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Executive Summary

Executive Summary
Background
This report investigates habitats and benthic flora and fauna communities associated with the Future Port
expansion (FPE) seawall at the Port of Brisbane, together with an assessment of adjacent seabed habitats
and sediments within the Port area. This study provides the second ecological assessment of the seawall
since its completion in 2005 and subsequent first ecological study in 2009.
The study involved four key elements: (i) a SCUBA based assessment of seawall flora and fauna
communities; (ii) a broad-scale acoustic survey of surrounding seabed habitats; (iii) a description of fish
communities using Baited Remote Underwater Videos (BRUVs); and (iv) a description of the physiochemical characteristics of seabed sediments adjacent to the seawall.
FPE seawall flora and fauna communities
The FPE seawall extends a total length of 4.6 kilometres. The FPE seawall, together with other seawalls
that currently line the lower Brisbane River, now provide the largest length of contiguous intertidal and
subtidal hard substrate habitat within western Moreton Bay.
Survey results indicate the FPE seawall supports relatively diverse and abundant benthic flora and fauna
assemblages. Assemblages were comprised of a range of brown (predominantly Sargassum, Lobophora
and Pandina), green (Briopsis) and red (commonly Asparagopis and Hypnea) macroalgae species, as well
as numerous fauna including, sponges, hard corals, soft corals, sea anemones, bryozoans (lace corals),
molluscs, echinoderms and ascidians (sea squirts).
Overall, macroalgae species dominated the benthos at all quantitative sites. Brown algae (mostly
Sargassum, Dictyopteris and Lobophora) and red algae (Asparagopsis and Hypnea) were numerically
dominant across most sites, particularly in the shallower depth contours forming a dense over-storey
occupying up to 99% of the benthos on some transects. Sargassum was generally more abundant on
shallower depth strata and it was absent from the deepest transect at one of the sites.
Analysis of similarity (ANOSIM) was performed to test for differences in assemblages among sites and water
depths. This indicated that there was a high degree of habitat similarity among sites, but that sites exhibited
strong depth zonation. Consistent with patterns observed on natural reef environments in western Moreton
Bay, the densest cover of Sargassum was recorded at water depths of <2m LAT. At depths > 2.0m LAT
there was a notable reduction in the cover of Sargassum with community structure being co-dominated by
other brown algae (Lobophora / Padina), with mats of small turfing algae and bare or silt covered rock
commonly occurring.
A range of sponges, soft corals, hydrozoans, corals and other epifauna species typical of reef environments
in western Moreton Bay were recorded on the seawall. Sponges were the most abundant and widespread of
these fauna groups, but only accounted ~1% of total cover. While soft corals comprising Cladiella australis,
Carijoa spp, and several other Cladiella spp were observed in 2009, the present study only observed
Cladiella and Dendronepthya at 0.2% total cover. One hard coral colony (Goniastrea) was observed at site 2
(water depth >2m), whereas several faviid colonies were observed at site 3 in 2009. No other hard coral
species were recorded in this study.
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Fisheries Value
The present study demonstrated that the FPE seawall is used by species of direct commercial importance.
BRUVs recorded large schools of adult bream (Acanthopagrus australis) along with other commercial and
recreational species including jewfish (Argyrosomus japonicus) and tarwhine (Rhabdosargus sarba), while
painted crayfish were observed on diver surveys (Panulirus ornatus).
Overall, nearly ten years since its completion, the habitats and associated flora and fauna assemblages of
the FPE are likely to provide locally important ecosystem functions. Consistent with earlier predictions, the
Port of Brisbane FPE seawall represents a locally important fishing area and numerous boat-based anglers
fish around the seawall, targeting species such as bream, squire, flathead and other pelagic species.
The FPE seawall is located in close proximity to important fisheries habitats such as inshore reefs,
mangroves and seagrasses, which potentially increase its potential value as a fisheries habitat.
Soft sediment habitats
The nature of benthic habitats directly adjacent to (within 100m) of the seawall were assessed by; (i) an
acoustic-based survey covering approximately 42 km of acoustic lines throughout the full extent of the study
area; and (ii) validation of acoustic survey results using video-based assessment of seabed habitats, and
analysis of sediment samples for sediment particle size distribution (PSD) collected from 23 sites within the
Port area.
Surface seabed habitats surrounding the seawall were comprised almost entirely of unconsolidated soft
sediments. These were primarily classified into two broad classes: (1) silt to fine sand, and (2) medium to
coarse sand. Acoustic surveys revealed that a third class, rock, was also present at and immediately
adjacent to the seawall.

The dominant sediment type near the seawall was medium to coarse sand.

Patches of fine material were recorded along the middle sections of south-eastern wall, the eastern extent of
the study area (offshore from the wall), and the north-eastern wall. Since 2009, a patch of silty bioturbated
mud (class 1a) had developed north of the expansion.
Spatial differences in sediment composition across the study area are likely due to localised differences in
hydrodynamic patterns. Data from the present study were compared to baseline data collected in 1992 and
1998 to identify any changes in sediment composition since the construction of the FPE seawall. These data
revealed a general increase in the prevalence of coarser sediments between 2009 and 2014, which may
have been the result of relatively recent extreme weather in 2011 and 2013.
Video surveys revealed that seabed classes supported sparse marine flora assemblages.

Some video

surveys of medium to coarse sand habitats that were undertaken adjacent to the western wall (i.e. in
Brisbane River) showed that this seabed type supported occasional sparse cover of seagrass (Halodule
uninervis). In other areas, medium to coarse sands were either bare or, in the southern extent of the study
area, supported sparse cover Zostera muelleri which was occasionally rooted, but mostly existed as detrital
fragments. Unlike the 2009 survey, the green macroalgae Caulerpa taxfolia was not observed.
Sediment chemistry
Most trace metal and metalloids were detected in all samples except for cadmium.

Trace metal and

metalloid concentrations were low in all samples and no parameters exceeded or approached relevant
Interim Sediment Quality Guideline values outlined in ANZECC/ARMCANZ (2000). Site B4 generally had
the highest concentrations of all tested trace metals, and the second highest concentration of the metalloid
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arsenic. PAHs were not detected at site A4 or C2, and only fluoranthene and pyrene were recorded at low
levels at sites C4 and D4. Numerous PAHs were detected at site B4, but in all cases the normalised value
was well below (typically an order of magnitude) lower than Interim Sediment Quality Guideline values
outlined in ANZECC/ARMCANZ (2000). Organotins were not detected in any samples. Nutrients
concentrations were not particularly elevated, but were again highest at site B4. This site also had the
highest level of total organic carbon, reflecting the silty nature of sediments at this site.
Overall, these results do not suggest that trace metals, metalloids and organics pose a threat from an
ecotoxicological perspective.
Recommendations
These assessments of benthic flora and fauna assemblages of the FPE seawall represent two snap-shots of
communities at a point in time. Over time there are likely to be changes in community structure in response
to (i) seasonal changes in communities; (ii) episodic events such as floods or storms; and (iii) natural,
successional changes in structure. It is recommended that monitoring be undertaken at regular intervals to
assess long-term changes in community structure as the assemblage continues to mature.
The current study has adopted a pilot study to address one of the previous recommendations; to assess the
value of existing seawall habitats to fish communities using BRUVs. Information on usage patterns of fish
and functional linkages with other habitat types could be further investigated by increasing BRUV spatial and
temporal replication between the seawall and nearby habitats of interest.

This may augment existing

monitoring programs that assess changes to the values and functions of marine habitats adjacent to the FPE
seawall (mangroves and seagrasses).
Priorities for research on the soft sediment seabeds habitats in the vicinity of the POB include (i) monitoring
of the composition of sediments to identify any changes that may occur over time (e.g. an increase in the silt
composition of sandy habitats); and (ii) monitoring of the spatial distribution of seagrass communities, which
can be vulnerable to long term sediment and/or water quality (e.g. turbidity, suspended solids) changes.
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Introduction

1.1

Background
The Port of Brisbane Pty Ltd (PBPL) has its main port infrastructure at Fisherman Islands, situated
at the mouth of the Brisbane River. To meet growing demand for port land, the Future Port
Expansion (FPE) project was initiated, resulting in the creation of a 4.6 km perimeter seawall and
the associated reclamation of ~230 ha of subtidal seabed. FPE seawall construction commenced
in 2002 and was completed in August 2005, and the area within the reclamation is progressively
being in-filled with dredged material.
An Impact Assessment Study (IAS) (WBM 2000a) and supplementary IAS (WBM 2000b) for the
expansion of the Fisherman Islands port facilities were approved in June 2001, prior to the
formation of the FPE seawall Alliance. The IAS predicted that the seawall would eventually be
colonised by reef associated flora and fauna, and that the seawall was likely to provide both an
artificial reef habitat and a fish aggregation site. Subsequent anecdotal observations suggest that
the seaward side of the seawall now represents an important boat-based recreational fishing area.
In 2009 an investigation into the spatial characteristics and potential environmental values of the
seawall communities and nearby seabed habitats was commissioned by the PBPL (BMT WBM
2009). This investigation showed that reef associated flora and fauna had indeed colonised the
seawall area and that it hosted a variety of commercially important species and was likely providing
locally important ecosystem functions (BMT WBM 2009).
The IAS also identified that the FPE seawall operation had the potential to modify tidal current
dynamics within a localised area at Fisherman Islands, and the direction of freshwater flows from
the Brisbane River. These changes could result in localised changes to sediments and the extent
and distribution of seagrasses within the Fisherman Islands area. In conjunction with monitoring of
communities colonising the seawall itself PBPL also commissioned monitoring of the effects of the
seawall on adjacent marine environments. As part of this monitoring program the nature of the
marine sediments and seabed habitats adjacent to the FPE seawall were also categorised by BMT
WBM (2009).
The present study is a continuation of the monitoring program commenced by PBPL in 2009 and
involves three main components:
(1)

Characterisation of habitat and benthic communities on the FPE seawall.

(2)

Fish surveys to quantify fish community assemblages in and around the FPE seawall.

(3)

Seabed survey of areas adjacent to the seawall to determine seabed habitats and physiochemical properties of sediments within port limits surrounding the seawall.

