational use with the Mackay 

Regional Council.10 

 

Results from the Reef Plan Marine Monitoring Program noted that the inshore water quality 

for the Mackay Whitsunday region has declined sharply, having been relatively stable since 

2005/2006.11 Pesticides including diuron, atrazine, hexazinone, simazine and tebuthiuron 

were all detected during the 2010/11 wet season.12 Herbicides were present at biologically 

relevant concentrations at all monitoring sites in the region although concentrations were 

lower than in 2009/10.12 Chlorophyll a, an indicator of nutrient levels, exceeded the Great 

Barrier Reef Marine Park Authority assessment Water Quality Guidelines at this time around 

the mouth of the OôConnell River during both the wet and dry season.11 

 

Inshore seagrass meadows have declined to a very poor state since 2005/06 and plant 

tissue analysis has identified poor water quality as a contributing cause of failed recovery. 

Inshore coral reefs remain in moderate condition with very poor recovery evident from past 

disturbances.11 

 

The OôConnell basin has a long history of development that has altered coastal ecosystems 

(Table 1.1.1). The dominant land uses in 2013 are grazing and urban infrastructure. The 

main settlements in the OôConnell basin are Mackay, Seaforth, Midge Point and Laguna 

Quays. 

 

Table 1.1.1: Historical timeline for the OôConnell basin
 
 

Year Event 

1880s Farm allocations occurred in the Kuttabul (formerly Hampden) area. 

1896 Cane tramway to Marian sugar mill constructed prompting an expansion of the cane industry in 
this area. 

1950s Government policy supports and funds widespread clearing and development of agriculture. 

1960 In 1962 The Brigalow and Other Lands Development Act was passed. The Brigalow scheme 
introduced by State and Federal governments gave returning soldiers land to clear and establish 
agriculture. 

1992 Laguna Quays golf course and development opened north of Midge Point. 

2000- Mining and resources industry gains momentum. 

2013 Urban expansion ongoing in Mackay. 
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Chapter 2:  Values and their current condition and trend  

The values that are considered in this report include: 

 

¶ Inshore marine ecosystems that underpin the outstanding universal value of the 

Great Barrier Reef World Heritage Area (such as coral reefs, seagrasses and 

associated species). 

¶ Terrestrial coastal ecosystems that provide ecological functions to the Great 

Barrier Reef World Heritage Area and other matters of national environmental 

significance. 

 

A conceptual model of these ecosystems and the functions they provide is shown in Figure 

2.1. 

 

The ecosystems examined in this report also provide habitat for a range of other matters of 

national environmental significance. The matters of national environmental significance in 

the OôConnell basin are outlined in Section 2.1 below and the values and their elements that 

underpin matters of national environmental significance for the OôConnell basin and adjacent 

waters are shown in Appendix C. 
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Figure 2.1: Conceptual model for categorizing the Great Barrier Reef coastal, catchment and inshore ecosystems and 

assessing the ecological functions and services of those ecosystems to the cumulative impacts of development 
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2.1 Matters of National Environmental Significance in the basin  

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), 

actions that have, or are likely to have, a significant impact on a matter of national 

environmental significance require referral to the Australian Government Environment 

Minister. The Minister will decide whether assessment and approval may be required under 

the EPBC Act. There are eight matters of national environmental significance protected 

under the EPBC Act. These are: 

¶ World Heritage properties 

¶ National Heritage places 

¶ Wetlands of international importance (listed under the Ramsar Convention) 

¶ Listed threatened species and ecological communities 

¶ Migratory species protected under international agreements 

¶ Commonwealth marine areas 

¶ The Great Barrier Reef Marine Park 

¶ Nuclear actions (including uranium mines). 

 

World heritage properties  

The Great Barrier Reef was inscribed in the World Heritage List in 1981 and meets all four 

natural criteria. Parts of the OôConnell basin and all of the adjacent marine areas fall within 

the World Heritage Area. 

National heritage properties  

The EPBC Act provides for the listing of natural, historic or Indigenous places that are of 

outstanding national heritage value. Within the OôConnell basin only the Great Barrier Reef 

is listed as a National Heritage Property (for its natural values).  

Wetlands of international importance (declared Ramsar wetlands)  

There are currently no Ramsar listed wetlands in the OôConnell basin. 

Listed threatened species  

Five species of birds, one species of frog, six species of mammal, eight species of plant, six 

species of reptiles, and one species of cycad have been identified as listed threatened 

species that occur within the OôConnell basin and adjacent waters (Appendix D). These 

included turtle nesting and migratory bird feeding sites such as Blacks Beach (Figure 2.1.1).  
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Figure 2.1.1: Blacks Beach is used for turtle nesting and migratory bird feeding. Mackay Regional Council recently 

purchased an area of coastal land known as óthe spitô which has been fenced off by the council to exclude off road 

vehicles from impacting upon matters of national environmental significance 

 

 Ecological communities  

There are two listed Threatened Ecological Communities that occur in this basin. These are 

the Littoral Rainforest and Coastal Vine Thickets of Eastern Australia (Critically Endangered) 

and the Broad leaf tea tree (Melaleuca viridiflora) woodlands (Endangered). 

