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Executive Summary

“SeaMap Tasmania- Mapping the Gaps” has been a NRNh co funded project to
facilitate the mapping of significant gaps in theaSlap Tasmania database of marine
habitats in the inshore coastal waters of Tasmamizese gaps included most of the
coastline within the NRM North region (from Swalialsd to Low Head) and specific
priority areas in other NRM jurisdictions includirtbe Tamar Estuary, Macquarie
Harbour, and the RAMSAR listed wetlands of Orielt@agoon, Moulting Lagoon and
the Ringarooma lower floodplain. The area captunethis mapping research report
adds a further 86,700 ha to the SeaMap Tasmanignenaiabitat database and
completes the mapping of the coastal marine seetitimn the NRM North region
from the coastline to a 1.5 km limit.

The outputs of this project have included the pobida of 1:25,000 marine habitats
maps published in both hardcopy form and on therhat, and a DVD with Image
Mapper software for viewing video transects that lnked to habitat maps with
representative footage, images and statistics @bdical communities. All maps
have been provided to NRM North according the steshided data protocol in GIS
format so that NRM have the capacity to contribtderesource assessment and
investment decisions within their jurisdiction.
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1. Introduction

The current SeaMap Tasmanian database of the heae $abitats of the Tasmanian marine
environment (0-40 m) to 2007 had significant gaplsese gaps included most of the coastline
within the NRM North region and specific priorityeas in other NRM jurisdictions including the
Tamar Estuary, Macquarie Harbour, and the RAMSAfetl wetlands of Orielton Lagoon,
Moulting Lagoon and the Ringarooma lower floodplain

The main objectives of this research report were to

Generate detailed marine habitat maps at 1:2508@ ¢ the shallow coastal water to within
1.5 kms of the coastline (or 40m depth, which evas arrived at first) of the areas 1) Swan
Island to the Tamar River (including the Ringaroolower floodplain), 2) Bicheno to St

Helens, 3) Moulting Lagoon, 4) the Tamar River, Macquarie Harbour and 6) Orielton

Lagoon.

Compile a spatial database for all the seagrassaambent habitat types and publish the
metadata on the Land Information System Tasmani8T{Land the maps on the SeaMap
Tasmania website.

To provide crucial information to the relevant cois to assist in land use decision making
within the relevant catchments.

To communicate the findings to stakeholders anattmemunity

To provide a comprehensive assessment of baselteateof each estuarine and marine habitat
type and;

Establish the presence/absence of key invasivenmagecies.
The outputs of this project include:

The production of 1:25,000 marine habitats mapghéidentified area available to the public
published in both hardcopy form and on the Internet

The production of a report detailing the biologieald physical structure within the mapped
areas of key habitat types (as defined by SeaMamdaia)

The generation of a DVD with Image Mapper softwéoe viewing video transects that are
linked to habitat maps with representative footageages and statistics of biological
communities (Appendix 1 and 2).

Provision of all maps in a GIS format conforminghte NRM North Data Protocol

Production of comprehensive datasets to build alidayers that will contribute to resource
assessment and assist the NRM regions with investdeeisions.

These data are required by managers, industry maccammunity to contribute to sustainable
natural resource management in the nearshore shai@rine waters of the NRM regional areas

Final Report to NRM North Page 1
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that these ‘gaps’ were present.

Previous studies in the region have either focusse@ssessing specific areas for marine farm
development (eg. Mitchell, 2003), potential MariPmtected Area (MPA) locations (Barrett and
Wilcox, 2001; Barrett and Edgar, 1993), the disttibn of selected seagrass beds (Rees, 1993), or
have been completed at a very coarse scale (Edytade 2000). This mapping project builds
upon the data collected under the SeaMap Tasmanjecpand significantly increases the breadth
of knowledge regarding subtidal habitats in Tasmwamioastal waters.

Habitat has previously been defined as “plant anamal communities as the characterising
elements of the biotic environment, together wiklioic factors operating at a particular scale”
(SGMHM Report, 2000). As this definition indicatesombinations of biological and physical
parameters of the habitat are normally requireeqaain where a particular species or community
is found. However, physical characteristics caerofoe reliably used to separate representative
areas at the higher levels of the hierarchy ofsti@ation (Day and Roff, 2000), assuming that the
important physical characters are known (e.g., wenergy, currents, nutrient load, substrate type,
turbidity, water temperature).

