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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 Mulgrave-Russell 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 Mulgrave-Russell basin is to:

A Review coastal ecosystems in the basin, assess their state and consider the
pressures that they are facing now, and into the future.

A 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 Great Barrier Reef.

A 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 Mulgrave -Russell basin

The Mulgrave-Russell basin covers an area of 198,197 hectares and is situated in the Wet
Tropics 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 Great Barrier
Reef. The basin is unigue in that it lies between two World Heritage Areas i the Wet Tropics
World Heritage Area and the Great Barrier Reef World Heritage Area (World Heritage Area).
The stream and river systems that link these two world heritage areas house some of the
highest fish diversity in Australia, with two thirds of the continent®& genera and 40 per cent of
the species.! There has been recent discoveries of new species and at least nine endemic
species occur here. Maintaining good in-stream water quality in this basin is therefore of
utmost importance.
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Key issues

Inshore coral reefs found within the Wet Tropics region of the Reef have been identified as
supporting a relatively low biodiversity, which has been linked to poor water quality.?>*
Progress has been made towards improving the water quality leaving the basin through Reef
Plan, industry lead initiatives and programs initiated by local Landcare, catchment groups
and the Cairns Regional Council.

Of particular concern in the inshore area surrounding the Mulgrave-Russell basin is the
crown-of-thorns starfish (Acanthaster planci). Enhanced nutrient supplies are transported in
Wet Tropics flood plumes (including plumes sourced from the Russell-Mulgrave River) and
these travel around Cape Grafton and cover the outer shelf area from Green Island
northwards.>® Nitrate and orthophosphate in these plumes promote the formation of
phytoplankton blooms and increased biomass of larger phytoplankton species (> 2 um),
which are the primary food source of crown-of-thorns starfish larvae.” Green Island and the
surrounding area exposed to Wet Tropics flood plumes is believed to be an initiation area for
crown-of-thorns starfish outbreaks, after which the larvae are transported southward by
currents.”®

The perennial stream flows in the Mulgrave-Russell basin, coupled with the fact that there
are few man made barriers, allows generally good passage opportunities throughout the
basin for migrating fish with connections to the Reef. However, proposals for groundwater
extraction from the Mulgrave aquifer may result in a drawdown of dry season flows which
may change this, especially in Behana Creek.

Whilst the rainforests of the mountain ranges that form the upper catchment of the basin are
still relatively undisturbed, much of the former floodplain coastal ecosystems, namely
rainforests, woodlands, grasslands and wetlands, have been heavily modified or removed.
The changes to these ecosystems (and the ecological functions they provide) have occurred
over the last century driven by the development of land for agriculture and growth of urban
centres. These changes include removal of coastal ecosystems, significant changes to
overland hydrology, introductions of feral species, drainage of wetland ecosystems, and
exposure of potential acid sulphate soils. These changes are mostly irreversible and future
management needs to be adaptive and innovative. Future urban development also needs to
utilise water-sensitive urban design to ensure water quality and environmental values are
maintained.

Potential Management Actions

This report has been developed as a baseline for the Mulgrave-Russell 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.

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 Greater protection, restoration and management of remnant and riparian vegetation
in the floodplain.
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Greater protection, restoration and management of freshwater wetlands which have
been reduced from 1854 hectares to 984 hectares.

Restore connectivity of streams, rivers and waterways to improve fish passage
through restoration of fish habitat (deep water pools, log jams).

Improve connectivity between remnant coastal ecosystems, with preference to the
freshwater wetlands and associated floodplain ecosystems.