Listed migratory species  

The EPBC Act lists migratory species which includes those species listed in the: 

¶ Convention on the Conservation of Migratory Species of Wild Animals (Bonn 

Convention) 

¶ China-Australia Migratory Bird Agreement (CAMBA) 

¶ Japan-Australia Migratory Bird Agreement (JAMBA) 

¶ Listed international agreement for this purpose if satisfied that it is an agreement 

relevant to the conservation of migratory species. 

 

There are 33 migratory bird species, two species of migratory mammals and seven 

migratory reptiles that occur in the OôConnell basin (Appendix E). 
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The Great Barrier Reef Marine Park  

The Marine Park is recognised as a matter of national environmental significance under the 

EPBC Act to enhance the management and protection of the ecosystems in the Great 

Barrier Reef Region. The Great Barrier Reef Marine Park Zoning Plan 2003 (the Zoning 

Plan) is the overarching plan that provides for a range of ecologically sustainable 

recreational, commercial, and research opportunities and for the continuation of traditional 

activities. Each zone has different rules for the activities that are allowed (as of right), 

prohibited, and those that require permission. Zones may also place restrictions on how 

some activities are conducted.  

2.2 Other matters or values that may underpin Matters of National 

Environmental Significance  

Although not matters of national environmental significance, there are other areas within the 

OôConnell basin that have intrinsic values and may also have significance for the long-term 

health and resilience of the World Heritage Area. 

Dugong Protection Areas  

Dugong Protection Areas A and B occur in the coastal waters of the OôConnell basin (Figure 

2.2.1).  

 

Zone 'A' Dugong Protection Areas include significant dugong habitats in the southern half of 

the World Heritage Area (consistently contain over 50 per cent of dugong numbers). In these 

areas, the use of offshore set, foreshore set and drift nets is prohibited. The use of river set 

nets is allowed with modifications in Zone 'A' Dugong Protection Areas. Other netting 

practices such as ring, seine, tunnel and set pocket netting, which are not considered to 

pose a serious threat to dugong, are unaffected. The Zone óAô Dugong Protection Area 

receives water from the Blackrock, St Helens, Murray and Constant creek sub-basins. 

 

The Dugong Protection Area B is located adjacent to the Constant Creek sub-basin and is 

the closest to Mackay. In Zone óB' Dugong Protection Areas, mesh netting practices are 

allowed to continue but with more rigorous safeguards and restrictions than before. Zone óBô 

Dugong Protection Areas have been shown to contain about 22 per cent of dugongs in the 

southern Reef. These measures are being kept under review to ensure protection of 

dugongs in these areas. 

Nationally important wetlands (Directory of Important Wetlands in Australia)  

Nationally important wetlands in the OôConnell basin include: 

¶ The Great Barrier Reef Marine Park 

¶ Proserpine - Goorganga Plain 

¶ Sand Bay 

¶ St Helens Bay Area. 

 

These are shown in Figure 2.2.1. All of these wetlands are of high value for the health and 

resilience of the World Heritage Area. 
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Conservation parks, national parks and forest reserves 

There are 22 protected areas within the OôConnell basin: 

¶     Andromache Conservation Park 

¶     Andromache Forest Reserve 

¶     Andromache State Forest 

¶     Bloomsbury Conservation Park 

¶     Bluff Hill Forest Reserve 2 

¶     Bluff Hill National Park 

¶     Bluff Hill State Forest 

¶     Cape Hillsborough National Park 

¶     Cathu State Forest 

¶     Eungella National Park 

¶     Macartney State Forest 

¶     Mount Martin National Park 

¶     Mount Ossa National Park 

¶     Mount Toby State Forest 

¶     Pelion Forest Reserve 

¶     Pelion State Forest 

¶     Pioneer Peaks National Park 

¶     Proserpine State Forest 

¶     Reliance Creek National Park 

¶     Skull Knob Conservation Park 

¶     St Helens Gap Conservation Park 

¶     St Helens State Forest. 

 

These are shown in Figure 2.2.1. 

Fish Habitat Areas  

Declared fish habitat areas (FHA) are areas protected under the Fisheries Act 1994 (Qld) 

against physical disturbance associated with coastal development and are selected on the 

basis of their respective values. These areas have been afforded protection due to their high 

value as a fisheries habitat. Many of the fish species that use these areas for parts of their 

life history have connections to the World Heritage Area. There are three fish habitat areas 

in the OôConnell basin - Midge, Repulse and Sand Bay (Figure 2.2.1 and Table 2.2.1). 

Table 2.2.1 Fish Habitat Areas located in the OôConnell basin 

FHA Location Habitat Values Fisheries Values Other 
benefits 

Midge Dempster and 
Hervey Creek and 
the foreshore/ 
coastal waters 
south to Dewars 
Point, 45 km south-
east of Proserpine. 