The area captured in this mapping research remmtributes another 86, 700ha to the SeaMap
Tasmania marine habitat database since 2007 wlucipletes the near shore marine area from
Whale Head in the states south east to Robbinagags the northeast to 98% completed.

2. Methods

Information on the distribution of benthic habitaighis report was colleted through a combination
of aerial photography (from aerial photography are$), acoustic surveys, underwater video and
visual observations. The first step in the mappprgcess was the examination of aerial
photographs from DPIW’s aerial photography libraryThese often gave good resolution of
boundaries between seagrass, reef and unveget@bédtd out to approximately 10 m depth, but
did not include information on depth and habitaticture. Extensive ground-truthing from the
FRV Nubeena |l provided substantial additional habitat informati@and physical data on depth,
relief and substrate type that was not availabtenfithe photographs. The 1.5 km limit was
considered as the offshore boundary for this mappioject. SeaMap Tasmania protocol usually
dictates that the mapping is completed to the 4fntour but for the majority of this region the 40
m contour was too far from shore to survey in alsnessel. Field ground-truthing and survey
work involved a series of transects perpendicudathe coast at distances no greater than 200 m
apart in areas of coastal reef. Over broad aréaofo sediments, transects were conducted at
greater intervals but with sufficient coverage toide a reliable estimate of the areas bathymetry.
The final maps were produced using the combinelggnotographs and field data to determine
the most likely position of habitat boundaries. datermine the correlation of physical data to the
biotic component of habitat type, regular videmsects were conducted perpendicular to the coast,
and biotic elements and physical variables recarded

2.1. Aerial Photography

2.1.1 Selection of Aerial Photographs

The aerial photography archives of ILS (Informatiband Services) DPIW, were searched to

Final report to NRM North Page 2
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identify photographs that covered the selected betawveen West Head and Swan Island, George
Town and Launceston, and St Helens and Bichendty Beven colour aerial photographs at
1:24,000 and 1:42, 000 were selected based onna waler surface, suitable sun glint, water
clarity, and camera angle for determining sub-s@rfeeatures through the water column. Images
taken between 2000 and 2006 were selected to mawid most recent coverage, with good
resolution and water penetration. Appendix 3 likts aerial photographs selected for this research
and their coverage.

2.1.2  Scanning of Aerial Photographs

The selected archival aerial photographs were cagtwith an A4 flat bed colour scanner at 600
DPI (dots per inch). The scanned images were ¢t@se?4 bit colour TIFF images and viewed in
the field as MrSID wavelet compressed images.

2.1.3  Registering and Rectification of Aerial Photographs

Each image was georectified using ArcGIS 9.2 (Eonmental Systems Research Institute (ESRI))
to the LIST (Land Information Services Tasmania8:K coastline coverage in GDA94 Zone 55.

To rectify, a minimum of 4-ground control points meselected for each image. The RMS (root
mean square) error is an indicator of the positbreach pixel relative to its location in the real

world. The average RMS error calculated for thages was ~ 0.00015 degrees.

2.1.4  Capturing data from Aerial Photographs

The aerial photographs were displayedinGIS9.2. True colour images generally store data using
twenty-four bits per pixel. Each pixel is compos#dhree eight-bit bands representing the red,
green and blue colour components. Images aredsaweaster data, where each cell in the image
has a row and column number. The images wereayisglwith the coastline information overlayed
over the top of the image.

In order to clearly identify certain features swashreef, sand and seagrass, the colour intengity an
contrast of the image was altered via “stretchiegth band. For multi-band images, a compositing
process allows the creation of a true colour imagedentifying the three bands used to represent
the red, green and blue colour components. These tolour components can be altered using a
linear or logarithmic scale to reduce or incre&seintensity of that band.

The quality of the imagery accessed for this ptojgas consistently high and consequently the
aerial photographs were used as a primary sourcenfofmation to aid in determining the
boundaries of the habitat type. Please note, hemdhat due to the ambiguities inherent in
interpretation of through-water imagery in the ghalsubtidal environment, careful checking in the
field was required to confirm the habitat types.