Manage modified coastal ecosystems to provide ecological functions and values that
support the health of the World Heritage Area through the continued improvement in
land management practices such as Reef Plan best practice initiatives for agriculture.
Limit the development of any further irrigated cropping in the basin to reduce the risk
of nutrients causing further crown-of-thorns starfish outbreaks.
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INTRODUCTION

Background

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

348,000 km? 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
earthés history; ecological and biological pr oce
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 km? 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 Mulgrave-Ru s s e | | basinds current | and use
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 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 Mulgrave-Russell basin,

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

extent of the Mulgrave-Russell basin. The information collected, collated and analysed

provi des a rapid summary of the state of the basi
pressures and threats, ecological condition and the social response to threats and pressures

that are influencing the health of the World Heritage Area. More influencing factors i and

consequently more pressures i 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 thirty-five basins draining directly into the
World Heritage Area, as shown in Table 1.
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Table 1: Basins in the Great Barrier Reef catchment

Cape York NRM region
(managed by Cape York
NRM)

Wet Tropics NRM region
(managed by Terrain)

Burdekin Dry Tropics
NRM region
(managed by NQ Dry
Tropics)

MackayWhitsunday NRM
region

(managed by Reef
Catchments)

Great Barrier Reef catchment

Burnett-Mary NRM region
(managed by Burnett Mary
Regional Group)

NRM regions Basins

Jacky Jacky
Olive-Pascoe
Lockhart
Stewart
Normanby
Jeanie
Endeavour
Daintree
Mossman
Barron

Mulgrave-Russell

Johnstone
Tully
Murray
Herbert
Black
Ross
Haughton
Burdekin
Don
Proserpine
O'Connell
Pioneer
Plane

Baffle
Kolan
Burnett
Burrum
Mary

Coastal zone as defined by Queensland State Coastal Management Plan 2011
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Methodology

The methods underpinning this basin assessment are detailed in the Coastal Ecosystems
Assessment Framework®, 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
ecosystems™ 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 Framework® and have been
used as a basis to assess the Mulgrave-Russell basin assessment. Figure 1 below
describes the methodology used to rapidly assess the ecological functions and values to
conduct the Mulgrave-Russell basin assessment.

= Vuinerability assesssments. Y
\ = Geographic Information Sysytems/Remote
'dentify sensinr;pgatalGoogle. s
naty Values - Literature search.
l’a’/mod,’ﬁed - Stakeholder consultation/ local expert.
. ssessment - using walking the
mmtaechniqueDEHP 20:‘38‘ e
« Groundwater Dependent Ecosystem
¢ mapping if available.
= Water quality values.

Review
planning and
management

« Identify Commonwealth, State and local
planning instruments.
. g:lsik:‘ate application of these to sites in

= What are the disconnects in aquatic and
ecological function?

- Compare mechanisms to the coastal 2 G
» What areas of the basin are functioning

ecosystems and their functions.

. Public participatory mapping.
- Representative sites identified.

Figure 1: Summary of the methodology for conducting a rapid basin scale assessment

Page6



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 ecosystems™ report, the methodology for preparing this
report incorporated the following steps:

1.

9.

Local experts were consulted to identify areas of interest to visit in the field as part of
a Orapid assessment 6

Research was conducted on the basin using available information.

Sites of interest were identified using coastal ecosystem maps and Google earth
(GPS identification for sites to be visited for field work).

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.

Field investigations were conducted using the field site assessment template forms
(Appendix A) to capture site locations and reference photos at basin sites (Figure 2).
GPS coordinates from field assessment were imported into Google earth to assist
with report preparation.

Preliminary basin assessments were compiled to facilitate stakeholder input.
Workshops were conducted to bring stakeholders together to present information and
incorporate feedback into the basin assessment.

