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Executive Summary

Ecological Service Professionals Pty Ltd (ESP) was commissioned by Transport for New
South Wales (NSW) to complete a desktop assessment and field survey to quantify the
extent and coverage of seagrass around Cook Island to provide a baseline against which
potential changes from Tweed Sand Bypassing (TSB) activity can be measured.

A desktop review of data (including underwater video and images) collected around Cook
Island in 2020, 2021, 2022 and 2023 was completed to assess seagrass habitat during these
years, including species present and an estimate of the cover. In addition, a benthic survey
was completed on 14 November 2023 to map the distribution, coverage and condition of
seagrass around Cook Island using remote techniques.

Based on data collected between 2020 and 2023, seagrass on the north-western side of
Cook Island was dominated by Halophia ovalis, with the extent and coverage varying over
time. In July 2020 and May 2021, the seagrass on the north-western side of Cook Island was
moderate to dense, covering approximately 30% to 50%. In June 2021 and May 2023, while
seagrass was still present in this area, the coverage had declined, covering approximately
10% to <10% of the space where it was present.

In November 2023, seagrass was recorded on the north-western and south-western sides of
Cook Island (in approximately 7 to 9 m water depth) and covered a total area of 958 m?. This
is a relatively small area compared with the extent of rocky reef, macroalgae and coral, which
are the dominant habitats around Cook Island. The condition of seagrass was generally
good, with the patches likely to persist over time despite some changes in the overall area
covered.

On the north-western side of Cook Island, seagrass had a discontinuous extent, recorded in
patches between macroalgae, rock and rubble on sand habitats. The community was
dominated by H. ovalis, with coverage of patches ranging between approximately 15% and
50%. On the south-western side of Cook Island, seagrass was more continuous and had a
much greater extent. The community was typically dominated by H. ovalis often growing
amongst various foliose macroalgae, with a patch of mixed seagrass (H. ovalis and Zostera
muelleri) also present. Coverage of seagrass on the south-western side of Cook Island was
dense (>60% coverage) on the fringe of the rocky reef and decreased as the patches
extended out over bare sand.

Changes in the extent and coverage of seagrass may be due to natural variation (e.g. from
catchment runoff and associated changes in water quality). Seagrasses are also sensitive to
smothering and burial from sand. The extent and condition of seagrass measured around
Cook Island in November 2023 provides comparative data against which future potential
impacts of TSB operations can be measured. Given the spatial variability in the extent and
cover of seagrass over time and limited suitability of comparative sites (as offshore seagrass
in the region is scarce), ongoing annual monitoring (ideally in the month of November) to
confirm the extent and coverage of seagrass around Cook Island is recommended.
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1 Introduction

1.1 Background

The Tweed Sand Bypassing (TSB) project is a joint initiative of the New South Wales (NSW)
and Queensland State Governments, with the objectives to establish and maintain the
entrance to the Tweed River, and to restore and maintain coastal sand drift to the Southern
Gold Coast beaches. Part of the TSB project is achieved via a fixed sand bypass system that
pumps sand from a jetty on the southern side of the Tweed River, under the river through a
series of buried pipelines, to four outlets on the northern side of the river. Supplementary
dredging to clear the Tweed River entrance is also commissioned by TSB when required.

When dredging occurs, the dredge deposits sand in approved placement areas along the
Tweed Coast and Southern Gold Coast (Figure 1.1). In 2019, additional placement areas at
Fingal and Dreamtime were approved to provide greater flexibility in TSB operations. These
areas are located near the Cook Island Aquatic Reserve, which is managed under the
Marine Estate Management Act 2014 to protect marine biodiversity and to support marine
science, recreation and education. Prior to approval of the Dreamtime and Letitia deposition
areas, a Review of Environmental Factors (REF) completed in 2019 stated the habitat in the
proposal area and adjacent habitats is a high energy coastal area of open beach that is not
suitable for the establishment of seagrass (APP 2019). However, since the REF, seagrass
has been observed on the north-western side of Cook Island by local divers and by
Ecological Service Professionals Pty Ltd (ESP) during the TSB Reef Monitoring Program
(ESP 2020; ESP 2021; ESP 2022; ESP 2023).