Closed Rhizophora 
forests along estuary 
fringed by saltmarsh 
areas; seagrass beds 
towards mouth of 
Blackrock Creek; inshore 
reefs. 

Recreational and Indigenous 
fisheries; barramundi; blue 
salmon; bream; estuary cod; 
flathead; grey mackerel; grunter; 
mangrove jack; queenfish; school 
mackerel; sweetlip; various 
emperor species; banana and 
blue-legged king prawns. 

Marine turtle 

habitat. 
13

 

 

Repulse Cape Conway to 
Seaforth, 40 km 

Mangrove-dominated 
floodplain with 

Commercial, recreational and 
Indigenous fishing; barramundi; 

Protection of 
dugong and 
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FHA Location Habitat Values Fisheries Values Other 
benefits 

south-east of 
Proserpine. 

Rhizophora, Acanthus, 
Acrostichum, Avicennia 
and Ceriops common; 
mangrove-lined creeks; 
intertidal flats; seagrass 
beds around the mouth of 
Repulse Creek. 

blue salmon; bream; estuary cod; 
flathead; grey mackerel; grunter; 
mangrove jack; queenfish; school 
mackerel; whiting; banana 
prawns. 

marine turtle 
habitat. 

Sand Bay Sand Bay is located 
25 km north-west of 
Mackay. 

Mangrove-lined creeks 
with Aegiceras, Avicennia, 
Ceriops, Excoecaria and 
Rhizophora; intertidal flats 
and seagrass areas. 

Commercial, recreational and 
Indigenous fishing; barramundi; 
blue salmon; bream; estuary cod; 
flathead; grey mackerel; grunter; 
mangrove jack; queenfish; school 
mackerel; whiting. 

Protection of 
dugong 
habitat; 
flatback and 
green turtle 
nesting area. 

Nature refuges  

A nature refuge is a class of protected area, under the Nature Conservation Act 1992, that 

acknowledges a commitment to manage and preserve land with recognised significant 

conservation values while allowing compatible and sustainable land uses to continue. 

Although a nature refuge agreement may be entered into voluntarily a nature refuge 

agreement is legally binding. There are ten nature refuges in the OôConnell basin. These are 

listed below and shown in Figure 2.2.1. 

 

¶ Eagle Nest Farm Nature Refuge 

¶ Echidna Nature Refuge 

¶ Hermitage Nature Refuge 

¶ June's Land Nature Refuge 

¶ Mount Jukes Nature Refuge 

¶ Pandanus Nature Refuge 

¶ Reliance Creek Nature Refuge 

¶ The Cedars Nature Refuge 

¶ The Dome Nature Refuge 

¶ Valley Views Nature Refuge. 
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Figure 2.2.1: This map shows the spatial extent of some values in the OôConnell basin that may underpin matters of national environmental significance, including Nationally Important wetlands, National Parks, Conservation Parks, forest reserves, Fish Habitat Areas, Dugong 

Protection Areas and Nature Refuges 
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2.3 Coastal Ecosystems 

The Great Barrier Reef inshore ecosystems are made up of many complex components, 

including estuarine and marine ecosystems such as mangroves, seagrasses and inshore 

coral reefs, which are closely linked to adjacent coastal ecosystems. These include coastal 

freshwater wetlands, coastlines and forested floodplains (Figure 2.3.1). These coastal 

ecosystems are interconnected and reliant on one another for their ongoing health and 

resilience. Species that form part of the amazing biodiversity of the Marine Park live in and 

move between these ecosystems throughout their life cycles. 

 

 

Figure 2.3.1 Broad groupings of coastal ecosystems illustrating the general level of importance for the ongoing health 

and resilience of the Great Barrier Reef 

 

Coastal ecosystems are not easily separated and defined, as functionally they are all 

connected one way or another. Each component provides specific ecological functions that 

together make up and support the health and resilience of the ecosystem as a whole. 

Inshore marine ecosystems  

The inshore coastal waters adjacent to the OôConnell basin are home to a range of marine 

flora and fauna, many of which are of conservation concern. Figure 2.3.2 shows the reefal 

and non-reefal bioregions in the area that were used as the basis for the Great Barrier Reef 

Marine Park Authority assessment zoning plan. Figure 2.3.3 shows the Marine Park zoning 

plan. 

The species richness of hard corals in the waters adjacent to the OôConnell basin is low and 

ranges from 21 to 43 species, with richness increasing towards the north.  
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Figure 2.3.2: Marine bioregions adjacent to the OôConnell basin 
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Figure 2.3.3: Zoning within the Marine Park adjacent to the OôConnell basin 
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Flood plumes from the OôConnell and adjacent basins in this region have been shown to 

extend beyond the World Heritage Area. Approximately 250 km of coastline, 74 offshore 

islands, 211 coral reefs (covering an area of 1906 km2), 71 seagrass beds (covering an area 

of 186km2) and 31,760km2 of seabed is at risk of exposure to one or more water quality 

concerns (sediments, nutrients or pesticides). 