This study reports on the development of both rocky reef and soft-sediment communities of the
FPE seawall and the surrounding area and provides an improved understanding of the ongoing
impacts, both adverse and positive, of the FPE seawall. This information will assist PBPL
management with future port planning (i.e. understanding impacts and values of seawall habitats),
and identify information gaps that require further assessments and/or monitoring activities.
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This report is also accompanied by additional deliverables (e.g. digital video imagery and
photographs) that can be used by the PBPL management for interpretative and educational
activities.

1.2

Study Aims and Objectives
The primary aim of this investigation was to assess the spatial characteristics and environmental
values of seawall communities and nearby seabed habitats and to compare these values to
previous monitoring results in order to document temporal changes to these communities. The
specific objectives of this study were to:
 Quantify spatial and temporal patterns in benthic flora and fauna community structure on the
FPE seawall;
 Describe the composition and relative abundance of fish around the FPE seawall, and fisheries
values of these species;
 Describe spatial patterns and physical characteristics of the soft-sediment habitats surrounding
the FPE seawall, and based on comparison to historical data, determine any gross changes in
sediment properties over time; and
 Identify any potential contaminants of concern within the immediate vicinity of the FPE seawall
by comparing sediment contaminant concentrations with sediment quality guidelines.

1.3

Study Area Context
The Port of Brisbane is located at Fisherman Islands (27º 22’ 57” S, 153º 10’ 10” E), which is
situated at the mouth of the Brisbane River on the western foreshore of Moreton Bay, Queensland
(Figure 1-1). The port facilities at the river mouth (hereafter ‘the study area’) have been
established on land reclaimed over a shallow sub-tidal river delta containing a series of low lying
mangrove islands, collectively called the Fisherman Islands. The area was reserved for harbour
purposes in the 1940’s. Reclamation commenced in the late 1960’s, and has been ongoing since
that time.
The Future Port Expansion (FPE) reclamation area contains an outer perimeter rock wall (FPE
seawall), and is presently under progressive filling. The FPE seawall extends along the current
port quay line into Moreton Bay to the northeast for approximately 1.8 km, before sweeping in a
flat-sided horseshoe shape to the south and joining back to the port some 1,400m south of the start
point.
Construction of the present day port facilities over intertidal and subtidal areas has resulted in
extensive changes to the environmental attributes of the Fisherman Islands area. However,
significant areas of mangrove, saltmarsh and seagrass ecosystems have also been retained and
form part of the Fisherman Islands wetland complex on the southern side of the Port of Brisbane.
Situated to the south and east of the FPE seawall lays Moreton Bay Marine Park. The area of the
Marine Park adjacent the port is thought to contain one of the largest semi-contiguous seagrass
beds in western Moreton Bay. A Ramsar listed wetland is situated to the south of the Port facilities,
comprising intertidal portions of the Fisherman Islands wetland complex. The seagrass and
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mudflats of this Ramsar area are recognised for their importance to dugong, marine turtle and
migratory and resident shorebird populations.
Dredging occurs within the shipping channel on the northern side of the Port of Brisbane through
the Bar Cutting, the Swing Basin and berth areas, which are presently maintained to a declared
depth of 14 m (relative to Port Datum – Lowest Astronomical Tide, hereafter referred to as LAT).
The Port facilities are situated at the mouth of the Brisbane River, which comprises the largest river
catchment in Moreton Bay, and experiences freshwater flows and ongoing inputs of sediments and
potential contaminants derived from human activities in its catchment. Additionally, two major
sewage treatment plants (Luggage Point and Wynnum North Wastewater Treatment Plant)
discharge in close proximity to the Port facilities, with Luggage Point discharging 1 km from Berth
4.
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2.1

Seawall Benthic Community Assessment
Benthic habitat characteristics of seawall flora and fauna communities and environmental values
were assessed at sites previously surveyed by BMT WBM (2009) in order to describe communities
and compare changes through time.

2.1.1

Field Survey
Field surveys were undertaken on the 29 May 2014. Winds were calm (<5 knots) and little rain had
fallen in the catchment within the one month period leading up to sampling (Figure 2-1). Water
clarity was therefore optimal for visual surveys (>2 m visibility).

Figure 2-1

Rainfall in May 2014 (Source: Bureau of Meteorology 2014)

Five quantitative survey sites were surveyed along the FPE seawall (refer Figure 2-2 and Table
2-1). In addition, three qualitative dive sites were surveyed along the north western side of the FPE
seawall (see Figure 2-2). Survey data from these sites has not been included in any statistical
analysis in this report but summary information and video from these sites has been supplied to
PBPL as reference material and for interpretive and educational activities.
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Table 2-1

FPE survey sites

Site number

Location

Site type

Site 1

North west wall (Brisbane River)

Quantitative survey site

Site 2

North east wall (north)

Quantitative survey site

Site 3

North east wall (south)

Quantitative survey site

Site 4

South east wall (north)

Quantitative survey site

Site 5

South east wall (south)

Quantitative survey site

Site 6

General Purpose Wharf

Observation site

Site 7

Fisherman Islands No. 4

Observation site

Site 8

Fisherman Islands No. 11

Observation site

These five sites were divided into three depth strata (relative to LAT): 0.5 to 1.0 m; 1.0 to 2.0 m;
and >2.0 m. A submersible depth gauge was used to measure water the depths at each transect,
and the time was noted. Tidal prediction data, estimated at 10 minute intervals for the Brisbane
Bar (Queensland Maritime Safety), was then used to accurately standardise the depths of each
transects relative to the LAT.
Three 25 m long randomly placed transects were positioned parallel to the depth contour in each
depth stratum. A diver (on SCUBA) used paired high-definition cameras with underwater housing
and dual 1800 lumen lighting to record the benthic substrate along the transect. Imagery was
collected from 20-30 cm above the seafloor, providing a 0.5-1 m wide swath of imagery. One
camera collected still imagery every two seconds while the other filmed continuously. This
approach allowed for objective selection of still imagery because stills were collected randomly,
and a video recording to aid in identification. When required, specimens were collected to confirm
identifications.

2.1.2

Data Analysis
Coral Point Count (CPCe 4.1, Kohler and Gill 2006) was used to quantify benthic cover by
projecting a random selection of points over each photo and identifying visually distinct taxa or
substrate classes (bare, macroalgae, oysters, barnacles etc.) over each point. Twenty points were
identified on each photo on a selection of seven randomly selected photos per transect, giving a
total of 140 point identifications per transect. Data were then collated based on the strata and site
to calculate percentage cover.
Patterns in community attributes were summarised using simple descriptive statistics (mean,
standard error, % cover of different taxa groups), which were plotted and tabulated.
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Patterns in assemblage structure at different sites and depth strata were also analysed using a
range of multivariate statistical procedures. For all multivariate analyses, raw data were initially
fourth-root transformed and a similarity matrix was generated using the Bray-Curtis measure of
similarity. Based on this similarity matrix, the following tests were performed:
 Non-metric multi-dimensional scaling (n-MDS); performed on the similarity matrix to graphically
present the similarity of samples based on 2-d configurations (Clarke 1993). Hierarchical
cluster analysis was then performed on the similarity matrix using the average linkage method,
and groupings were superimposed on MDS plots to check the adequacy and agreement
between the two techniques and determine the group membership of samples.
 Two-way crossed ANOSIM; used to determine differences in assemblages among sites and
depths.

2.2

Baited Remote Underwater Video Assessment
Baited remote underwater video (BRUV) assessments were conducted at each of the five
quantitative dive sites (Figure 2-2). At each site, the BRUV was lowered to the seafloor within 2 m
of the toe of the wall. BRUVs were baited with pilchards as these have repeatedly been the most
consistent baits for attracting a wide range of species (Wraith et at. 2007). Imagery was collected
with a single high-definition submersible video camera.
The first 30 minutes of each recording were analysed, starting from the time that the BRUV
reached the seafloor. The time to first (identifiable) appearance (t1st) was recorded for each
species, as well as the maximum number of individuals of each species observed within a single
frame over the duration of the recording (max N), max N was then summed to give the total max N
for each location. These metrics and total richness were calculated and presented.

2.3

Soft Sediment Habitat Assessment
This component aims to assess the nature of seabed habitats directly adjacent to (within 100 m) of
the FPE seawall. This included the following:
 Soft sediment habitat mapping – using acoustic survey using single beam, dual frequency echo
sounder and underwater video.
 Characterisation of physio-chemical properties of sediments.

2.3.1

Soft Sediment Habitat Mapping

2.3.1.1 Acoustic Survey
Approximately 42 km of acoustic lines were surveyed throughout the full extent of the study area,
covering the same extent as that surveyed in 2009. The number of acoustic lines and distance
between lines were chosen to cover and represent as much of the study area as possible over the
survey period (17 July 2014). A vessel equipped with a differentially corrected GPS (dGPS) was
used for the acoustic surveys to enable a typical positioning accuracy of ± 0.1 m.
Acoustic sounding was conducted using a single beam dual frequency (50 and 200kHz) Hondex
Model 7300 echo sounder with sonar beam widths of 28° and 10°, respectively. The echo sounder
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was interfaced to the Quester Tangent Corporation (QTC) View Series 5 (Version R2.10) system,
which consists of hydrographic survey hardware and software components tailored to acoustic
seabed discrimination based upon the shape of acoustic sonar returns from the seabed. The
acoustic data collected is time stamped and geo-referenced using the dGPS. The raw acoustic
data were stored in real-time on a laptop computer running the QTC View Series 5 software.

2.3.1.2 Acoustic Data Processing
The acoustic system records the characteristics of the reflected acoustic waveforms, which are
used to generate seabed habitat classifications, based upon the diversity of scattering and
penetration of the acoustic signal from varying types of seabed. These data were post-processed
using both QTC software and MapInfo GIS software to derive an acoustic habitat map of the study
area. For a detailed description of the analytical procedures involved in this process, refer to the
QTC Impact (QTC 2004) user manual. In brief, acoustic data were digitised and normalised in
QTC Impact (vR3.40), then reduced by generating Full Feature Vectors (referred to hereafter as
acoustic records). Acoustic records were filtered to exclude most erroneous records collected (e.g.
redundancies and noise) from further analyses. The specific filter criteria were:
 Depth = 0 - 0.80 m.
 Depth span = 2.0 m.
 Time span = 2000 ms.
Acoustic records were subjected to Principal Components Analysis (PCA) and cluster analysis to
separate acoustic records into groups that have a similar acoustic signal. These groups represent
different seabed habitat types and the data were exported, with their corresponding GIS data, into
mapping software.