Seagrass are a marine plant protected under the NSW Fisheries Management Act 1994.
Seagrass have a broadly important ecological function, including (but not limited to) fisheries
habitat, nursery habitat, protection from predators, contributing to food webs, controlling
sediment runoff and processing nutrients (Nagelkerken et al. 2008; McKenzie et al. 2021).
Seagrass habitats have high ecological value, and provide connectivity between inshore and
offshore ecosystems, which is vital for the maintenance and regeneration of numerous fish
and invertebrate populations (Waycott et al. 2009; Waycott et al. 2011). They provide food
and shelter for a diverse range of marine fauna; and support benthic macroinvertebrate
communities, which in turn provide a food resource for many larger, commercially important
species of crustacean, mollusc and finfish (Coles et al. 1993; Carruthers et al. 2002). Several
threatened species, including sea turtles and dugong, also rely on seagrass as a foraging
habitat.

1.2 Scope of Works

ESP was commissioned by Transport for NSW to complete a desktop assessment and field
survey to quantify the extent and coverage of seagrass around Cook Island. This information
was required to provide a baseline of the extent, cover and condition of seagrass present,
against which potential changes from TSB activity can be measured.
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Figure 1.1 Current approved placement areas for disposing dredged sand (TSB 2023)
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2 Methods

2.1 Desktop Assessment

While measuring the extent of seagrass was not specifically targeted as part of the TSB Reef
Monitoring Program, the presence was confirmed around Cook Island in 2020, 2021, 2022
and 2023 by ESP. Data (including underwater video and images) collected as part of the
TSB Reef Monitoring Program were reviewed to assess seagrass habitat during these years.
While data were deemed unsuitable to map the extent of seagrass, data were used to
provide a general description of seagrass, including species present and a rough estimate of
the cover.

2.2 Field Survey

A benthic survey was completed to map the distribution, coverage and condition of seagrass
around Cook Island. The survey was completed on 14 November 2023 at a time of year
when seagrass is likely to be at the maximum extent (i.e. towards the end of the peak
growing season and prior to the wet season, which can result in greater freshwater, turbidity,
reducing light penetration for photosynthesis).

The survey was completed using remote techniques from a commercial vessel operated by a
suitably qualified skipper (i.e. coxswain or Master 4). The species composition, percent
coverage and condition of seagrass was assessed qualitatively, based on expert assessment
of georeferenced imagery (video and photos) at more than 1000 points across the surveyed
area. Methods were adapted from Roelfsema & Phinn (2009) where a GPS unit is towed
along the water surface with the type of substrate recorded using imagery from an
underwater remotely operated vehicle (ROV) (Figure 2.1). Broad seagrass coverage
categories were either determined directly from imagery or in the laboratory using
georeferenced imagery.

Figure 2.1 ROV used to assess seagrass in November 2023
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2.2.1 Seagrass Condition

Based on field survey results, the condition of seagrass was assessed for each patch based
on the criteria adapted by ESP from the Wetland Assessment Manual (Price et al. 2007) and
a review of the available fisheries literature’ linking habitat features with fisheries productivity
as outlined in Appendix A. Patches of seagrass were scored based on the presence of
various criteria and the total was summed across each criteria to determine whether the
seagrass habitat was poor, fair, good or very good (Appendix A).

2.3 GIS Mapping

A map based on the field data showing the extent of seagrass habitat present around Cook
Island was produced using ESRI ArcGIS Pro. The total area for each patch of seagrass was
calculated using ESRI ArcGIS Pro.

' Bell & Westoby 19864, b; Edgar & Robertson 1992; Short & Wyllie-Echeverria 1996; Bostrom &
Bonsdorff 1997; Heck et al. 1995; Webster et al 1998; Skilleter et al. 2005; Vanderklift & Jacoby 2003;
Pittman et al. 2004; Bostrom et al. 2006; Jelbart et al. 2007; Price et al. 2007; Shoji et al. 2007
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3 Results

3.1 Desktop Review

Seagrass has historically been recorded on the north-western side of Cook Island since
2020, although the distribution of seagrass has not been previously mapped. The seagrass
community on the north-western side of Cook Island has a discontinuous extent, being
recorded between macroalgae, rock and rubble on sand habitats. Past surveys indicate the
community is dominated by Halophila ovalis.