 

Seagrass meadows occur in the waters adjacent to the OôConnell basin. Due to the poor 

water clarity of coastal waters in this region, seagrass monitoring is limited. Intertidal 

seagrass mapping is conducted under the Reef Plan Marine Monitoring Program (MMP).  

Intermittent seagrass mapping has also been undertaken by the Queensland Government 

over 30 years and a cumulative map is shown in Figure 2.3.4. Seagrass extent and health 

(reproductive effort) has been in decline over the last five years.3 

 

 

Figure 2.3.4: Map showing the extent of seagrass (shown in green) in the OôConnell basin, as mapped by the 

Queensland Government from 1988 to 2012 

 

In 2009, the Reef Water Quality Protection Plan baseline report stated that the inshore reefs 

in the Mackay Whitsunday region were in moderate condition.14 There was concern about 

the lack of recovery of these reefs as there had been no obvious natural disturbances since 

they were impacted by coral bleaching in 2002. Settlement of coral larvae was good in 2009 

although recent data shows signs of decline and the numbers of juvenile corals are also in 

decline, which may have been due to low coral cover limiting the availability of coral larvae.8 

Since then, these reefs have been impacted by Tropical Cyclones Hamish (March 2009), 

Ului (March 2010) and Yasi (February 2011). 
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Coastal ecosystems 

Coastal ecosystems in the OôConnell basin have been substantially modified or cleared. 

Significant changes include: 

¶ Broadscale clearing of forests, woodlands and lowland grass, and sedgelands. 

¶ Introduction of pasture grasses that have forever changed the flora biodiversity and 

the fire regime. These African and South American grasses burn hotter causing 

significant changes to biodiversity (such as the loss of native riparian vegetation) and 

lead to loss of soils. 

¶ Aquatic biodiversity and in-stream habitat has declined in many parts of the basin as 

a result of landscape changes and land use. Irrigated cropping, grazing and urban 

infrastructure are the dominant land uses on the floodplain which have had the 

greatest impacts on biodiversity. 

¶ Introduced fauna ï feral pigs, fish and introduced flora ï hyacinth, hymenachne and 

other aquatic and terrestrial weeds are impacting on the remaining coastal 

ecosystems. 

Changes in land use have left ongoing legacy issues (such as ponded pastures), which 

continue to impact on the life history of local aquatic and terrestrial species with connections 

to the World Heritage Area (such as migratory birds and fish) leading to an ongoing decline 

in local species diversity. The risk to biodiversity can be reduced through sustainable grazing 

management. 

 

In pre-European times, the OôConnell basin was dominated by forests and woodlands 

(Figure 2.3.5). Since European settlement, these forested areas have been thinned for 

grazing and later cleared (in some areas) (Figure 2.3.6).  
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Figure 2.3.5: This map shows the pre-clear coastal ecosystems in the OôConnell basin 
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Figure 2.3.6: This map shows the post-clear coastal ecosystem assemblages in the OôConnell basin (derived from 2006 Queensland government Regional Ecosystem data) 
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The changes to coastal ecosystems (Table 2.3.1) show that the greatest proportion of 

modification to terrestrial biodiversity has occurred to woodlands (loss of 64 per cent), grass 

and sedgelands (loss of 71 per cent) and forests (loss of 59 per cent). Between 2006 and 

2009, 408 hectares of coastal ecosystems were modified, those being 381 hectares of 

forest, 10 hectares of rainforest and 17 hectares of woodlands. 

 
Table 2.3.1: Area (ha) of pre-clear and post-clear coastal ecosystems based upon Queensland Government Regional 

Ecosystem mapping 

 

 Ecosystem Pre-clear  2006 2009 % remaining 

 Rainforests 40,112 34,094 34,084 85 

 Forests 175,522 72,498 72,117 41 

 Woodlands 5,291 1,916 1,899 36 

 Forested floodplain 0 0 0 N/A 

 Grass and sedgelands 893 261 261 29 

 Heath and shrublands 2,072 2,060 2,060 99 

 Freshwater wetlands 329 256 256 78 

 Estuaries 13,004 12,681 12,682 98 

 Non Remnant 0 113,368 113,775 N/A 

 Not Mapped 1,475 1,565 1,565 N/A 

 

Coastline and estuarine coastal ecosystems  

The coastal zone within the OôConnell basin covers 71,760 hectares, 20,337 hectares of 

which is afforded protection in National Parks, Conservation Parks and Protected Areas. 

 

Estuaries are highly productive fish nursery areas and provide a range of ecological 

functions for species with connections to the World Heritage Area. Animals such as prawns, 

crabs and many popular commercially and recreationally fished species (such as barramundi 

and mangrove jack) use estuaries for part of their life history. Approximately three per cent of 

the estuaries in the World Heritage Area occur in the OôConnell basin which equates to $2.6 

million of gross value of production of fisheries harvest per year. 