2.3.1.3 Broad Scale Sediment Assessment and Habitat Validation
The acoustic based methodology produces a map of different acoustic substrate classes, which
then need to be field validated using other methods. Video assessments were used to validate the
mapping results and identify the seabed classes revealed by acoustic analyses. Video surveys
were undertaken, as near as possible, along the same transect/grid lines as the acoustic survey.
Sixteen drop-camera video transects along the acoustic survey transects were re-sampled,
ensuring that all acoustic substrate classes were sampled and validated through this process. This
was based on the classes determined by the 200kHz frequency as, similar to the 200kHz acoustic
frequency (i.e. no significant surface penetration), video methods provide a surface view of the
substrate.

2.3.2

Sediment Quality Assessment

2.3.2.1 Sampling Design
An assessment of bed sediments adjacent the FPE seawall was undertaken, which included
analysis of particle grain size and concentrations of a range of sediment quality parameters. A total
of 23 sites were sampled (Figure 2-3). Twenty of these sites were located along four transects
extending perpendicular from the FPE seawall to the boundary of port waters. A total of five sites
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were sampled on each transect, with greater sampling intensity near the wall. Transects were
located in areas that are currently outside the zone of influence of dredging activities, thereby
excluding areas along the Brisbane River quay line. An additional three sites were sampled in
stations previously sampled by WBM (1992) to allow for an assessment of changes in sediment
type over time.
WBM (1992, 1998) examined particle grain size at sites within and adjacent to the study area prior
to FPE construction. These data provide a partial baseline for assessing changes in sediment
types over time. Three sites previously examined by WBM occur immediately adjacent to the FPE
seawall within Port limits, namely sites 2, 4 and H. These sites were re-sampled in 2009 (BMT
WBM 2009) and the present study (2014) to gain an appreciation of potential temporal changes.
Samples were collected for the following analyses:
 Twenty-three samples were analysed for particle size distribution (PSD). At each site, triplicate
sediment samples were collected and homogenised to comprise a single composite sample.
 Five sediment samples were selected for analysis of various physio-chemical sediment
properties. One site, located at the 50 m point on each transect was selected for analysis (i.e.
sites A4, B4, C2 and D4). A further sample was collected at site C4, located approximately
290 m from the FPE seawall.

2.3.2.2 Field Sampling
Sampling Procedures
th

Sediment sampling was undertaken by BMT WBM on June 4 2014. Differential GPS was used
1
for fixing position and navigation to each pre-determined site .
Sample collection and handling procedures were in accordance with Simpson et al. (2005).
Sediment was collected via the use of a stainless steel van Veen grab with a surface gape of
2

0.028 m . Subject to the density and stiffness of the sediment, grabs were able to penetrate and
collect surface material to a sediment depth of 0.12 m. Only whole grab samples (i.e. those in
which the sampler jaws remained closed following the sample capture) were retained. The van
Veen grab, sample trays and utensils were rinsed with seawater between samples to avoid cross
contamination.

1

Note that several sites located directly adjacent the seawall needed to be re-positioned further offshore due to lack of soft sediments
due to seawall slumping.
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On collection, samples were placed onto a tray, photographed, and the following details recorded
on a standardised pro-forma:
 Sediment colour
 Field texture (i.e. fine sand, coarse sand, silts, shell fragments etc.)
 Estimation of dominant grain size and composition
 Sediment odour
 Presence of organic material or any foreign objects
 Presence of any marine flora and fauna.
Sediment collected for PSD analysis was transferred into pre-labelled plastic zip lock bags.
Samples requiring contaminant analysis were homogenised and then transferred into two 500 g
glass jars using a clean stainless steel trowel. New sample jars supplied by the laboratory were
used that were pre-rinsed with distilled water at the laboratory.

Sample jars were filled with

sediment by gently tapping the jar to consolidate the material and remove any air bubbles.
Samples retained for contaminant analysis were kept chilled on ice until delivery to the laboratory
at the completion of each sampling day.

2.3.2.3 Laboratory Processing
Contaminant Analysis
Analysis of potential contaminants was undertaken by the NATA accredited laboratory Advanced
Analytical Australia (AAA). In accordance with Simpson et al. (2005), all sediment samples to be
analysed for inorganic contaminants (e.g. trace metals) were sieved at the laboratory to remove the
gravel and rock sized material (>2mm), then homogenised by grinding prior to analysis. Samples
to be analysed for organic contaminants had gravel or rock fractions removed manually. Table 2-2
summarises the analytes tested, along with the corresponding methodology.
Particle Size Distribution Analysis
Sediment samples were sent to Advanced Analytical Australia for Particle Size Distribution (PSD)
analysis. Sediments were passed through a series of Australian standard sieves identifying particle
size down to 0.075 mm, and were then subject to further hydrometric analysis to determine particle
size down to 1 m. This further analysis was undertaken to allow an estimation of the proportion of
material within smaller size categories. Furthermore, sample moisture and particle density were
also determined using hydrometer.
To allow comparisons between the present study and previous investigations (WBM 1992, 1998;
BMT WBM 2009) data were aggregated into the particle size classes outlined in Table 2-3. The
proportion of sediments within each size class in each year was then examined using descriptive
statistics.
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Table 2-2

Analytical tests required and corresponding methodology

Analyte

Method Reference
No.

Analysis Methodology

Moisture content

04-004

Moisture by gravimetric, %

Total Organic Carbon

NA

N.A

Organochlorine Pestcides

04-023

Low level OC Pesticides by GCMS, μg/kg

Organophosphorus Pesticides

04-024

OP Pesticides by GCMS, μg/kg

Poly-Chlorinated Biphenyl’s

04-020

PCBS (as congeners) by GCMS, μg/kg

Polynuclear Aromatic
Hydrocarbons

04-022

Low level PAHs & Phenols by GCMS, μg/kg

Petroleum Hydrocarbons / BTEX

04-021 / 04-020

TPH C6-9 & BTEX by P&T GCMS, mg/kg and
TPH by GC-FID, mg/kg

Trace Metals

04-001 / 04-002

Metals by ICP-OES, mg/kg, and Mercury by
CVAAS, mg/kg

Nutrients

N.A

N.A

Organotins (MBT, DBT, TBT)

04-026

Organotins by GCMS, μgSn/kg

Table 2-3

Particle grain size classes

Aggregate Class

Particle size

Silts and Clays

0 to 0.075 mm

Fine sand

0.075 to 0.15 mm

Medium to Coarse sand

0.15 to 2.36 mm

Shell Grit / Gravel

>2.36 mm
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Results

3.1

Seawall Benthic Communities
Benthic biota classes recorded on the FPE seawall in May 2014 were as follows (Table 3-1):
 Nine Phaeophyta (brown) algae taxa;
 Six Rhodophyta (red) algae taxa;
 One Chlorophyta (green) algae taxa;
 Four Porifera (sponge) taxa;
 Two groups each of Octocorallia (soft corals); Chordata (ascidians); and Echinodermata (sea
urchins and sea cucumbers); and
 One group each from Scleractinia (hard corals); Hydrozoa (hydroids); Annelida (polychaete
worms); Mollusca (gastropods); and Arthropoda (crustaceans).

3.1.1

Marine Flora
Macroalgae numerically dominated the benthos at all sites and depths (Table 3-1; Figure 3-2).
Phaeophyta (brown algae), including Sargassum sp., Dictyopteris australis and various species of
Lobophora, Padina and Zonaria were the most widespread and abundant groups. Also common
were the red alga Asparagopsis taxiformis and Hypnea sp. and the green algae Bryopsis indica.
Site 1 was numerically dominated by brown algae. Two species were particularly abundant:
Dictyopteris australis and Sargassum sp., which contributed 33.9% and 34.9%, respectively. The
remaining 31% of benthic substrate was comprised of other brown algae species, red algae and
bare substrate.
Sites 2 and 3 on the more exposed north-eastern side of the wall were comprised of a wider range
of brown algal species. Shallow strata at these sites were comprised of Sargassum sp.,
Dictyopteris australis, Asparagopsis taxiformis, Hypnea sp., Bryopsis indica and Lobophora,
Padina and Zonaria species while deeper transects tended to be numerically dominated by
Lobophora, Padina and Zonaria species and Hypnea sp. in association with mats of turfing algae.
Sites 4 and 5 were numerically dominated by the brown algae Dictyopteris australis, Hypnea sp.
and turfing algae in shallow depths. Turfing algae and bare substrate dominated deep water
transects at site 4 while Sargassum sp., turfing algae and bare substrate were numerically
dominant in deeper waters at Site 5.
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Figure 3-1 Examples of various algal communities and bare substrate. Mixed algal
communities from Sites 3 (A) and 4 (B); communities dominated by turfing algae at Site 4
(C); and bare substrate Site 5 (D)
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Table 3-1
Taxa

Average percentage cover of each benthic group – May 2014

Species Name

Site 1

Site 2

Site 3

Site 4

Site 5

0.5-1.0

0.5-1.0

1.0-2.0

>2.0

0.5-1.0

1.0-2.0

>2.0

0.5-1.0

1.0-2.0

>2.0

0.5-1.0

1.0-2.0

Annelida

Sabellid Fan Worm

0.00

0.00

0.00

1.22

0.00

0.00

0.68

0.00

0.48

0.71

0.00

0.24

Mollusca

Tritoniopsis alba (white lace nudibranch)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.24

0.00

0.00

0.00

Chordata

Colonial Ascidian 1

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.24

0.00

0.00

0.48

0.00

Solitary Ascidian

0.00

0.00

0.00

0.00

0.00

0.00

0.23

0.00

0.00

0.00

0.00

0.00

Crustacea

Panulirus versicolor (painted crayfish)

0.00

0.00

0.00

0.00

0.00

0.00

0.68

0.00

0.00

0.00

0.00

0.00

Echinodermata

Temnopleurus alexandri (Alexander’s sea urchin)

0.00

0.00

0.00

0.00

0.00

0.00

0.45

0.00

0.00

0.00

0.00

0.00

Holothurian 1

0.00

0.00

0.00

0.24

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Orange Sponge

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2.86

0.00

0.00

Black Sponge

0.00

0.00

0.00

1.19

0.00

0.00

0.45

0.00

0.00

0.00

0.00

0.00

White Sponge

0.00

0.00

0.00

0.00

0.00

0.00

0.91

0.00

2.62

0.48

0.00

0.00

Yellow Sponge

0.00

0.00

0.00

0.24

0.00

0.00

2.06

0.00

0.48

0.95

0.00

0.00

Scleractinia

Family Faviidae

0.00

0.00

0.00

0.24

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Hydrozoa

Order Leptothecata (stinging hydroids)

0.00

0.00

0.00

0.00

0.00

0.00

0.47

0.00

0.00

2.62

0.00

0.00

Octocorallia

Dendronephthya sp.