Based on observations from imagery available, the extent and coverage of seagrass patches
changes annually (Figure 3.1). In July 2020, the seagrass on the north-western side of Cook
Island was moderate to dense, covering approximately 30% to 50% of the space (between
macroalgae, rock and rubble on sand) where it was present. This moderate to dense patch of
seagrass was also present in May 2021, with the cover consistent with July 2020 (i.e.
approximately 30% to 50% of the space where it was present). In June 2021, while seagrass
in this area was still present, the coverage had declined, covering approximately 10% of the
space where it was present. In May 2023, while still present, the cover again remained low,
covering <10% of the space where it was present.

a)

Figure 3.1 Seagrass Halophila ovalis at Cook Island in a) July 2020 b) May 2021 c) June 2022
and c) May 2023
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3.2 Field Survey

In November 2023, seagrass was recorded on the north-western and south-western sides of
Cook Island (Figure 3.2). The seagrass present on the north-western side of the reef was
recorded in patches of up to 10 m in diameter, with sparse to dense coverage of H. ovalis
covering a total area of 111 m?. The seagrass was growing on sandy patches between rock
covered with macroalgae at approximately 7 to 9 m depth (Figure 3.3 & Figure 3.4). The
percent coverage of patches ranged from 15 to 50%. Seagrass on the north-western side of
Cook Island was in good condition.

Cook Island
North

Cook Island

Cook Island
South

Queensland

New South Wales

Legend Cook Island Seagrass Distribution
Project Reference: 2346 Author: SW
] Seagrass Datum: GDA2020
N
[ = a—
0 15 30 60 90 A
Metres

Figure 3.2 Seagrass distribution at Cook Island in November 2023
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Figure 3.4 Patch of dense seagrass (H. ovalis) on the north-western side of Cook Island

Seagrass grew at a similar depth on the south-western side of the island, although typically
had a higher coverage (>60%) and much greater extent (a total of 847 m?) than on the north-
western side (111 m?) (Figure 3.2). The seagrass was most dense on the fringe of the rocky
reef (Figure 3.5) and decreased in coverage as the patches extended out over bare sand,
with a distinct edge between the seagrass and bare sand (Figure 3.6). On the southern side
of the reef, the community composition was typically dominated by healthy H. ovalis often
growing with various foliose macroalgae (Dictyota sp.) on rubble (Figure 3.5). There was a
patch of mixed seagrass (H. ovalis and Zostera muelleri) at the western extent covering

268 m? (Figure 3.7). The seagrass transitioned to sparse macroalgae and rocky rubble
habitat further west. Seagrass on the south-western side of Cook Island was in good to very
good condition.
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Figure 3.5 Dense seagrass and macroalgae on the southern side of Cook Island

Figure 3.7 Mixed seagrass community (Halophila ovalis & Zostera muelleri) on the southern
western side of Cook Island
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4 Discussion & Recommendations

Seagrass is an important marine habitat that is in decline globally due to a range of human
pressures (Waycott et al. 2009; Kendrick et al. 2019). Seagrass has been recorded
historically on the north-western side of Cook Island, although to our knowledge, no previous
surveys mapping the distribution of seagrass around Cook Island or observations of
seagrass on the south-western side of Cook Island have been completed.

In November 2023, seagrass was recorded on the north-western and south-western sides of
Cook Island (in approximately 7 to 9 m water depth) and covered a total area of 958 m?. This
is a relatively small area compared with the extent of rocky reef, macroalgae and coral, which
is the dominant habitat around Cook Island. The condition of seagrass was generally good in
November 2023, with the patches likely to persist over time despite some changes in the
overall area covered.

On the north-western side of Cook Island, seagrass had a discontinuous extent, recorded in
patches between macroalgae, rock and rubble on sand habitats. The community was
dominated by H. ovalis in good condition, with coverage of patches ranging between 15%
and 50%. On the south-western side of Cook Island, seagrass was more continuous and had
a much greater extent (total area of 847 m?) than on the north-western side (total area of

111 m?). The community was typically dominated by H. ovalis often growing amongst various
foliose macroalgae, with a patch of mixed seagrass (H. ovalis and Z. muelleri) also present.
Coverage of seagrass on the south-western side of Cook Island was dense (>60% coverage)
on the fringe of the rocky reef and decreased in coverage as the patches extended out over
bare sand, with a distinct edge between the seagrass and bare sand.

Based on qualitative data, the extent and coverage of seagrass around Cook Island has
changed over time. In July 2020 and May 2021, the seagrass on the north-western side of
Cook Island was moderate to dense, covering approximately 30% to 50% of the space where
it was present. In June 2021 and May 2023, while seagrass was still present in this area, the
coverage had declined, covering approximately 10% to <10% of the space where it was
present.