 

The extent of estuaries in the OôConnell basin has remained relatively unchanged (loss of 

three per cent) according to Queensland Government Regional Ecosystem mapping (Table 

2.3.1). There are six estuarine ecosystems in the OôConnell basin that experience a tidal 

range of around four metres. The condition of the 11 estuaries in the OôConnell basin was 

assessed by the Australian Natural Resources Atlas in 2000 (Table 2.3.2).15 

 

Table 2.3.2: Australian Natural Resource Atlas (ANRA) classification of estuaries for the OôConnell basin  

Name of estuary Class Sub-class Condition 

O'Connell River River Dominated Tide-Dominated Delta Largely Unmodified 

Dempster Creek Tide Dominated Tidal Flat/Creek Near Pristine 

Hervey Creek Tide Dominated Tidal Flat/Creek Largely Unmodified 

Blackrock Creek Tide Dominated Tide-Dominated Estuary Largely Unmodified 

Murray Creek Tide Dominated Tide-Dominated Estuary Largely Unmodified 

Victor Creek Tide Dominated Tidal Flat/Creek Largely Unmodified 

Plantation Creek Wave Dominated Strandplain Largely Unmodified 
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Name of estuary Class Sub-class Condition 

Estuary Q221 Tide Dominated Tidal Flat/Creek Largely Unmodified 

Constant Creek Tide Dominated Tide Dominated-Estuary Largely Unmodified 

Reliance / Leila Creek Tide Dominated Tidal Flat/Creek Largely Unmodified 

Estuary Q223 Tide Dominated Tidal Flat/Creek Modified 

 
 
The Healthy Waterway Mackay Whitsunday Water Quality Improvement Plan for the Mackay 

Whitsunday region assessed estuary health in 2008 considering fish community, water 

quality, flow, estuary modification and mangroves and saltmarsh as indicators.2  

 
Midge Point, a coastal settlement (Figure 2.3.7) south of Laguna Quays was assessed to be 
in relatively good condition. To the south is a good example of remnant swale forest, 
presently on freehold land. 
 

 

Figure 2.3.7: The beach at Midge Point coastal settlement 

 

The Waterhole Creek estuary is a heavily grazed sub-basin and vegetation has been cleared 

to the coast/waterfront in many areas. Lack of dune stabilisation provided by vegetation is 

exacerbating coastal erosion. 

 

The beach at the southern end of this clearing, St Helens Beach (Figure 2.3.8), is an 

important site for shorebirds including pied oyster catchers, stone curlews and international 

migratory species including bar-tailed godwit, eastern curlew, great knot and grey-tailed 

tattier. These birds are recognised as matters of national environmental significance. 
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Figure 2.3.8: St Helens Beach is an important breeding and nesting ground for local shorebirds and international 

migratory bird species (top). North of St Helens Beach the coastal land is relatively devoid of trees (including coastal 

vegetation in places) (bottom) 

 

Inland from St Helens Beach are where good representative examples of near pristine, well 

connected saltmarsh-woodland interfaces remain (Figure 2.3.9). These coastal ecosystems 

are currently afforded protection within the National Park. 

 



 

Page 30 

 

 

Figure 2.3.9: Interface between saltmarsh and woodlands near St Helens Beach is a good example of relatively natural 

estuary in this region 

Freshwater wetlands and associated floodplain coastal ecosystems 

Approximately 41,876 hectares of the OôConnell basin is located on the floodplain (0.5 per 

cent of the floodplain extent in the Reef catchment). Within this sensitive environment only 

14,600 hectares is afforded protection through conservation areas in this basin (36 per cent). 

 
Around 67 per cent of grass and sedgelands have been highly modified or removed in the 

OôConnell basin. During the Great Barrier Reef Marine Park Authority assessment in 

February 2013, remnant grass and sedgelands were being cleared to accommodate the 

expansion of urban sub-divisions. Freshwater wetlands in the basin assessed under the 

coastal ecosystems mapping showed no change in extent however ponded pastures 

(bunded tidal areas that retain freshwater) may have offset some of the loss of extent of 

freshwater wetlands. 

 

The Queensland and Australian governments through the Queensland Wetlands Program 

have mapped wetlands within the OôConnell basin at a finer scale than the current regional 

ecosystem mapping (Table 2.3.3).16 Through this mapping, approximately 170 

lacustrine/palustrine wetlands were identified in this basin in 2009. Reef Plan reporting 

showed a loss of 0.03 per cent of wetlands between 2001 and 2005. Many of the wetlands 

observed remain amongst cane fields (Figure 2.3.10). 