0.00

0.00

0.00

0.71

0.00

0.00

0.24

0.00

0.00

0.00

0.00

0.00

Family Alcyoniidae

0.00

0.00

0.00

0.00

0.00

0.00

0.92

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.83

0.00

0.00

7.09

0.24

3.81

7.62

0.48

0.24

c.f. Dictyopteris australis

33.92

29.52

10.24

1.00

30.24

11.67

0.00

24.29

0.00

0.00

17.67

6.43

Hincksia sordida

0.00

0.00

0.00

0.00

0.00

0.71

0.00

0.00

0.24

0.00

0.00

0.24

Lobophora spp.

1.92

0.00

0.71

1.19

0.48

0.24

2.50

7.44

14.12

0.00

4.05

0.95

Padina spp.

0.24

0.00

3.81

8.49

1.70

1.20

2.73

2.14

13.50

3.10

5.73

3.57

Zonaria spp.

12.38

1.43

16.43

25.38

9.10

24.76

31.14

6.92

3.81

0.00

2.62

0.48

Sargassum spp.

34.86

22.86

11.19

2.71

4.10

19.16

1.18

1.67

5.01

0.00

11.43

22.87

Other BA 1

0.00

1.19

0.48

9.47

1.20

1.43

12.93

0.49

2.39

0.00

0.00

0.00

Other BA 2

0.00

1.93

0.95

0.00

1.90

0.00

0.45

0.00

0.00

0.00

0.95

0.00

Other BA 3 (c.f. Dictyota sp.)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

5.03

0.00

0.24

0.00

Porifora

Total Fauna
Brown algae
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Taxa

Species Name

Total Phaeophyta
Red algae

Site 1

Site 2

Site 3

Site 4

Site 5

83.32

56.93

43.81

48.23

48.72

59.17

50.94

42.94

44.10

3.10

42.68

34.54

Asparagopsis sp.

4.52

2.86

0.95

0.24

0.24

4.05

0.25

3.57

4.80

0.48

0.00

0.00

Other Red Algae

0.00

0.71

3.33

3.70

1.19

0.24

0.00

1.20

0.24

0.48

3.33

1.92

Foliose coralline algae

1.44

0.00

0.00

0.24

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Hypnea sp.

1.90

20.05

43.57

20.99

9.31

18.16

9.59

35.84

10.99

0.00

15.00

6.49

c.f. Martensia sp.

0.00

0.00

0.00

2.64

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Acanthophora sp.

0.00

4.67

0.00

0.00

2.62

3.82

0.68

4.06

1.67

0.00

8.57

0.00

Crustose Coralline Algae

1.19

0.00

0.24

0.24

2.18

0.48

0.68

0.48

4.76

0.24

7.17

3.10

9.06

28.30

48.10

28.05

15.54

26.74

11.21

45.15

22.46

1.19

34.07

11.50

Total Rhodophyta
Green algae

Bryopsis indica

0.00

14.06

3.57

0.24

32.13

12.66

0.00

8.33

0.00

0.00

0.73

0.00

Other

Turfing Algae

1.43

0.00

1.19

14.15

3.12

0.71

25.96

3.33

25.35

66.43

21.80

24.11

93.81

99.29

96.67

90.68

99.51

99.29

88.11

99.76

91.90

70.71

99.29

70.15

Rock (Rock)

1.43

0.71

3.33

0.96

0.49

0.71

0.48

0.00

2.62

3.57

0.00

6.90

Sand (Sand)

4.76

0.00

0.00

4.29

0.00

0.00

1.82

0.00

0.48

5.71

0.00

21.49

Silt (Silt)

0.00

0.00

0.00

0.24

0.00

0.00

0.23

0.00

1.19

11.67

0.00

0.00

Flotsam/seagrass wrack (CO)

0.00

0.00

0.00

0.00

0.00

0.00

2.27

0.00

0.00

0.71

0.00

1.22

6.19

0.71

3.33

5.49

0.49

0.71

4.80

0.00

4.29

21.67

0.00

29.61

Total Algae

Total Bare Substrate
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Figure 3-2

Mean percentage cover of the major algal groups, some common species and
bare substrate at each site and depth category
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3.1.2

Marine Fauna
Sessile fauna taxa represented on the FPE seawall included several sponge taxa, stinging
hydroids, soft and hard corals, ascidians and fan worms (Sabellidae). Mobile benthic taxa were
also recorded, including nudibranchs (Tritoniopsis alba), painted crayfish (Panulirus versicolor), sea
urchins (Temnopleurus alexandri) and holothurians.
The most abundant taxa groups were sponges, sabellid fan worms and stinging hydroids. Hard
coral from the family Faviidae was recorded at Site 2, but had a low cover overall. A range of other
benthic fauna species occur under the macro-algae canopy in the under-storey, which were not
recorded in the video transects.
Benthic fauna represented a small proportion of the FPE seawall assemblage. The deep-water
(>2 m) transects at Sites 3 and 4 had the highest benthic fauna cover (7-8%), comprised of
sponges, hydroids and a number of other taxa. All other strata and sites had a low benthic fauna
cover.
Other notable fauna which was observed on and adjacent to the FPE seawall included wobbegong
sharks (Orectolobus maculatus); schools of striped catfish (Plotosus lineatus) bream
(Acanthopagrus australis); and various other small-bodied fish species.

Figure 3-3

Mean percentage cover of macro-fauna groups at each site and depth category
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Figure 3-4 Examples of fauna encountered in the 2014 survey: coral Faviidae (c.f.
Goniastrea aspera) (A); soft coral Sinularia sp. (B); mixed sponge and algal communities (C,
D); mobile fauna including painted crayfish Panulirus versicolor (E); and sea urchin
Temnopleurus alexandri (F).
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3.1.3

Taxonomic Richness
Figure 3-5 shows the total number of taxa groups recorded at each site and depth stratum in 2014.
Highest taxa richness was recorded in the deepest stratum (>2 m) at Sites 2 and 3, whereas there
was no clear pattern in taxa richness among strata at the other sites.
The number of macroalgae taxa was generally consistent among sites and depth strata, generally
ranging from five to seven brown algae taxa and three to six red macroalgae taxa. The exception
to this was the >2 m strata at Site 4, where one brown alga and three red algae taxa were
recorded.
25

No. taxa groups

20

15

Other fauna
Cnidarians
Sponges

10

Other algae
Red algae

5

Brown algae

Site 1

Figure 3-5

Site 2

Site 3

Site 4

1.0-2.0

0.5-1.0

>2.0

1.0-2.0

0.5-1.0

>2.0

1.0-2.0

0.5-1.0

>2.0

1.0-2.0

0.5-1.0

0.5-1.0

0

Site 5

Number of taxa groups recorded at each site and depth stratum (May 2014)

Taxonomic richness of benthic fauna was consistently highest in the >2 m depth strata (Figure 3-5).
2
Figure 3-6 shows that the number of benthic fauna taxa was (weakly) negatively associated (r =
0.35, p = 0.04) with the percentage cover of the canopy forming brown alga Sargassum. This
means that fewer fauna taxa were recorded in areas with high Sargassum cover, which may have
been related to competition for space and/or difficulty observing fauna obstructed by dense
canopies.
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Sargassum algae on each transect

Multivariate Patterns in Assemblage Structure
Figure 3-7 is a non-metric multi-dimensional scaling ordination produced from benthic community
data. The ordination shows similarity patterns in assemblages among transects; samples that are
close together are similar, samples that are distant are dissimilar. The ordination shows that there
was a gradient in community structure among depth strata. In this regard, deep water transects
(>2 m, shown as navy points) were located on the right and central portions of the ordination,
whereas shallow water strata (0.5 to 1 m depth) were located on the left side of the ordination.
Differences among strata were not distinct, as indicated by the over-lap in samples in the central
sector of the ordination.
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Figure 3-7

n-MDS ordination of fourth-root transformed Bray Curtis similarities based on
benthic community data

Analysis of similarity (ANOSIM) was performed to test for differences in assemblages among sites
and water depths (Table 3-2). There were no statistically significant differences among sites (R =
0.013, p >0.1), but highly significant differences among depth strata (Table 3-2).