Seagrasses are sensitive to changes in environmental conditions, including changes in water
quality (Short & Wyllie-Echeverria 1996; Heck et al. 2008). Seagrass (particularly
opportunistic species such as Halophia) are highly dynamic, and large interannual changes
in the extent of seagrass habitats and community structure resulting from natural
disturbances (e.g. flood events, changes in rainfall) have been documented (Lyons et al.
2015; Preen et al. 1995; Campbell & McKenzie 2004). Whilst the seagrass meadows around
Cook Island are approximate 3.5 km from the Tweed River mouth, changes in extent may be
due to changes in water quality from catchment runoff. For example, prior to the July 2020
survey, south-east Queensland experienced dry climatic conditions, including the driest year
on record in 2019, whereas during 2022 and 2023, there was typically more rainfall in the
region prior to the surveys (BOM 2024). As such, changes in the spatial distribution of
seagrass between 2020 and 2023 may be a result of natural disturbances (e.g. rainfall and
catchment runoff influencing water quality). Seagrasses are also sensitive to smothering and
burial from sand.
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The Cook Island Aquatic Reserve is an exclusion zone for placement activities and as such
direct disposal of dredge material over the seagrass beds mapped in November 2023 does
not occur. Sand from TSB activities (including disposal) has the potential to smother or burry
seagrass where it is placed near seagrass and is transported (e.g. by natural drift) to ajacent
seagrass beds. Since they were approved in 2019, a total of 94,545 m® and 19,061 m? of
sand has been deposited at the Fingal and Dreamtime placement areas, respectively (Table
4.1; TSB 2023). Sand placed in these areas is predicted to move predominantly in a
northerly direction. Any sand placed at Dreamtime (up to 20,000 m®) is likely to move with
the natural transport pathway around Fingal Head to the west of Cook Island in water depths
less than 4 m (Jacobs 2017). The movement of sand around the headland is expected to
occur during suitable conditions in episodic ‘slugs’ or sand waves of relatively large quantities
of sand over a short period of time (Jacobs 2017).

Table 4.1 Volumes of sand (m?®) desposited at the Fingal and Dreamtime placement areas
between 2019 and 2023 (TSB 2023)

Date Fingal Dreamtime
August 2019 31,366 -
August 2020 24,750 -
September 2021 7,345 -
August 2022 - 8,626
June 2023 31,084

September / Octover 2023 - 10,975
Total 94,545 19,601

The extent and condition of seagrass measured around Cook Island in November 2023
provides comparative data against which (any) future potential impacts of TSB operations
can be measured. Given the spatial variability in the extent and cover of seagrass over time
and limited suitability of comparative sites (as offshore seagrass in the region is scarce),
ongoing annual monitoring (ideally in the month of November) to confirm the extent and
coverage of seagrass around Cook Island is recommended to provide good baseline data on
the extent and condition of seagrass over time.

10
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Appendix A

Table A1

Seagrass

Condition
Index

Score

Seagrass Condition Criteria

Seagrass condition index criteria

Criteria Score

2

3

4

Structural
Complexity

Low structural
complexity (i.e.
max length of
seagrass blades
<10cm,
depending on

Moderate structural
complexity (i.e. max

length of seagrass

blades 10 to 20 cm;

depending on
dominant species

High structural
complexity (i.e.
max length of

seagrass blades 20

to 30 cm
depending on

High structural
complexity (i.e.
max length of
seagrass
blades >40cm
depending on

Index Score

dominant species  present) dominant species dominant
present) present) species
present)
Coverage of Low or very high High cover of Moderate cover of  Moderate
epiphytic algae  cover of epiphytic  epiphytic algae epiphytic algae cover of
algae (<20% or >60% of seagrass (20-30%) epiphytic algae
>80%) blades OR low (30-40%)
cover of epiphytic
(<20%)
Presence of Presence of Sparse coverage of Cyanobacterial
cyanobacterial dense cyanobacterial mats such as
mats cyanobacterial mats (Lyngbya). Lyngbya absent
mats (Lyngbya).
Coverage of Sparse coverage  Sparse coverage of Moderately dense Dense
seagrass of seagrass seagrass (10 to coverage of coverage of
(<10%) 30%) seagrass (30-60%) seagrass
(>60%)
Seagrass Poor Fair Good Very Good
Condition Index
(as defined by
the metrics
below)
Total Condition <4 5to 8 9to 13 14 to 16