 

Table 2.3.3: Queensland Wetlands Program data for the freshwater and estuarine wetlands of the OôConnell basin 

System as defined by the Queensland 
Wetlands Program 

Area (km²) Wetlands area (%) Total area of 
basin (%) 

Artificial and highly modified 5.08 3.0 0.2 

Estuarine (wetland vegetation only) 128.29 75.2 5.4 

Lacustrine 0.14 0.1 0.0 

Palustrine 6.79 4.0 0.3 

Riverine 30.25 17.7 1.3 

Total  170.55 100.0% 7.1& 
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Figure 2.3.10: Remnant lagoon in the lower OôConnell River floodplain set amongst cane fields 

 

Nindaroo wetland complex 

 

Nindaroo is a high value remnant wetland close to Mackay (Figure 2.3.11). Coastal 

development is encroaching on this site and the Reliance Creek estuary. This wetland offers 

high value habitat for species such as barramundi.  

 

Figure 2.3.11: Nindaroo, a high value remnant wetland containing Melaleuca and palm forests 
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St Helens Creek sub-basin 

 

The St Helens Creek sub-basin is a granite-dominated basin with good base flow from the 

National Park located in the upper sub-basin. During the field assessment, water clarity 

cleared quickly after the first flush and migratory fish (Mugil cephalis) were observed in the 

middle reaches of the creek. The banks in the middle reach were lacking riparian vegetation 

and established introduced grasses were observed (Figure 2.3.12). Sand and cobble build 

up (possibly from observed bank erosion) appears to be making the creek shallower, which 

in turn is widening the creek causing further bank erosion. 

 

 

Figure 2.3.12: St Helens Creek middle reaches, showing a build-up of sand and cobble (foreground) and cane growing 

above the eroding bank (background) 

 

Jolimont Creek, a tributary of Murray Creek, drains a large area of alluvial flats consisting 

mostly of cane land. On this tributary there are many impediments to flow and evidence of 

bank erosion due to lack of riparian vegetation was observed (Figure 2.3.13). 

 

Figure 2.3.13: Jolimont Creek - tributary of Murray Creek 
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Forested coastal ecosystems 

Forests and woodlands have experienced the greatest losses within the OôConnell basin (59 

and 64 per cent or 103,024 hectares and 3375 hectares respectively). Some 15 per cent (or 

6019 hectares) of rainforests have been lost (from an initial area of 40,112 hectares). 

Between 2006 and 2009 mapping, forest ecosystems declined by a further 381 hectares. All 

other terrestrial coastal ecosystems were unchanged. 

 

In some areas, there has been complete removal of riparian vegetation and this has resulted 

in severe bank erosion (Figure 2.3.14). 

 

Figure 2.3.14: The riparian vegetation has been totally removed from this creek in the OôConnell basin 

 

Widespread clearing of hill slopes in the northern part of the OôConnell basin was observed 

during the Great Barrier Reef Marine Park Authority field assessment (Figure 2.3.15). This 

loss of vegetation in the basin has added to the sediment load in many of the sub-basins. 

 

 

Figure 2.3.15: Hillside erosion is due to clearing of terrestrial forested ecosystems. The image on the left shows the 

high level of suspended sediments in the run-off 
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The Queensland Government has assigned regional ecosystems a conservation status 

which is based on its current remnant extent (how much of it remains) in a bioregion. 

Regional ecosystems were originally defined by Sattler and Williams as vegetation 

communities in a bioregion that are consistently associated with a particular combination of 

geology, landform and soil.17 Vegetation that is classified as endangered is afforded most 

protection in Queensland; however some industries such as mining, transport, electricity and 

community infrastructure may be exempt. Lesser protection is afforded by the other 

categories. 

 

These have been mapped for the OôConnell basin (Figure 2.3.16). Information on regional 

ecosystems provides the basis for the development of coastal ecosystem functional groups 

identified in the Coastal Ecosystem Assessment Framework.7 However regional ecosystem 

conservation classification is based on terrestrial distribution, and does not assess their 

functional linkage to the World Heritage Area. Regional ecosystem conservation 

classifications most likely do not protect coastal ecosystems most important to maintaining 

the health and resilience of the World Heritage Area. 
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 Figure 2.3.16 Regional ecosystem conservation status for the OôConnell basin 
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2.4 Ecosystem processes 

The condition of ecosystem processes in the OôConnell basin varies both spatially and 

temporally. Areas that have been highly modified from the natural coastal ecosystems that 

were once there show the greatest degree of change in processes. For example rivers that 

have been modified into water distribution channels offer limited capacity for biological 

processes for fish species such as reproduction, dispersal recruitment and migration and are 

often nutrient enriched. 

 

Appendix F contains a list of coastal ecosystems and some of the ecological processes they 

deliver for the health and resilience of the World Heritage Area. 

 

Physical processes 

Physical processes are those that transport and mobilise elements such as water, sediments 

and minerals. They include groundwater recharge/discharge, sedimentation/erosion of soils 

and deposition and mobilisation processes.8 All coastal ecosystems provide these functions, 

some more than others. Declines in delivery of physical processes that retain sediments are 

generally reflected by an increase in total suspended solids. 