2.2 Field Data Collection

Habitat boundaries and attributes from the coastiin1.5 km from the coast were determined using
an echo sounder and video surveys. The detailseofield surveys are covered in the following
sections.

Final Report to NRM North Page 3
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221 Acoustic Data Collection

The benthic substrate was acoustically sampledgusisimrad ES60 acoustic echo sounder. A
series of transects were conducted perpendiculathéo coastline. Transects were spaced
approximately 200 m apart, and ran from shore baseline established 1.5 km from shore. The
echo sounder was set to ping every 0.5 secondsanulse length of 0.256 ms and a power setting
of 100 W. The output from the echo sounder alorith wositional information from an
OmniLite132 differential GPS unit was logged usitige Simrad ES60 software (v.1.5.2.76
Kongsberg, Simrad).

The logged sounder output was imported into EchaVB30 (SonarData) for classification.
Different benthic substrates were determined basechanges in the thickness and intensity of the
echo sounder output. Harder substrates, whichatefhore acoustic energy, appear with a stronger
second echo, while rougher substrates, which scaitee of the acoustic energy, appear with a
longer tail on the first echo. Seagrass could hésdistinguished based on the presence of acoustic
reflectance above the sounder detected bottom.selheoustically different echo returns were
related back to substrate type based on grountditridrmation collected by underwater video. The
echo sounder output was visually classified as wdfble, sand, or seagrass.

Field data was sampled at fixed time intervals d@dbeto a “zigzag” pattern of transects
perpendicular to the coast. These transects weratr 200 m intervals along the coast, or more
frequently where habitats changed rapidly or hadhyadistributions.ArcPad 6.0 was employed in
the field to display previous transects and helpntaa a regular field-sampling regime. Habitat
was broadly categorised into three main groupind$iese consisted of consolidated substrates,
unconsolidated substrates and seagrass. Eachesd ttroad categories was broken down into
numerous sub-categories based on structure foobdated habitats, dominant sediment type for
unconsolidated substrates and blade density fgrasses (see Table 1 for detailed descriptions).

The only elements of the biotic community that colbé readily distinguished on the sounder were
dense beds of the macroalgdéacrocystis angustifolia and seagrass, mostiMeterozostera
tasmanica. The remaining biotic components required videapd for identification.

In the shallow lagoons (Orielton Lagoon and Mougtibagoon), the vessel based mapping was
supplemented using a kayak. The kayak was fitteth wi GPS device, a sediment corer and a
bathyscope. The kayak was paddled across the shéalial flats that were inaccessible to the
powered vessel. At regular intervals the substnae recorded along with a GPS mark. Distinct
boundaries between habitats were also noted whese.

Figure 1 to Figure 6 demonstrate the acoustic Sagpiansect surveys for each of the regions.
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2.2.2  Bathymetric Layers

Bathymetric data was recorded by the ES60 echodswunLogged data files were imported into
EchoView 3.30 where the sounder detected bottomchasked for anomalies, corrected for the
transducer depth and exported as a comma deliteix¢dile containing depth and position.

2.2.3 Video Data Collection

A submersible digital video camera, (SciElex, TASistralia) was deployed at selected locations
throughout the study region (Figure 7 to Figure. 1Zhese samples were used to verify the aerial
photography and echo sounder substrate classiircatid obtain more detailed information on algal
distribution. Positional information was recordied each video drop as a series of DGPS co-
ordinates and also as a direct overlay of the DG&But (position, date and time) onto the video.
The video was analysed for dominant flora and fdonaach habitat type.

The total percentage covers of all algal and ssagspecies was recorded over five second blocks
of video. Dominant species were identified to tbeest taxonomic level possible. Percentage
cover was recorded in accordance with a 0-4 nuret@ing system where 0 = no algae, 1 =0 - 25
% cover, 2 = 25 — 50 % cover, 3 = 50 —75 % covetr, Zb — 100 % cover. The dominant algal
communities for each habitat type were examinedefmh of the reporting sections in 5 m depth
bins based on this video data. A minimum of 3Qicapes from each combination of habitat type,
depth bin and reporting section were completedHeranalysis, where this criteria was not met the
algal data were not analysed for that class.
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Figure 8. Video transects sampled from the Tamar Rier to Swan Island.
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. Video Transects

Figure 9. Video transects sampled for the Tamar Rier.
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' *  Video Transects

Figure 10. Video transects sampled for Orielton Lagon.

