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EXECUTIVE SUMMARY

Context

The Fitzroy River basin is the largest catchment of the Great Barrier Reef, and the
ecosystem functions it provides are vital for maintaining the health of the Great Barrier Reef.
The coastal ecosystems of the lower Fitzroy River region, incorporating the lower Fitzroy,
Styx, Shoalwater and Waterpark basins, encompass an area of approximately 20,000 km?
and include varying levels of development. Much of the lower Fitzroy and Styx basins have
been heavily modified for development (primarily for agriculture, dominated by grazing) while
the Shoalwater and Waterpark basins remain relatively development free. In the case of the
Shoalwater basin, this is predominantly due to the presence of the military training area
which constrains development.

Development within the Fitzroy region has led to extensive changes in water flow regimes
resulting from the harvesting of water resources for industry, agriculture and domestic use.
The associated infrastructure, including dams, weirs, tidal barrages and ponded pasture
systems, as well as other infrastructure connected with development such as road and rail
connections, have resulted in many obstructions in water courses that act as barriers to fish
movement and connectivity between ecosystems. These impacts are representative of many
other Great Barrier Reef catchments and the management of them provides lessons for
management of the Great Barrier Reef catchment generally.

Key issues

Improving the connectivity between ecosystems will benefit both fish populations and the
health of the Great Barrier Reef World Heritage Area (World Heritage Area). More than 95
per cent of freshwater fish species in the region, including barramundi and mangrove jack,
require the ability to move either between freshwater and marine ecosystems or wholly
within freshwater systems. Restricting this movement reduces fisheries resources and
associated ecological function. Gaps in knowledge pose a considerable obstacle to
improving fish passage. There also remains only limited understanding of the ecosystem
functions provided to the World Heritage Area by coastal ecosystems and how even
modified systems such as ponded pastures still provide some level of ecological function.
While some valuable surveys of ponded pastures have been done in the past, their
management is considerably hampered by a lack of detailed information on the location,
height and nature of the barriers that create the ponded pastures. While general propositions
about good management of fish barriers can be made (for example the need for fishways),
the installation and maintenance of management devices and practices invariably needs to
be determined on a case-by-case basis. This complicates the management situation.

Current management

There are a number of state and Commonwealth laws that may regulate barriers to fish
passage in the Fitzroy region. The main laws influencing the regulation of water
infrastructure and ponded pastures are the Sustainable Planning Act 2009 (QId) (SPA),
Water Act 2000 (QIld), Fisheries Act 1994 (QId), and the Environment Protection and
Biodiversity Conservation Act 1999 (Cth) (EPBC Act).
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It is important to realise that the planning and management frameworks created by these

state and Commonwealth laws for activities impacting on fish passage in the lower Fitzroy

River basins principally regulate new activities and development. The legacy of past

devel opment tends to become a fixed part of the
impacts or condition of the environment. This is particularly significant to consider in the

context of an area such as the lower Fitzroy River where most suitable sites for water

infrastructure and most land suitable for ponded pastures has either already been developed

or is unavailable for development (for example the military training area in Shoalwater). New
development is, therefore, only a small part of the picture.

Ponded pastures have been developed in the area since the 1930s, and particularly during
the 1970s to increase cattle production with the impacts on fisheries resources generally
unrecognised. A moratorium on new ponded pastures has been in place since the 1990s,
but this does not address the legacy of past unconstrained development in the region which
has an ongoing impact through loss of habitat and connectivity, especially for fish breeding
and feeding. These existing, lawfully constructed ponded pastures are generally located on
freehold land and any government intervention in their management will need to engage
positively with the landholders concerned, particularly for the provision of ecosystem
functions that require adopting practices that may reduce cattle production while increasing
fisheries (an outcome that the landholder does not directly benefit from).

Similarly, the construction of most dams, weirs and the barrage on the Fitzroy River, as well
as many road crossings on watercourses that are barriers to fish passage occurred many
decades ago and the current regulatory frameworks largely do not address the legacy
impacts of this development. There has been a considerable effort in the past decade by the
Queensland Government and Fitzroy Basin Association to identify and reduce fish barriers in
the Fitzroy basin. The most significant fish barrier in the basin, the Fitzroy River Barrage at
Rockhampton, includes a retrofitted fish passage, as do many other barriers installed under
previous programs to improve fish passage. Evaluation of the Fitzroy River Barrage
indicates that its effectiveness could be improved considerably if funding were available to
implement alternatives for improved fish passage.