This is in

agreement with the results presented in the n-MDS ordination described above.
Table 3-2

Nested ANOSIM comparing assemblages among sites and depth strata (nested
factor)

Factor

R Statistic

Significance
Level %

Possible
Permutations

Actual
Permutations

Number  Observed

Depths

0.816

0.1 (p = 0.001)

219520000

999

0

Sites

0.013

43.9 (p = 0.439)

184800

999

438
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3.1.5

Qualitative Dive Survey Sites
Summaries of the taxa observed at each of the qualitative dive sites (Figure 2-2) are provided
below and in Figure 3-8.
Site 6 – General Purpose Wharf
This site was the least colonised of all sites visited. Turfing algae, stinging hydroids and the brown
algae (Hincksia sordida) were the most commonly encountered taxa. Two species of encrusting
sponges and an unidentified species of sea urchin were also present and occasional schools of
caridean shrimp were encountered close to the base of the seawall. The seawall at this site was
also characterised by the presence of fine silts across all depth strata and poor water clarity.
Site 7 – Fisherman Islands No. 4
This site included three depth strata on pylons beneath the wharf at Fisherman Islands No. 4. The
site was characterised by high diversity of a variety of species which are commonly found on
pylons and floating pontoons throughout western Moreton Bay. The community included soft
corals from the genus Dendronephthya and the family Clavulariidae and a variety of fouling
organisms including barnacles, oysters, bryozoans in both encrusting and erect growth forms,
colonial ascidians, solitary ascidians and a several species of sponges. One species of sea urchin
and one species of sea cucumber were also encountered and stinging hydroids were common.
Site 8 – Fisherman Islands No. 11
This site was comprised of mixed substrates of rocky outcrops interspersed with bare sand. In the
shallowest strata, rocky areas hosted algal communities comprised of Dictyopteris australis, Padina
sp., Asparagopsis sp., turfing algae and a variety of other species. Macro algae were less common
at deeper strata where two species of soft coral (Echinomuricea) were dominant and limited other
fauna or flora was observed.
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Figure 3-8 Images representative of seawall habitats: bare substrate (A) and turfing algae
(B) at Site 6; sponges, bryozoans and Carijoa (C) and Dendronephthya (D) on pylons at Site
7; and Padina (E) and Echinomuracea (F) at Site 8.
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3.2

Baited Remote Underwater Video
Twelve species of fish were identified from Baited Remote Underwater Video Stations (BRUVS)
deployed at the toe of the FPE seawall, including 8 species important to recreational and/or
commercial fisheries (Table 3-3). Yellowfin bream (Acanthopagrus australis) were the most
abundant and prevalent species, and bream were the only species recorded at all five locations.
Yellowfin bream were also typically the first species to be recorded (Table 3-3). The next most
common species was black-spot wrasse Pseudolabrus guentheri, which was recorded at four sites
and Moses perch Lutjanus russelli which was recorded at three sites. Site 4 had both the highest
species richness and abundance, although high abundance at this location was mostly driven by a
very large Max N for A. australis recorded here (45). The second highest richness was observed at
Site 5, followed by Site 3, Site 2 and Site 1 (Figure 3-9)
Table 3-3

Species name

Time of first arrival (t1st) in minutes for all species recorded at each BRUVS
site, commercial and recreational species are underlined
Common name

Site
1

2

3

4

5

yellowfin bream

01:23

01:19

00:50

00:01

01:06

Acanthopagrus
australis
Rhabdosargus
sarba
Orectolobus
maculatus
Pseudolabrus
guentheri
Lutjanus
russelli
Caranx sexfasciatus

tarwhine

-

-

-

26:20

10:00

spotted
wobbygong
Gunther's wrasse

-

-

-

-

04:38

-

00:32

02:09

24:13

03:33

Moses perch

-

-

22:42

05:42

17:20

bigeye trevally

-

-

-

05:25

17:15

Gerres subfasciatus

silver biddy

-

-

-

02:40

-

Argyrosomus
japonicus
Pentapodus
paradiseus
Choerodon
schoenleinii
Apogon sp.

jewfish

-

-

-

09:30

-

paradise threadfin
bream
blackspot tuskfish

-

02:19

00:57

-

-

-

-

18:27

-

-

cardinalfish

-

00:26

-

-

-

sea mullet

11:04

-

-

-

-

Mugil
cephalus
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Figure 3-9

Species richness (upper plot) and abundance (lower plot) from BRUVS
deployed at the FPE Seawall.
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Figure 3-10 Screen captures of some species captured by BRUVS at the FPE seawall
including yellow-fin bream, A. australis (A); Gunther’s wrasse, P. guentheri (B); paradise
threadfin bream, P. paradiseus juvenile (C) and adult (D); mullet, M. cephalus (E); spotted
wobbygong O. maculatus (F); pied cormorant, Phalacrocorax varius (G); and bigeye trevally,
C. sexfasciatus (H)
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3.3

Soft Sediment Habitat Types
A total of 30,623 acoustic records were collected at the 200kHz frequency and 0.1% were removed
from the data-set due to data abnormalities in depth, depth span and time span (see Section
2.3.1.2). A further 2,720 records that had less than 95% confidence in the PCA classification
ordination were removed, leaving 27,903 records overall.
Taking into account both soft sediment habitats and areas where the acoustic lines crossed the
seawall, cluster analyses revealed that the optimum number of acoustically distinct habitat classes
was four in 2014. A map showing the spatial distribution of the 200kHz acoustic classes in 2009
and 2014 within the study area is shown in Figure 3-11.
Based on the usable acoustic records, the minimum and maximum depths surveyed were 0.9 and
– 0.85 m LAT, respectively. A digital elevation model produced by reducing soundings to
measured tide heights from the Port of Brisbane is shown in Figure 3-12.
The two datasets (2009 and 2014) were very similar, with the main differences being an additional
class present in 2014, consisting of silt and coarse sand (Class 4) and a cluster of class 1, 3, and 4
sediments present within a slight depression near the northern tip of the seawall (Figure 3-11,
Figure 3-12). In both survey years, Class 2 sediments dominated most of the study area and class
3 was primarily concentrated in the eastern corner of the study area (offshore from seawall) and an
area adjacent to the middle of the south-eastern wall. Class 3 was also present in patches along
the eastern wall, the southern extent of the study area and occasional patches along the western
wall (e.g. southern extent of works in Brisbane River where acoustic lines approach the reclamation
intake pipe area). Class 1 primarily occurred where acoustic lines traversed northern and eastern
sections of the seawall, but were also present within a depression near the northern tip of the FPE
seawall.
Data validation exercises (see Section 3.3.1) suggest that the classes appear to range from silt to
rocky substrates, with medium to coarse sand being the dominant class (95% of data). A summary
of the 200kHz acoustic data is provided in Table 3-4.
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Table 3-4
Summary of acoustic classification results for 200kHz frequency with seabed
class characterisation inferred from sediment analyses (refer Section 3.4.2)
Class

Number of
Acoustic
Records

% of Total
Acoustic
Records

Characterisation of
Seabed Class

Comments

1

527

1.8%

Rock

Typically occurring where
acoustic lines traverse
seawall

1a

83

0.3%

Bioturbated mud with silt
and rubble

Occurs in northern
depression

2

26,757

96%

Medium to coarse sand

Dominant class in study
area; may contain
occasional shell
fragments in northern
section of study area

3

395

1.4%

Silt to fine sand

Most prominent in
eastern and southeastern areas; generally
rare, may contain
occasional shell
fragments in northern
section of study area

4

143

0.5%

Coarse sand with silt

Rare, occurs among
other habitat types

A PCA (principle components analysis) ordination showing the groupings of each cluster in the
acoustic data-set and their relationship relative to one another is shown in Figure 3-13. This figure
indicates that there is a high degree of overlap, or similarity, between Classes 2, 3 and 4 (i.e. the
soft sediment classes). In contrast, Class 1 (rock) appeared quite distinct compared to the other
classes and had a much broader spread.
Points falling within slight depression at the northern part of the FPE seawall were classified as
mostly of class 1 and 3 sediments (Figure 3-11), but have been coloured black to show their
position on the PCA ordination (Figure 3-13).
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Figure 3-13 Two-dimensional relationship among 200kHz acoustic habitat clusters
indicating the relative abundance and spread (variation) of each class, as well as the
relationship between classes

3.3.1

Data Validation Using Video Assessment Data
Video ground-truthing surveys were conducted at representative areas of each of the acoustic
habitat classes. As mentioned previously, video ground truthing assessments were based on the
four 200 kHz classes. The locations of the video transects are shown in Figure 2-3. Dominant
seabed attributes observed for each video transect are detailed in Table 3-4, specifically including
the substrate type, dominant epibiota and any other observations. The physical and biotic
characteristics of each seabed class are summarised in Table 3-6.
Video surveys confirmed the presence of five distinct seabed types:
 Class 1 – Rock: primarily encountered where the acoustic lines traversed the seawall, consists
of rock covered in macroalgae;
 Class 1a – Bioturbated mud, silt and rubble: located in the northern depression and consists of
bioturbated plastic mud with silt and occasional rubble overlay;
 Class 2 – Medium to coarse sand: the dominant seabed type surrounding most of the seawall,
usually contains shell fragments and may be rippled (i.e. rather than a flat surface);
 Class 3 – Silt to fine sand: fine soft sediments, flat surface, some present at the eastern extent
of study area (offshore from seawall) and in an area mid-way along the southern wall (estimated
to be located just beyond the extent of lined wall), also scattered elsewhere such as adjacent to
the eastern wall; and
 Class 4 – Coarse sand with Silt: a rarely observed sediment class that is intermediate between
classes 2 and three, located sporadically throughout the survey area.
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The video assessment of these seabed classes is further supported by sediment analyses of
particle grain size (see Section 3.3.2). Video surveys also revealed that each of the seabed
classes supported the following marine flora assemblages:
 Class 1 (rock) areas sampled had a dense assemblage of macroalgae growing on the rocky
substrate. This macroalgae was usually dominated by a range of species including Sargassum
flavicans, Bryopsis indica, Lobophora, Dictyopheris, Hypnea, and at times Asparagopsis. These
seawall macroalgae communities are discussed in detail in Section 3.1.1.
 Class 2 (medium to coarse sand) areas sampled were largely devoid of live seagrass but had
occasional detrital pieces of Zostera and Halodule uninervis.
 Class 3 (silt to fine sand) areas sampled typically did not contain marine flora, although
occasional isolated seagrass and macroalgae (Asparagopsis) patches were present in places.

Table 3-5
Wapoint
no.

Dominant
acoustic
class

Summary of benthic habitat attributes for each video transect
Video assessment seabed attributes:
Substrate type

2

Coarse to medium sand with shell
fragments; slight ripples in sand

Solitary sea pen observed, bare substrate with detrital
Zostera fragments

2

Coarse to medium sand with shell
fragments; slight ripples in sand

Bare substrate with detrital Zostera fragments and benthic
microalgae

3

Sandy with slightly silty upper layer

Primarily bare substrate with detritus, Zostera fragments
and yellowfin bream near seawall

2/3

Sandy with slightly silty upper layer

Primarily bare substrate with detritus, Zostera fragments,
occasionally rooted

2

Flat muddy fine to medium sand with shell
grit

Bare substrate, occasional sea squirt (Cnemidocarpa)

1

Hard rocky substrate (e.g. seawall)

Dense macroalgae, dominated by Sargassum Bryopsis,
Hypnea and Lobophora spp.