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

10. Basin assessments finalised and published.
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PART A: VALUES OF THE GREAT BARRIER REEF REGION
MULGRAVE-RUSSELLIBASIN

Chapter 1:  Mulgrave -Russell basin 6 background to changes
affecting matters of national environmental
significance

1.1 Background and history of the  Mulgrave -Russell basin

The Mulgrave-Russell River basin (as mapped by the Queensland Government) (Figure
1.1.1) lies to the south of the city of Cairns between the latitudes of 16°55" and 17°25". The
southern region of the Cairns Regional Council local government area covers the area of the
basin between the eastern side of the Bellenden Ker Range to the coastline excluding the
area occupied by the Shire of Yarrabah. The Shire of Yarrabah, a special local government
area, lies to the South East of Cairns. Occupying the Yarrabah peninsula, this local
government area is surrounded by the coastline that runs east from False Cape around
Mission Bay, past Cape Grafton and Kings Point and then south to Palmer Point. The total
coastline is in excess of 60 kilometres.'" The eastern edge of the Tablelands Regional
Council local government area covers the area of the basin to the West of the Bellenden Ker
Range.*?

The Mulgrave-Russell basin exists within the wet tropics region of North Queensland and is
comprised of the catchments of the Mulgrave (1315km?) and Russell (668km?) rivers. The
two rivers join together to form the Mutchero Inlet and enters the Marine Park adjacent to the
Franklin Islands which includes Marine National Park Zone MNP-17-1063 and Conservation
Park Zone CP-17-4041. The Franklin Islands include Russell Island, which is a
Commonwealth island, and Normanby, Mable and Round Island National Parks.

The Mulgrave-Russell basin is home to the Wanyurr-Majay People and the Idinji people. The
Idinji people used small heavy dug-out canoes cut from the wood of certain mangrove trees
to move through the rivers, waterways and mangrove swamps of the Russell and Mulgrave
River areas. Idinji had many traditional ways that were confronting to the Europeans, such
as mummification.*®
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Figure 1.1.1: Mulgrave-Russell basin and proximity to the Great Barrier Reef

Mean annual rainfall varies from 400 to 2000 mm along the north south gradient of the basin
while a rain monitoring station on the top of Mount Bellenden Ker in the Bellenden Ker
Range that forms the catchments of both rivers receives an average annual rainfall of 8000

mm.

The area experiences occasional cyclones with Cyclone Larry (Category 4) crossing the
basin in 2006 causing significant impact to the environment and communities of the area. In
2011 the eye of Cyclone Yasi (Category 5) passed within 100 km of the southern end of the
basin resulting in moderate impacts to the environment and communities of the area.

The upper catchment of both rivers exists within the relatively undisturbed rainforest
environments of the Bellenden Ker Range. This area includes the Wooroonooran National
Park and the Bellenden State Forest both lying within the Wet Tropic World Heritage Area.
After leaving the ranges the rivers flow through a narrow area of river floodplains which are
bordered to the east by lower coastal ranges.
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The Mulgrave-Russell basin has a long history of development (Table 1.1.1).* The river
floodplains and the lower river valleys are dominated by intensive sugar cane agriculture.
Here the environment has been significantly modified with the loss of much of the original
lowland rainforest that inhabited this area prior to European colonisation. Minor streams in
this area are often highly modified and lack riparian vegetation. Significant areas of wetlands
have been reclaimed or exist as highly modified systems. The Eubanangee and Wyvuri
swamps (Nationally Important Wetlands) are extensive wetlands that are largely intact
although they have experienced encroachment around their margins and receive run-off
from the surrounding agricultural and urban areas. All waterways within the Mulgrave-
Russell basin (other than a few very short coastal streams/estuaries) are directly connected
to either the Russell or Mulgrave rivers. High seasonal rainfall and over bank flooding have
the potential to affect significant areas of agricultural lands. The resulting run-off carries
sediment, nutrients and pesticides from these agricultural areas to the World Heritage Area
via the rivers and streams of the basin.

To the south of the city of Cairns the coastal strip bordering the flood plain is lightly
developed and includes the Russell River National Park, and the Greys Peak National Park.
The Yarrabah community with a population of approximately 3000 people is located on the
coast to the east of Cairns while the small beach side communities of Russell Heads and
Bramston Beach are located to the east of Babinda.