 

Changes in hydrology have occurred as a result of land use change (such as land clearing, 

grazing and urbanisation, leading to surface compaction and reducing soil porosity, and 

increased sediment loss to erosion in streams), barriers (such as dams, weirs and road/rail 

crossings), groundwater extraction, floodplain drainage networks and changing rainfall 

patterns as a result of climate change. These actions have irreversibly altered run-off quality, 

quantity and seasonality of flows, and sediment build up in river beds. Storm intensity in 

recent years has delivered sudden large pulsed flows of freshwater into the World Heritage 

Area. These flows often have reduced residence times in the basin and the supporting 

coastal ecosystems sufficient for many ecological processes to occur. As a result, freshwater 

induced coral bleaching and smothering of corals and seagrass by sediments is occurring 

more frequently.18 Water extraction has reduced flows and also resulted in increasing 

sedimentation of rivers. Reduced high velocity flows inhibit sediment movement along these 

watercourses. As these rivers fill with sediment (sand) they become shallower and wider. 

This changed hydrology results in scouring and erosion of banks during pulses from storm 

events, which impacts on World Heritage Area inshore ecosystems by increasing turbidity. 

 

Elevated levels of sediment (fine and coarser sediments) have been reported in all of the 

sub-basins in the OôConnell basin.2 These elevated levels of sediments are being delivered 

to the Great Barrier Reef lagoon in pulsed flows. Coarser sediments are building up in river 

beds. This build-up of coarse sediments fills the waterholes, making the waterway shallower, 

which in turn can cause a widening of the river (further eroding the adjacent banks, adding 

more sediment to the system). 

 

The Reliance Creek sub-basin is dominated by cane fields (38 per cent of the area) with a 

further 32 per cent used for grazing.2 During the site visit high levels of suspended 

sediments were observed (Figure 2.4.1). 
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Figure 2.4.1: High levels of fine sediments in the Reliance Creek sub-basin following heavy rain 

 

In other systems where substantial modifications have occurred, the lack of ecological 

processes can sometimes be obvious. Figure 2.4.2 shows the progression of Murray Creek 

from upland areas with minor modifications, to the estuaries where the cumulative impacts 

are more apparent. 
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Figure 2.4.2: Murray Creek transects from the upper sub-basin (top) to the estuary (bottom) showing the increases in 

sediment load as water progresses towards the marine park. The diagram beneath the photos show the location in the 

sub-basin and elevation above mean sea level (approximate) 

 

The dominant source of sediments (85 per cent) supplied to streams within the Mackay 

Whitsunday region is from hill slope erosion.19 The majority (80 per cent) of this sediment is 

then exported to the Great Barrier Reef lagoon, while the remainder is deposited in major 

water storages (16 per cent) and floodplains (three per cent). The relative proportion of bank 

erosion is high (14 per cent) in the OôConnell basin due to large contributing areas and 
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increased stream bank height.19 Due to the absence of water storages in the OôConnell 

basin, very little (three per cent) of the supplied sediment is stored in the stream channel in 

comparison to the floodplain (76 per cent).19  

Biogeochemical processes  

Biogeochemical processes revolve around energy and nutrient dynamics. Biogeochemical 

processes include production, nutrient cycling, carbon cycling, decomposition, oxidation-

reduction, regulation processes and chemical/heavy metal modification. Wetland and 

associated floodplain ecosystems offer the greatest capacity for maintaining biogeochemical 

processes as these ecosystems slow the flow of water and allow the processes to occur, or 

in the case of groundwater utilise the slow processes of water flow to recycle water and 

nutrients. 

 

During large flood events biogeochemical processes in coastal ecosystems often do not 

occur as water flows at high speed directly into inshore coastal waters. In more developed 

basins, the volume of nutrients is often higher as a result of fertiliser use and point source 

discharges. These processes are thus transferred to inshore coastal waters. Impacts of 

elevated nutrients on the marine environment are outlined in Table 2.4.1. 

 

Elevated nutrients in inshore coastal waters indicate that the coastal ecosystems are not 

able to regulate the biogeochemical processes. This is likely due to increased run-off and 

elevated inorganic nutrients from agricultural and urban sources which often discharge 

directly into waterways. 

Table 2.4.1: Forms of nutrients and their impact on the aquatic environment 

Term Description/source Impact on aquatic environment 

Particulate 

organic matter 

Large particles of organic matter (e.g. 

dead plants and animals) that get 

broken down by decomposers into 

smaller dissolved organic matter. 

Not available for uptake by plants 

and animals. 

Dissolved organic 

matter (DOM) 

Large molecules of organic matter 

(nitrogen, carbon, phosphorus etc.) 

produced as a result of decomposition. 

Not biologically available until 

broken down by bacteria. 

Dissolved 

inorganic matter 

By-product of bacterial decomposition 

of DOM or applied in this form as 

fertilisers. 