1

Hard rocky substrate (e.g. seawall)

Dense macroalgae, dominated by Sargassum Bryopsis,
Hypnea and Lobophora spp. wrasses observed (Labridae)

1

Hard rocky substrate (e.g. seawall)

Dense macroalgae, dominated by Sargassum Bryopsis,
Hypnea and Lobophora spp. yellowfin bream observed

Hard rocky substrate (e.g. seawall) with
silty sand at its base

Dense macroalgae, dominated by Sargassum Bryopsis,
Hypnea and Lobophora spp., Faviid coral observed at
base of wall

1

Hard rocky substrate (e.g. seawall)

Dense macroalgae, dominated by Sargassum, Hypnea
and Lobophora spp., Faviid coral observed at base of wall

1

Hard rocky substrate (e.g. seawall) with
silty sand at its base

Dense macroalgae, dominated by Sargassum,
Asparagopsis and Lobophora spp.

2

Coarse to medium sand, slight ripples in
sand

Open substrate with very sparse cover of seagrass
(Halodule uninervis)

2

Coarse to medium sand, slight ripples in
sand with shell fragments

Open substrate with occasional soft coral (cf
Echninomuracea sp.)

1/2/3/4

Fine sand becoming dominated by coarser
sediment and shell fragments on edge of
batter slope

Bare sandy and silty substrates becoming dominated by
red macroalgae, sea pens and soft corals (cf
Echninomuracea sp.) on batter slope

1a

Bioturbated mud, silt and occasional rubble

Bare silty and apparently plastic mud with occasional large
burrows

Medium sand, with bioturbated mud, silt
and occasional rubble

Bare silty and apparently plastic mud with occasional large
burrows

24
25
26
27
28
29
30
31
1/2
32
33
34
35
36

37
38
1a/2
39

Dominant epibiota and other observations
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Table 3-6
Class

Summary of the physical and biotic characteristics of each seabed class

Broad
Description

Substrate
Type

Substratum Relief

Substratum
Texture

Notable biota

1

Rock

Rock,
predominantly
boulders
>40cm (i.e.
seawall)

Varying overall
gradient (ave. 45˚),
both horizontal and
vertical surfaces
present on boulders

Rock, small gaps
present between
boulders

Dense macroalgae
community typically
dominated by Sargassum
Bryopsis, Hypnea and
Lobophora

1a

Plastic
bioturbated
sandy mud
with silt

Sediment

Flat with occasional
mounding and
burrows

Plastic, sandy
mud with silt

Usually bare, though
isolated red macroalgae
may occur on some larger
rubble pieces

2

Medium to
coarse sand

Sediment

Ripples and small
undulations often
present, otherwise
flat

Medium to
coarse sand,
usually
containing shell
fragments

May support sparse cover
of seagrass and detritus
in some areas

3

Silt to fine
sand

Sediment

Mainly flat

Silt to fine sand

Usually bare, though
isolated seagrass or
macroalgae may occur in
some areas

4

Coarse sand
with Silt

Sediment

Mainly flat

Coarse sand to
silt

Bare

3.3.2

Particle Grain Size Analysis

3.3.2.1 Spatial Patterns
Figure 3-14 shows the proportion of silts, fine sand, medium/coarse sand and fine shell and gravel
in each sample collected in March 2009 and in June 2014. There were differences in sediment
grain size among transects and among sites, and this varied between sampling events. Between
2009 and 2014 most sites had a greater proportion of rubble and/or coarse sand. Coarse sand
was typically more abundant at most transects in 2014, except for transects C and D where a
larger proportion of sediment existed as rubble or large shell grit. Generally speaking, fine sands
and silts were less abundant in 2014 than they were in 2009.
In both years, transect B had the highest proportion of fines (<0.075 mm), which was apparent
across all sites within this transect (Figure 3-14). Transect A had the lowest proportion of silty
sediments, and this was consistent in both years. Transects C and D had slightly higher
proportions of silts compared to transect A, and also larger proportions of gravel/ shell grit.
Spatial patterns in the proportion of medium to coarse sand were generally the inverse to patterns
in fines, with transect A having the highest proportion of sand and transect B the lowest (Figure
3-14). While in 2009 transects C and D were the only areas which had >2% of shell material, it
was much more abundant everywhere in 2014, particularly at transects C and D.
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Figure 3-14 Proportion of sediments in various grain size classes for samples collected in March
2009 (top) and in June 2014 (bottom).

3.3.2.2 Temporal Patterns
Figure 3-15 shows the proportion of sediment within each size class at each site (sites RA, RB and
RC) over time. In broad terms, the only consistent gross-scale temporal change in particle grain
size appears to be a reduction in fine sands and silts between 2009 and 2014, and a subsequent
increase in coarser fractions including coarse sand and gravel. Chi-square analysis does shows
that there were statistically significant changes in the relative proportion of sediment in each grain
size class over time (Table 3-7).
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Figure 3-15 Proportion of sediments in various grain size fractions collected at sites RA, RB & RC
from 1992, 1998, 2009 and 2014

Table 3-7
Statistic

Chi square analysis of differences in the sediment proportions over time
Site RA

Site RB

Site RC

Cramer’s V

0.39

0.70

0.32



29.72

98.15

20.19

9*

9*

9*

<0.001

<0.001

0.002

2

D.F.
P

* 4 x 4 analysis, excluded fine shell fraction; (N.S. = not statistically significant P > 0.05)

The proportion of material in each size class was generally more similar between years 1992 and
2009 than it was between years 1998 and 2014. In this regard, there was a ≤7% difference
between 1992 and 2009 within any size class. By comparison, differences within size classes
between 1998 and 1992/2009/2014 data sets were far greater (up to 37% difference). The
direction of temporal change in sediments between 1998 and 1992/2009 varied between sites, with
an apparent higher proportion of sands in 1998 at site RA, but a decrease in sand fraction in 1998
at site RB. Silt content at site RC increased from 1992 to 1998 by 12% and decreased again to a
7% difference between 1992 and 2009. All sites experienced a reduction in fine sands and silts
and an increase in coarse sands and gravels between 2009 and 2014. The cause(s) of these
temporal changes are not known, but most recently, may be related to flood events in 2010-11 and
2013. However, flood events usually result in increases in fine sediment fractions in depositional
areas and increases in coarse fractions in areas of scour.

3.4

Sediment Quality Assessment
Table 3-8 presents the data for analytical parameters measured by the laboratory. Most trace
metal and metalloids were detected in all samples, the exception being cadmium (<0.1 mg/kg).
Trace metal and metalloid concentrations were low in all samples, with no parameters exceeding or
approaching relevant Interim Sediment Quality Guideline values outlined in ANZECC/ARMCANZ
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2

(2000) .

Site B4 generally had the highest concentrations of all tested trace metals, and the

second highest concentration of the metalloid arsenic.
PAHs were not detected at site A4 or C2, and only fluoranthene and pyrene were recorded at low
levels at sites C4 and D4. Numerous PAHs were detected at site B4, but in all cases the
normalised value was well below (typically an order of magnitude) lower than Interim Sediment
Quality Guideline values outlined in ANZECC/ARMCANZ (2000). Organotins were not detected in
any samples.
Nutrients concentrations were not particularly elevated, but were again highest at site B4. This site
also had the highest level of total organic carbon, reflecting the silty nature of sediments at this site.
Overall, these results do not suggest that trace metals, metalloids and organics pose a threat from
an ecotoxicological perspective.

2

These values are generally consistent with the more recent guideline values outlined in National Assessment Guidelines for Dredging,
except TBT which has been raised, and individual PAHs are no longer assessed
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Table 3-8

Sediment quality results – May 2014

Units

Site

Guideline

Parameter
A4

B4

C2

C4

D4

ISQG-L

ISQG-H

%

20.9

49

32

23.8

29.7

-

-

Arsenic

mg/kg

7.1

7

5.9

5.5

5.3

20

70

Cadmium

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

1.5

10

Chromium

mg/kg

11

27

15

12

16

80

370

Copper

mg/kg

2.2

10

4.7

3.7

5.2

65

270

Lead

mg/kg

3.1

7.6

4.5

3.7

4.8

50

220

Mercury

mg/kg

0.01

0.04

0.02

0.02

0.03

0.15

1

Nickel

mg/kg

7.6

13

8.9

8.1

9.8

21

52

Phosphorus*

mg/kg

240

390

310

300

320

-

-

Zinc

mg/kg

23

46

27

23

30

200

410

Naphthalene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

-

-

1-Methylnaphthalene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

-

-

2-Methylnaphthalene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

-

-

Acenaphthylene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

44

640

Acenaphthene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

16

500

Fluorene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

19

540

Phenanthrene

µg/kg

<25

6

<11.9

<9.6

<8.6

240

1500

Anthracene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

85

1100

Fluoranthene

µg/kg

<25

13

<11.9

19.2

17.2

600

5100

Pyrene

µg/kg

<25

20

<11.9

19.2

17.2

665

2600

Benz(a)anthracene

µg/kg

<25

11

<11.9

<9.6

<8.6

261

1600

Chrysene

µg/kg

<25

12

<11.9

<9.6

<8.6

384

2800

Benzo(b)&(k)fluoranthene

µg/kg

<50

27

<23.8

<19.2

<17.2

-

-

Benzo(a)pyrene

µg/kg

<25

14

<11.9

<9.6

<8.6

430

1600

Indeno(1,2,3-cd)pyrene

µg/kg

<25

15

<11.9

<9.6

<8.6

-

-

Dibenz(a,h)anthracene

µg/kg

<25

<5.0

<11.9

<9.6

<8.6

63

260

Benzo(g,h,i)perylene

µg/kg

<25

14

<11.9

<9.6

<8.6

-

-

Coronene

µg/kg

<50

<10

<23.8

<19.2

<17.2

-

-

Benzo(e)pyrene

µg/kg

<25

12

<11.9

<9.6

<8.6

-

-

Perylene

µg/kg

<25

19

<11.9

23.1

24.1

-

-

Total PAHs

µg/kg

<500

160

<238

<192

<172

4000 (10,000*)