Potential management actions

Actions that could be taken include:

1. The restoration of fish passage in the Great Barrier Reef catchment could be managed in
a similar manner to poor water quality from coastal development and farming, another
legacy issue identified as a key pressure on the World Heritage Area in the late 1990s. A
long-term, collaborative approach is required to restore ecosystem function in the Great
Barrier Reef catchment, with initial priority to include monitoring and improving the
information available on fish barriers, then prioritising actions to restore fish passage and
monitoring their implementation.

2. Development of a guideline on actions likely to have a significant impact on the World
Heritage Area to better inform landholders of what actions require approval under the
EPBC Act. The guideline could supplement existing guidelines on significance under the
EPBC Act and be linked to the fFramework to identify priority hydrological connections to
the Great Barrier Reef World Heritage Areadmapping developed by the Great Barrier
Reef Marine Park Authority (GBRMPA) which identifies wetlands, watercourses and
other areas important for maintaining ecological function to the World Heritage Area.
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Actions in or affecting priority areas for protection, rehabilitation and restoration should
be identified as likely to cause a significant impact on the World Heritage Area. The
guideline might also identify particular actions within or affecting priority areas for
protection, rehabilitation and restoration, such as dams, weirs, barrages, and ponded
pastures, which are likely to cause a significant impact on the values of the Great Barrier
Reef.

A detailed survey of the location, height and nature of ponded pastures' in the Fitzroy
region that influence connectivity between marine and terrestrial ecosystems (or at least
a smaller area in a pilot study such as Corio Bay) would improve understanding and
facilitate prioritisation of options for improved management on a case-by-case (i.e.
property level) basis. The survey would establish an agreed baseline and be linked to a
plan to monitor change over time.

Consider a program supporting transitional (one-off) payments or ongoing payments for
ecosystem functions to landholders in exchange for changed management practices for
ponded pastures to improve ecological function for the World Heritage Area. The ponded
pastures around Corio Bay (which is part of the Shoalwater and Corio Bay Ramsar
Wetland) would provide a good site for trialling such payments for ecosystem functions.
If implemented, the program should be reviewed after 2-5 years and, if successful,
consideration could be given to expanding it throughout the Great Barrier Reef
catchment.

In collaboration with the Queensland Government, review the implementation of the
recommendations of the Fitzroy Basin Fish Barrier Prioritisation Project® with a view to
prioritizing measures to reduce fish barriers in the Fitzroy catchment to improve
ecological connection to the World Heritage Area."

On the basis of the review of the Fitzroy Basin Fish Barrier Prioritisation Project, consider
mechanisms that could assist directing funds to identified priorities to reduce fish barriers
in the Fitzroy catchment to improve ecological function for the World Heritage Area.

Develop mechanisms to work with Australian, state and local governments to ensure
water and road infrastructure does not impact on the connectivity of natural systems.
This engagement should seek to support and build upon the significant efforts of the
Queensland Government to address these matters over the past decade. While major
infrastructure is of obvious concern, poor design of even relatively small road crossings
can stop fish passage upstream.

' Building on the Hyland (2002) report and including an assessment of the adoption, or lack of
adoption, of the management practices to minimize impacts on fisheries recommended by Challen
and Long (2004).

" Note that the Fitzroy Basin Fish Barrier Prioritisation Project did not prioritise wetland barriers, which
are important to World Heritage Area. Its priority projects may also not represent the priority projects
from the GBRMPA perspective. Some of the barriers identified in the FBFBPP have already been
addressed (for example there is now a fishway at Waterpark Weir, ranked #16 in the FBFBPP).
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INTRODUCTION

Background

This case study is part of a series of case studies developed in association with the Great
Barrier Reef Coastal Ecosystem Assessment Framework (CEAF) basin assessments.” 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

The objective of this report is to provide a case study of fish habitat connectivity in the lower
Fitzroy River basin region of the Great Barrier Reef. It is one of a series of case studies
supporting 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 of the basins and identify blockages
and obstructions in the environment that have the potential to affect the ecological function
of the Great Barrier Reef. The series of case studies (of which this report forms one)
examines how present coastal land-use activities and practices affect protection of Great
Barrier Reef coastal ecosystems

This case study has reviewed the current state of knowledge regarding ponded pastures and
barriers to fish migration within the study area. Through input from local stakeholders as well
reviewing available literature, this case study has sought to identify what information
regarding ponded pastures and fish barriers exists together with its accuracy and detail. It
has also sought to identify the various management programs that are currently in place that
cover ponded pastures and fish barriers with respect to coastal ecosystems and how those
programs will influence the ecosystem function that are or could potentially be provided to
the World Heritage Area.

METHODOLOGY

This case study was conducted in a short timeframe and with limited field work or attempts
to gather primary data on the extent or nature of the impacts of barriers to fish passage in
the Fitzroy region on World Heritage Area values due to ponded pastures or water
infrastructure.