Nutrients such as nitrogen and 

phosphorus are freely available in 

this form for uptake by 

cyanobacteria, plants and animals. 

 

In areas where healthy coastal ecosystems remain intact and are in locations where very 

few impacts are occurring, the biogeochemical processes listed above are occurring as 

expected. Figure 2.4.3 shows healthy microphytobenthos on the tidal saltflats near St Helens 

Beach, these salt flats are tidal and receive minimal run-off from adjacent lands. The 

microphytobenthos growing here are very efficient nutrient cyclers. 
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Figure 2.4.3: Saltmarsh environment at St Helens Beach has a healthy population of microphytobenthos 

(cyanobacteria) that provide important ecological functions to the World Heritage Area 

 

Biological processes  

Biological processes are those that maintain animal and plant populations. These include 

survival/reproduction mechanisms, dispersal/migration/regeneration, pollination and 

recruitment. Wetland and associated floodplain ecosystems offer the greatest capacity for 

maintaining biological processes. 

 

The lower OôConnell River is an older sugar cane growing area consisting of small holdings 

with extensive networks of cane drains. In some places sugar cane is grown on the marginal 

land up to the estuary which may be impacting on biological processes. Small, unconnected 

lagoons remain in the areas and these appear to be in reasonable condition. 

 

The Healthy Waterways Water Quality Improvement Plan for the Mackay Whitsunday region 

assessed fish community and in-stream habitat for each sub-basin in the region (Table 

2.4.2).2 Great variability between sub-basins in the OôConnell basin is apparent. 
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Table 2.4.2: Reef Catchments NRM group assessment of fish community and in-stream habitat, used as proxies for 

biological processes. Assessment is ranked highest condition (A) to lowest condition (E) 

 Freshwater rating Estuarine rating 

Fish community In-stream habitat Fish community 

Andromache River B B N/A 

OôConnell River C C C 

Waterhole Creek B C B 

Blackrock Creek D C B 

St Helens Creek B C B 

Murray Creek D C B 

Constant Creek D C C 

Reliance Creek D C E 

Mackay city  E D B 

 

2.5 Connectivity  

Aquatic ecosystem connectivity looks at how ecosystem components link up, whether 

through air, water or overland. Disruptions to connectivity between different areas where fish 

breed and grow can lead to a reduction in population resilience, or even localised extinctions 

of some species. Figure 2.5.1 shows the sub-basin waterways that were considered by this 

assessment. Figure 2.5.2 shows the stream orders (classification system where waterways 

are given an óorderô according to the number of additional tributaries associated with each 

waterway) combined with land zones and elevation. These tools were used to assess 

connectivity. 

Surface hydrology  

There have been no extensive hydrological modifications (such as major dams) in the 

OôConnell basin. However smaller barriers such as road crossings are common and act as 

barriers to fish migrations (Figure 2.5.3). Work was recently undertaken to install fish ladders 

at Seaforth Creek Bridge by the Queensland Government and Reef Catchments NRM group 

to allow fish passage in areas where fish passage was previously impeded. This has 

resulted in movement of fish with connections to the World Heritage Area further upstream, 

theoretically improving fish productivity.  

 

Increasing heavy sediment loads delivered into waterways as a result of land modifications 

can fill deepwater pools leading to a widening and shallowing of waterways. This was 

observed during field assessments in St Helens Creek and is likely to be occurring 

elsewhere. Shallowing and widening of waterways increases the likelihood of overbank flows 

and flooding of adjacent land whilst reducing habitat and connectivity (through loss of deep 

water pools for fish passage and refugia). 
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Figure 2.5.1: Major waterways in the OôConnell basin considered in this assessment 
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Figure 2.5.2: Stream order and elevation map showing the floodplain in the OôConnell basin 
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Figure 2.5.3: Road crossing (fish barrier) in the Andromache River during heavy wet season flows. The high rate of 

flow is impassable by slow moving native fishes 

 

Road crossings, such as Figure 2.5.4 in the Reliance sub-basin, with wide openings and 

submerged rocks allow for greater fish passage. Unfortunately high turbidity and a lack of 

riparian vegetation is likely to reduce the suitability of this system for fish to migrate.  
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Figure 2.5.4: Reliance Creek sub basin ï road crossing with fish ladder and fish friendly design 

The urban development footprint around Mackay has significantly modified overland 

hydrology. Urban developments are designed to shed water quickly. Where urban 

developments are situated adjacent to mangroves (such as in the suburbs to the north of 

Mackay) water is often channeled directly into the mangroves (Figure 2.5.5). Such direct 

input of freshwater can impact on local populations of keystone mangrove species such as 

grapsid crabs (Figure 2.5.6). 
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Figure 2.5.5: One of many stormwater drains in urban areas that flow directly into adjacent mangroves 

  

 

 

Figure 2.5.6: Conceptual model showing the role crabs play in maintaining the health and resilience of mangroves 

 
















































































