45000

Monobutyl tin (MBT)

µgSn/kg

<12.5

<2.5

<5.9

<4.8

<4.3

-

-

Dibutyl tin (DBT)

µgSn/kg

<2.5

<0.50

<1.2

<1.0

<0.86

-

-

Tributyl tin (TBT)

µgSn/kg

<2.5

<0.50

<1.2

<1.0

<0.86

5 (9*)

70

Total Nitrogen

mg/kg

160

1030

290

230

400

-

-

Total Kjeldahl Nitrogen

mg/kg

160

1030

290

230

400

-

-

Nitrate as N

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

-

-

Nitrite as N
Total Organic Carbon

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

-

-

%

<0.1

<0.1

<0.1

<0.1

<0.1

-

-

Moisture content

Grey = half detection limit used as values were < the detection limit, and 1% TOC normalisation was then applied. (* =
NAGD screening level)

G:\Admin\B20259.g.dlr_PoB Monitoring\R.B20259.006.01.FPE seawall.docx

FPE Seawall Ecological Assessment 2014

40

Discussion

4

Discussion

4.1

Seawall Benthos Communities

4.1.1

Taxonomic Composition
The FPE seawall benthic communities, as surveyed in the present investigation, were represented
by a range of macro-algae species and sessile fauna taxa that are typical of shallow, subtidal, hard
substrate habitats in western Moreton Bay. Assemblages were comprised of a range of brown
(predominantly Sargassum spp., Dictyopteris australis, Lobophora and Padina), green (Bryopsis)
and red (commonly Asparagopsis and Hypnea) macroalgae species, as well as sponges, hard
corals, soft corals, sea anemones, echinoderms and ascidians.
The types of taxa recorded in the present study were consistent with that recorded at the same
sites by BMT WBM (2009). The only exceptions to this were:
 Bivalve molluscs, bryozoans and the green alga Caulerpa were not recorded in 2014 but were
recorded at four of the five sites in 2009
 Seagrass, the red alga Sarcomenia and several green algae taxa were not recorded in 2014 but
had a low cover at one or two sites in 2009
 Holothurians and stinging hydroids were recorded in 2014 but not 2009
 A range of taxa were recorded in 2014 but not 2009 due to greater taxonomic resolution in 2014
(e.g. several sponge taxa).
In most cases (except Caulerpa – see Section 4.1.2), the taxa recorded in only one of the survey
events were uncommon taxa i.e. percentage cover <5%. This could reflect sampling error (i.e. low
abundance increases likelihood of non-detection) or actual changes in uncommon taxa over time.
Numerically dominant taxa were consistent between survey episodes, as described in the following
sections.
Faviid hard corals were observed on the FPE seawall, as previously recorded by BMT WBM
(2009). Corals observed in 2014 were identified as Goniastrea aspera, a common representative
of the family Faviidae in Moreton Bay (Davie 2011). Although Favia speciosa is also common
within western Moreton Bay (EHMP 2007) and is known to grow on artificial rock walls elsewhere in
western Moreton Bay (Davie 2011), it was not recorded during the present study.
A range of other soft corals and other epifauna species typical of reef environments in western
Moreton Bay were recorded on the seawall. Most of these taxa were heterotrophic filter-feeders,
and, like faviid corals, are not entirely reliant on light (autotrophs) to meet their energy
requirements. The periodic low light levels associated with resuspended particles, together with
periodic freshwater inflows, is likely to prevent extensive development of reef building corals and
other autotrophic species on the seawall. By contrast, the high phytoplankton biomass within the
western Moreton Bay region would provide a plentiful food resource for heterotrophic particle
feeders.
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4.1.2

Patterns in Numerical Dominance
Overall, brown algae (predominantly Sargassum and Dictyopteris australis) numerically dominated
across all sites, forming a dense over-storey canopy that occupied up to 100% of the benthos on
some transects. As shown in Figure 4-1, this same pattern in numerical dominance was observed
at the FPE seawall by BMT WBM (2009), although overall average brown algae cover was lower in
2014 than 2009. By contrast, red algae, while sub-dominant to brown algae, were observed to
have overall higher cover in 2014 than 2009 (Figure 4-1).

Figure 4-1

Mean percentage cover of major benthic cover groups in 2009 (BMT WBM 2009)
and 2014 (present study)

There were few differences in reef-associated benthic assemblages among sites. This contrasts
with BMT WBM (2009) which reported statistically significant differences in assemblages among
sites, with Site 5 in particular being most distinctive. In 2009, Site 5 was numerically dominated by
the green alga Caulerpa taxifolia, whereas brown algae cover was sub-dominant (BMT WBM
2009). A wider diversity of macroalgae species and benthic fauna was found at Site 5 compared to
other sites, possibly in relation to the lower Sargassum over-storey canopy. In 2014, Caulerpa
taxifolia was not recorded at any site on the FPE seawall, and brown algae cover and total
taxonomic richness were within the range recorded at the other sites.
These results show that Caulerpa taxifolia cover can show marked variation over time at the FPE
seawall. Similar large temporal changes in Caulerpa taxifolia cover was recorded in soft sediments
adjacent to the FPE seawall (BMT WBM 2006), and is known elsewhere to form ‘boom and bust’
cycles (Chisholm and Moulin 2003). Such rapid changes in abundance can affect the abundance
of other benthic species through competition (during booms), and creation of new habitat (during
busts).
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Overall, patterns in numerical dominance of FPE seawall assemblages were broadly consistent
with those on natural substrates in western Moreton Bay. Relict coral reef communities in western
Moreton Bay have a high percentage of macroalgae (approximately 50%) and bare substrate
(approximately 30-40%) (Harrison et al. 1991; 1995; EHMP 2006), similar to that recorded on the
FPE seawall.
In these reefs, hard coral cover was consistently low (<10%, but typically >5%), and was usually
specifically dominated by Favia sp., a species that is known to be a relatively stress tolerant
massive coral (EHMP 2006). EHMP (2007) data indicates that while hard coral cover on natural
relict coral reefs was typically <10%, it is rarely <5%. In the present study, hard coral cover was
<0.5% at sites where it was recorded. In time, hard coral cover may increase as colonies grow
larger and more corals recruit onto the wall.
Brown algae cover was consistently greater in water depths of <2m. Low light levels in deeper
waters may be the key factor limiting brown algae cover in the deeper waters, as is often the case
on natural reef systems in Moreton Bay (EHMP 2006; see below). In terms of depth related
changes in community structure, terrigenous and relict Holocene reefs in western Moreton Bay
typically display the following broad community structure patterns:
 Brown algae such as Sargassum tends to form an over-storey canopy from the lower intertidal
zone down to water depths of ~3 m below LAT (Lovell 1989); and
 Below these depths bare substrate tends to be the most conspicuous feature, with a sparse
cover of hard and soft corals, colonial ascidians, sponges and small bryozoans present in
places. Living corals form a thin veneer over predominantly unconsolidated Holocene carbonate
deposits that are interspersed with patches of soft sediment and seagrass. The seaward edge
of hard corals is delineated by the edge of hard substrate (Harrison et al. 1991), which typically
occurs in water depths <3 m (Lovell 1989). The upper limit of corals typically occurs in the
upper subtidal zone, but may occasionally extend into the lower intertidal zone (Johnson and
Neil 1998a;b).
Overall, the results of the present study demonstrate that the FPE seawall continues to support an
abundant macroalgae cover, similar to patterns in shallow natural reef systems elsewhere in
western Moreton Bay. Inter-annual variations occur in numerically dominant macroalgae cover,
possibly reflecting changes in water quality conditions and biological interactions. It is also
possible that seasonal changes in macroalgae assemblages also occur, although this has not been
examined to date.

4.2

Fish Assemblages

4.2.1

Fisheries Habitat Values
The impact assessment study carried out for the FPE seawall (WBM 2001) predicted that this area
would represent a locally important fisheries habitat. It was predicted that the FPE seawall would
provide shelter and an aggregation device for fish and shellfish of fisheries significance.
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Consistent with these predictions, the present study demonstrated that the FPE seawall is used by
species of direct commercial importance. Large schools of adult bream (Acanthopagrus australis)
were recorded along with other commercial and recreational species (Table 3-3).
In addition to pelagic fish, the FPE seawall provides shelter for a range of reef-associated fish and
shellfish species. For example, painted crayfish (Panulirus ornatus) were recorded on transects
during both 2009 and 2014 surveys, and small fish (mostly yellowfin bream) were occasionally
observed to seek shelter in the crevices of the rock wall.
The position of the FPE seawall in close proximity to important fisheries habitats potentially
increases its potential value as a fisheries habitat (Clynick and Chapman 2002). In this regard,
extensive areas of subtidal ‘unvegetated’ seabed occur directly adjacent to mangroves, Zostera
and Halophila dominated seagrass assemblages (BMT WBM 2013) and mud flats. Mud and Saint
Helena Islands, to the east contain large areas of reef habitat. These habitats are semi-contiguous
with the broad tidal shoal system that extends throughout Waterloo Bay and western Moreton Bay.
Furthermore, habitats in this area are directly tidally linked to habitats in the broader Moreton Bay.
The presence of extensive seagrass beds and mangroves in close proximity to the FPE rock wall is
likely to have a strong influence on fish habitat values and functions. Seagrass and mangroves
represent an important (and in some case obligatory) habitat resource for many nektobenthic
crustaceans and some fish of commercial significance (Bell and Pollard 1989, Connolly et al. 1999,
Edgar and Kirkman 1989; Haywood et al. 1995). Furthermore, there is an emerging view that fish
and nektobenthic crustacean community structure in mangroves and unvegetated habitats is
influenced by their proximity to seagrass beds (Jelbart 2004, Olds 2002). It is, therefore, possible
that the spatial configuration of these habitats has a strong influence on fisheries values.