At the northern end of the basin are the city of Cairns (population in excess of 170,000) and
the Trinity Inlet. A Declared Fish Habitat Area (Plan Number FHA -003) covers Trinity Inlet
which is a Nationally Important Wetland. This large estuary system incorporates extensive
mangrove zones, seagrasses, salt marshes and tidal flats. The area supports recreational
activities including fishing, traditional use and scientific research. The Port of Cairns
occupies the lower end of Trinity Inlet and provides limited deep-water ship berthing. The
berthing services allow the export of cane sugar, accommodates the region® only tanker
berth, and houses the Royal Australian Navy base, HMAS Cairns. Annual dredging of the
entrance channel is required to maintain accessibility to the port.

The city of Cairns is the largest centre for Reef-based tourism in Queensland and has the
only international airport outside of Brisbane. The Reef Fleet Terminal located at the mouth
of the port accommodates tourism operators who cater for almost 50 per cent of the two
million tourist visits to the Marine Park each year.

Table 1.1.1: Historical timeline for the Mulgrave-Russell basin

Mulgrave and Russell rivers named by the explorer George Elphinstone Dalrymple.

Hodgkinson goldfield proclaimed.

Tinaroo tin field (Herberton) discovered by John Atherton.

Gordonvale used as a reprovisioning point for mule teams carrying goods over the range to
Herberton.

Mulgrave goldfield (Goldsborough) proclaimed.

Sugar cane processing started with the Pyramid Mill on the Mulgrave River, about 6 km
upstream from Gordonvale.

Hambledon mill commences.

With the demand for improved transport facilities, a railway from Cairns to Herberton was
approved. Construction proceeded in stages with Kuranda (1891), Mareeba (1893) and
Herberton (1910) which completed a line across the Atherton and Evelyn tablelands.
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Year

1885 Cairns Borough created. Status changed to a town in 1893 and a city in 1923.
1887- Cairns harbour channel dredged.

1898 Mulgrave sugar tramway opened to service the mill at Gordonvale.

1912 Cairns-Babinda-Pawngilly railway was extended through Miriwinni.

1915 Gordonvale and Babinda mills commenced.

1922 Gillies Highway linking Cairns with Atherton Tablelands begins construction. Completed in
1926.

1910- The Cairns-Mulgrave tramway extended to Babinda in 1910. Linked to North Coast line at
1924 Innisfail in 1924 (actually a 3 feet 6 inch gauge railway).

1935 On 22 June 1935, 102 cane toads were released near Gordonvale.

1935 Barron hydroelectric scheme was switched on for Cairns and its suburbs.

k5058 The Harbour Board reclaimed mudflats and mangroves from the foreshores with minimal
opposition but proposals to recover land off the Esplanade and develop Admiralty Island
overturned by determined protest.

1988 Bellendan Ker was made a World Heritage site.

2006 Ei ghty per cent of Babindads buildings were
and harbour were closed, and all flights were suspended. Innisfail, where Larry made landfall,
suffered severe damage. The region's banana industry, which employs up to 6000 people,
suffered extreme losses of crops, accounting for more than 80 per cent of Australia's total
banana crop.

2011 Cyclone Yasi (centred approximately 100 km south of Babinda) caused extensive damage to
the sugar mill - the mill closed within two months.

(00}
(00}

The Cairns city industrial precinct, port service industries and a decommissioned and
capped waste landfill site are located on areas of reclaimed land bounded by the lower end
of the Smiths Creek arm of Trinity Inlet. The central and western urban areas of the city of
Cairns occupy the western catchment of Trinity Inlet while a mix of agricultural and urban
areas lie within the southern and eastern catchment of Trinity Inlet.
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Chapter 2:  Values and their current condition and trend
The values that are considered in this report include:

91 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).

1 Terrestrial, freshwater and estuarine coastal ecosystems that provide ecological
functions to the 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 Mulgrave-Russell basin are outlined in section 2.1 below and the values and their
elements that underpin matters of national environmental significance for the Mulgrave-
Russell 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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