A literature review and use of mapping provided by GBRMPA from the CEAF basin

assessments were the main methods used to gather information on the extent and nature of

the barriers (pressures) to fish passage and the condition (including trends) of ecosystem

function in the Fitzroy region. The report benefited from input from regional experts and
interested stakeholders through the GBRMPAG6s
area.

To better understand the nature of ponded pastures, a case study assessed information on a
ponded pasture located on the northern banks of the mouth of the Fitzroy River. The site
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was chosen because of its location in a highly sensitive and important area for fisheries and
because of the large ponded pasture located on the property identified by satellite imagery.

In considering possible policy improvements, the environmental regulatory design principles
recommended by Gunningham and Grabosky® were adopted, namely:

1. Prefer policy mixes incorporating a broader range of instruments and institutions

2. Prefer less interventionist measures (for example voluntary measures rather than
legislation if practicable)

3. Ascend a dynamic instrument pyramid to the extent necessary to achieve policy
goals building in regulatory responsiveness

4. Empower participants which are in the best position to act as surrogate regulators

5. Maximise the opportunities for win-win outcomes.

In doing so, where possible this case study presents potential management actions that
would not involve legislative change and could be done using existing frameworks.

The methodology adopted in this case study is also based on the terminology and
framework for assessing the importance of coastal ecosystems for the World Heritage Area
set out in the report, Informing the Outlook for Great Barrier Reef Coastal Ecosystems.* That
report identifies the coastal ecosystems that have been modified and natural corridors and
essential connections to the Great Barrier Reef for flora and fauna that have been lost or
compromised as a result of over more than one hundred and fifty years of catchment
clearing and coastal development.
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COASTAL ECOSYSTEMS ©THE REGION

Background

Coastal ecosystems represent the bridging ecosystems between the marine and terrestrial
environments. As such, they play a vital role in maintaining the connectivity between these
two environments through the provision of a range of ecosystem functions. Ecosystem
functions are often considered within the context of the provision of functions to human
society. The Millennium Ecosystem Assessment grouped these functions into four
categories®:

1 Provisioning functions such as food, water, timber, and fibre

1 Regulating functions such as the regulation of climate, floods, disease, wastes, and
water quality

9 Cultural functions such as recreational, aesthetic, and spiritual benefits

1 Supporting functions such as soil formation, photosynthesis, and nutrient cycling.

LOCATION MAP

Lower Fitzroy Basin

- S .".-\
‘_&}r Whitsunday 5.3
¥e  Group™s, &5

QUEENSLAND T e e

Figure 1: Lower Fitzroy basin study area
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Supporting functions are those that maintain other ecosystem functions such as the
provision of habitat to support commercial fisheries. Regulating functions not only provide
functions to human wellbeing but also to other ecosystems. For example, the regulation of
floods not only protects human assets from the damaging effects of floods but also similarly
protects downstream ecosystems. Coastal and marine ecosystems are closely interlinked

and rely on each other for the provision of many ecosystem functions to maintain ecosystem
health.

The CEAF identifies 13 natural ecosystems within the coastal zone of the Great Barrier Reef
and a range of physical, biogeochemical and biological functions that are provided to the
Great Barrier Reef (Appendix B). Post-European settlement, coastal regions have
undergone significant change, 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 C).

The focus of this case study is on four of the basins within the Fitzroy Natural Resource
Management (NRM) region: the lower Fitzroy, the Styx; Shoalwater; and Waterpark basins.
The Queensland Government regional ecosystem mapping identifies that each of these
basins has representations of eight coastal ecosystems identified in the CEAF (Table 1). It
should be noted that the high values of grass and sedgelands, heath and shrublands and
freshwater wetlands are not due to the maintenance or increase in natural versions of these
ecosystems, but due primarily to the use of ponded pastures in agriculture in this region.

Table 1: Areas of concern i percentage of remaining coastal ecosystems within the study area. Note the
increase in freshwater wetlands, together with the 100 per cent values in grass and sedgelands and
heath and shrublands is associated with the development of ponded pastures in the region. Red cells
indicate areas with less than 10 per cent remaining; orange 101 30 per cent, yellow 31i 50 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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Altering coastal ecosystems through development for agriculture, or urbanisation or industry,
can alter or even remove the ecosystem function provided by the original ecosystem, which
can be detrimental to adjacent Great Barrier Reef ecosystems. One of the dominant issues
associated with the development of land is the modification of waterways, from draining
wetlands to provide for agriculture, to building roads to allow access to new areas. These
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modifications can often result in a barrier in the natural watercourse that can impede fish
migration as well as reduce the capacity for other ecological functions, such as nutrient
regulation and habitat provision (Appendix B and C).