4.2.2

BRUVs Methodology
The present study represents one of the first attempts in the use of a baited remote underwater
video (BRUV) system to quantify the relative abundance of fish in Moreton Bay.
advantages of this method are that it:

The key

 Provides quantitative, standardised relative abundance data;
 Can be used at depths beyond the safe limits of research diving;
 Is non-destructive so it can be used where extractive sampling is prohibited;
 Is non-intrusive so can capture large, mobile animals, such as sharks and rays, which would
avoid scuba divers;
 Provides a permanent visual record;
 Is relatively inexpensive and easy to deploy; and
 Removes observer bias.
There are several inherent limitations to using this method, particularly in the context of quantifying
fish biomass and fish length. However, these are not critical factors in the context of assessing the
biodiversity values of reefs (or seawalls), and therefore, BRUVs are particularly well suited in terms
of addressing the objectives of the present study.
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It should be noted that the composition, abundance and richness of fish assemblages will vary
greatly over a range of time-scales in response to tidal stage, weather conditions, seasonality etc.
The present study was a snap-shot in time, and results should therefore be considered indicative
only. Additional survey sites would also need to be sampled to assess the relative values of the
FPE seawall compared to ‘natural’ habitats in the western Moreton Bay area.

4.3

Soft Sediment Habitats
Surface seabed habitats surrounding the FPE seawall are largely comprised of various
unconsolidated soft sediment classes. These were primarily distributed as two broad classes 1) silt
to fine, and 2) medium to coarse sand. Acoustic surveys revealed that a third class, rock, was also
present but was typically encountered when the acoustic surveys crossed the seawall, and a fourth
class was very infrequently encountered and difficult to validate due to its scarcity. Small, isolated
patches of rocky substrate also appeared to be located where acoustic lines crossed dredged
sections of the Brisbane River, and within the deeper area north of the FPE seawall represented a
depositional silty, mud habitat (class 1a).
Class 1a may have been originally clustered with seawall rock (class 1) because of the return
signal may have been broken up by bioturbated mud in a similar fashion to parts of the seawall.
Within the PCA ordination, acoustic returns from the northern depression tended to cluster less
than -0.5 on the Q2 (horizontal) axis (more to the left of the plot in Figure 3-13). Higher Q2 values
(far right of plot) tend to be associated with harder substrates.
The dominant sediment type of the majority of sediments in the vicinity of the seawall (within the
extent of the current study area) is medium to coarse sand. Areas dominated by finer sediments
(i.e. silt to fine sand) also occur along the mid south-eastern wall, at the eastern extent of the study
area (offshore from the wall), as well as along the north-eastern wall. Just as PSD investigations
found that there was more coarse sand within sediment fractions, the 2014 acoustic dataset
contained a much larger proportion of class 2 sediments (96%, Table 3-4) in 2009 (90%).
The present survey and the 2009 survey both identified an isolated patch of finer sediments located
adjacent to the south-eastern section of the FPE seawall, as shown in Figure 3-11. In the absence
of pre-FPE seawall sediment data form these areas, it is uncertain whether these fine sediments
have always be present in this area. Data from the surrounding areas suggests that these areas
were predominantly comprised of sands (WBM 1992), suggesting that there may have been a
change in sediment types in these areas.
The presence of fine sediments in this area could potentially be the result of: (i) changes in local
hydrodynamics due to seawall operation; and (ii) an increase in fine sediments derived from waters
flowing from the reclamation area. Hydrodynamic modelling undertaken as part of the FPE
Expansion IAS (WBM 2000a, WBM 2000b) predicted that the seawall would result in slight
increases in current velocities within this area during all modelled tidal and wind induced
conditions. Under such conditions, it would be expected that there would be either no change or a
decrease in proportion of fine sediments in this area. This is inconsistent with the hypothesis that
the fine sediments in this area are a result of changes in hydrodynamic conditions due to seawall
operation. It is therefore more likely that the fine sediment is derived from the water flowing from
the reclamation area.
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Modelled changes in hydrodynamics do potentially explain the more recent changes in PSD and
acoustically derived sediment classes, whereby finer sediment classes were less prevalent overall
than coarser sediments. It should also be noted that increases in shell grit/ gravel fractions may
also have been the result of biological changes occurring between 2009 and 2014 (more shell
production), but these changes may have also been the result of stronger hydrodynamic forces
occurring as a result of the 2010-11 and 2013 flood events.
The rocky seabed encountered during the seabed assessment (i.e. usually seawall) typically
supported diverse flora and fauna communities.

The patterns and ecological values of these

communities have already been discussed in Section 4.1. The soft sediment seabeds are largely
bare substrate, occasionally containing organic debris and/or surface periphyton layer. However,
patches of sparse seagrass (Zostera muelleri, Halodule uninervis) and macroalgae were
occasionally observed over sandy substrates.
Both bare and vegetated soft sediments provide habitat for marine invertebrate communities, such
as macroinvertebrates (e.g. worms, molluscs etc.). These soft sediment habitats and their
associated communities provide ecological functions that are important to the maintenance of local
ecosystem processes, including nutrient cycling processes, primary production, provision of food
resources, and a linkage between littoral wetland areas (i.e. mangroves, saltmarsh), seagrass beds
and deeper nearshore soft sediment habitats. Soft sediment macroinvertebrate communities also
represent a significant food resource for larger animals, including fish and crustaceans of fisheries
significance that occur in the vicinity of the seawall and wider area (e.g. bream, whiting, flathead,
sand crabs).

4.3.1

Sediment Composition
A previous study investigated the hydrodynamics and sedimentary characteristics of the seabed in
areas at and adjacent to the reclaimed area, immediately prior to the construction of the
reclamation ‘Superbund’ (WBM 1992). WBM (1992) found that one year after construction of the
bunded area, some variations in sediment composition were observed, but no substantial changes
were observed over the study area (WBM 1993). Furthermore, a review of the potential impacts
associated with the Superbund construction conducted in 1998 indicated minor or no changes in
the quantity of silty material in most of the investigated sites (WBM 1998). While some increases in
fine sand and silt material were noted directly adjacent to the Superbund (WBM 1998), the seawall
study in 2009 found decreases in fine sand and silt content in two stations compared to 1998.
The results of the present study suggest that while sediment composition within proximity to the
FPE seawall appears to have changed substantially from that described in the 1992, these
changes have not shown much geographic consistency until now. Interestingly, the changes in
PSD have also not been temporally consistent either; that is, sediments have not been getting
consistently finer or coarser through time.
It should be noted that the longer-term PSD aspect of this study has only considered three sites,
and therefore, results should be interpreted with caution. While there is evidence of a recent
increase in particle size, it is uncertain what changes have occurred within the last 6 years and
whether changes in sediment types have occurred outside the study area in the broader Fisherman
Islands area. Further, it is difficult to ascertain the extent to which the wider region changed, and
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the potential causes of these changes, such as hydrodynamic changes due to the FPE seawall and
relatively recent extreme rainfall events.

4.4

Sediment Quality
Although trace metals and a few polycyclic aromatic hydrocarbons (PAH’s) were detected in the
samples, concentrations were well below the interim sediment quality guideline levels
(ANZECC/ARMCANZ 2000) and the NAGD (DEWHA 2009) trigger value. Furthermore, pesticides,
BTEX, total petroleum hydrocarbons, PCB’s and organotins do not presently appear to represent
contaminants of potential concern in the study area, as concentrations of these substances were
below the practical quantitation limits in most samples. This is consistent with the findings of
previous studies which indicate that sediments in Moreton Bay are generally characterised by
relatively low trace metal concentrations (Cox and Preda 2005).
The results of both the 2009 (BMT WBM 2009) and 2014 surveys demonstrated that the highest
concentrations of contaminants occurred at site B4, which is also characterised by the highest
proportion of fine sediments of all sites. This is consistent with previous findings that concentrations
of trace metals are usually positively correlated to silt content (e.g. de Groot et al. 1982, Preda and
Cox 2002). Similarly, PAH’s tend to adsorb to particulate material and are deposited in the
sediments (Woodhead et al. 1999) with higher PAH concentrations associated with smaller grain
size (Guinan et al. 2001). The concentrations of contaminants at this site were however below
relevant guideline levels, indicating a low ecotoxilogical risk.
In summary, the results of this study and previous investigations indicate that the construction of
the seawall does not appear to have had adverse effects with respect to sediment contaminant
concentrations. The concentrations of potential contaminants in sediments surrounding the FPE
seawall were not at levels where they would represent a hazard to the marine environment.
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5

Conclusions
The present study demonstrated that:
 Consistent with the results of the 2009 survey, the FPE seawall continues to support an
abundant macroalgae assemblage numerically dominated by two brown algae species:
Sargassum and Dictyopteris australis.
 Also consistent with the 2009 survey, benthic fauna cover was low across the study area. This
is likely due to: (i) competition with macroalgae and (ii) where Sargassum formed a dense overstorey, benthic fauna in the under-storey were not observable using video-based assessment
methods.
 Patterns in benthic community structure on the FPE seawall were similar to that observed on
natural reef systems in western Moreton Bay. The main exception to this was that hard coral
cover on the FPE seawall was generally lower (<0.5%) than observed on similar shallow water
reefs (typically 5-10%).
 A baited remote underwater video (BRUV) system was trialled in the present study. The
methodology was successful in quantifying the relative abundance of large (>5 cm) fish within
the water column directly above the FPE seawall.
 The FPE seawall provides a locally important fisheries habitat. The crevices and high
macroalgae cover provide shelter for small reef dwelling species, and large schools of fish of
direct fisheries significance (particularly bream) aggregate around the rock wall.
 The substrates adjacent to the FPE seawall were comprised of sand, with small areas of fine
sediment detected in places.
 No gross changes in sediment types were recorded over time in areas immediately adjacent to
FPE seawall, except perhaps a small area of silts located immediately adjacent to the southeast section of the wall.
 Although trace metals and a few polycyclic aromatic hydrocarbons (PAH’s) were detected in the
samples, concentrations were well below the interim sediment quality guideline levels
(ANZECC/ARMCANZ 2000) and the NAGD (DEWHA 2009) screening level values.
Furthermore, pesticides, BTEX, total petroleum hydrocarbons, PCB’s and organotins do not
presently represent potential contaminants of concern in the study area, as concentrations of
these substances were below the practical quantitation limits in most samples.
 The low concentrations of potential contaminants in the sediments surrounding the FPE seawall
suggest that these sediments do not pose a risk for the marine environment.
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