Overview of the basins within the study area

The study area encompasses 19,897 km? and includes the lower reaches of the Fitzroy
basin together with the whole of the Styx, Shoalwater and Waterpark basins (Figure 4).
These basins represent the northern and eastern sections of the Fitzroy NRM region. The
region contains many natural assets, including pristine estuarine systems, and represents
the largest coastal wilderness area between southern New South Wales and Cape Melville
on Cape York Peninsula.! The Fitzroy basin as a whole represents the largest basin that
drains into the Great Barrier Reef and extensive areas of floodplain exist throughout the
study area. These floodplains provide high levels of aquatic connectivity between
ecosystems in time of flooding rains, and watercourses and wetlands on the floodplains
provide refuge for some aquatic species in drier periods.

Of the five most extensive mangrove and saltmarsh areas within the Great Barrier Reef, two
are found within the study area: Broad Sound-Shoalwater Bays and the Fitzroy estuary.®
These estuarine systems provide ecosystem functions vital to both the health of the World
Heritage Area and to commercial fisheries as habitat and nursery grounds.

The basins of the study area contain a number of internationally important ecosystems.
Besides the World Heritage Area, Ramsar listed wetlands are found in Shoalwater and Corio
Bay areas. These areas also contain examples of half the wetland types found in
Queensland. In addition to the Ramsar listed wetlands a number of nationally important
wetlands are also found in this region. The estuarine and nearshore waters also provide
habitat and nursery grounds for a number of important fisheries species as well as the iconic
dugong with dugong protection areas located adjacent to the Shoalwater and Styx basins.

More detailed information on each of the basins within the study area can found in the
respective Styx, and lower Fitzroy floodplain CEAF Basin Assessment Reports.

History of land use change

The Fitzroy basin assessment’ identified that there has been a significant reduction in
species and ecosystem diversity as a result of changes in land use. This statement is
equally true for the lower Fitzroy basin region within this study area, and to a lesser extent
for the other basins as well. Since European settlement (identified as post-clear in this
report) the floodplain areas in particular have undergone extensive modification, more so in
the Fitzroy and Styx basins than in the Shoalwater or Waterpark basins (Figure 4). As part of
this land use change, many of the waterways have been modified to allow for agricultural
development resulting in broadscale changes to overland and underground hydrology as
well as the introduction of barriers impacting on fish species6ability to migrate either between
differing freshwater habitats or between the freshwater and marine ecosystems.

Pre-clear, the study area was dominated by forests (52 per cent), woodlands (18 per cent)
and forested floodplain (15 per cent) (Figure 4 top). By 2009, this landscape had changed
significantly (Figure 4 bottom, Table 2) with much of the forested floodplain cleared for
grazing. As illustrated in Table 2, some of the original coastal ecosystems have been
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significantly reduced. Others however, such as freshwater wetlands have been increased
due to the practice of ponded pastures (discussed below). While this may appear to be
beneficial in terms of continued delivery of ecosystem function, it is important to remember
that these systems may not mirror the original ecosystems functions (refer to Appendix B
and C).

Table 2: Area (km2) of pre-clear and 2009 coastal ecosystems within the study area based upon
Queensland Government Regional Ecosystem mapping. Note the increase in Freshwater wetlands due to
ponded pastures.

Coastal Ecosystem Pre clear extent 2009 extent (ha) % remaining
(ha)

Rainforests 105,410 42,972

Forested floodplain

Grass and sedgelands

Non Remnant 0 941,580 NA
Not Mapped 13,887 16,707 NA

Development within the Fitzroy region has been occurring for over 150 years. The
construction of coastal barrages to prevent the ingress of tidal waters to allow an expansion
of cropping and grazing land, or construction of roads accessing the coast (Figure 2), was an
activity mainly undertaken 40 to 50 years ago when there were little or no legislative or
industry management arrangements controlling these activities.* The rate of change within
the region has slowed as less land remained available for development. This is reflected in
an assessment of recent land use change between 1999 and 2009 within the Fitzroy NRM
region undertaken by the Queensland Government.? It showed that over the entire NRM
region only 2.36 per cent of the area (371,595 hectares) was identified as having a change
in land use intensity. Of this, 55 per cent was identified as a decrease in the intensity of the
land use. Only a minor fraction of this change was observed to have occurred within the
study area (Figure 3).
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Figure 2: Bund wall (left) and fish barrier (right) in the upper catchment area adjacent to the Corio Bay
Ramsar Wetland (photos courtesy of the Great Barrier Reef Marine Park Authority)
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Figure 3: 1999 - 2009 land use change within the Fitzroy NRM region8
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