Final Report to NRM North Page 15



SeaMap Tasmania- Mapping the Gaps

¢ Video Transects

Figure 11. Video transects sampled for Moulting Lagon.
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¢  Video Transects

Figure 12. Video transects sampled for Macquarie Héour.
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The trends in algal cover were also examined fraist €0 west across the entire region. These
trends were most apparent in the 0 — 5 and 5 — Hepth bins. For this analysis the algae were
divided into broad groupings. The classificatidn‘tballus brown algae’, referred to in the bar
graphs of this analysis, is used to describe ldmgevn algae with fleshy thalli, as opposed to
filamentous brown algae, which have filamentoudlithaAlong the north east coast of Tasmania
this group comprises a broad grouping of specigsidng the following main specié¢zhyllospora
comosa, Ecklonia radiata, Acrocarpia paniculata, Carpoglussum confluens, Cystophora spp.,
Sargassum spp., Caulocystis sp., andSeirococcus axillaris. Ecklonia radiata has been presented
separately from this group to show the specifindeein this species.

There are limitations to using video to survey béganmunities including water clarity and weather
conditions. The ability to identify many algaesigecies level is not possible given the resolubion
the video. Often algae can only be identified émws level (i.e. Cystophora sp.) or functional
groupings (i.e. turfing algae). Video can onlydeployed in water depth where the vessel could
survey, thus depths less than ~1 m were not suthvieysheltered areas, and often as deep as 3 -4
m in more exposed areas. This coupled with thgeléidal range (> 2 m) along this coast resulted
in many of the intertidal and immediate subtidajag not being consistently sampled across the
study region.

2.2.4  Algal ID validation

Many of the turfing algal species could not be tded from the video transects due to the speed
and resolution of the video sampling. An algaldg)e was used to take samples at locations
corresponding to the video drops where large ansoahturf were observed. The algal dredge,

made from a plate of aluminium with tapering sltscapture the algae, was towed along the reef
for several minutes to collect algae. The algatda was labelled and stored for identification in

the laboratory using a microscope. The major gsewkere identified to the lowest taxonomic level

based on Fuhremt. al. (1981), Edgar (1997), and Huisman (2000).

2.2.5  Sediment Sampling

Sediment samples were taken at regular intervalsotdirm the sounder classification of the
unconsolidated substrate using a Van Veen gralepfesentative sample of the surface sediment
was taken for particle size analysis. This sana@e processed using a wet sieving method and the
resulting particle size data classified using thentorth scale. The locations of the sediment
sampling sites are shown in Figure 13 to Figure N@.sediment samples were obtained in the
Bicheno to St Helens mapping region due to unslg@takeather conditions during the sampling
period. The sediment sample numbers on the mapsespand to the particle size graphs within
each reporting section.
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Figure 13. Sediment sample sites for Swan Island tbe Tamar River mapping region.
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Figure 14. Sediment sample sites for the Tamar Rivenapping region.
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’ ¢ Sediment samples

Figure 15. Sediment sample sites for Orielton Lag@omapping region.
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Figure 16. Sediment sample sites for Moulting Lagoomapping region.
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Figure 17. Sediment sample sites for Macquarie Hadur mapping region.
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2.3  Analysis

2.3.1 Cartography

The classified data files from Echo View 3.30 werported into ArcGIS 9.2 as point data and
were used to generate shapefiles of the differahitét types by on-screen digitising. At the
1:2,000 scale, the points were carefully connetbetbrm polygons of similar habitat type. The
outer (deeper) boundary of the polygon was genei@dédintified in the field and with these points
overlaid on aerial photographs, a habitat bounday identified and a polygon drafted. The aerial
photographs were primarily used to help in detemgirthe boundaries between sand and reef that
were initially attributed from the field data. Theaderwater video documentation was used to help
verify the habitat type and the interface betwedfer@nt substrates. In some instances, reef
covered by sand and not seen in the aerial phote pieked up by the echo sounder. Likewise, low
plant biomass areas observed from photographsréflatted as predominantly sand on the echo
sounder have been recorded as sand, unless thebpdamass was found from video drops to be
seagrass beds.

The classification table followed for the mappinfghabitats on this section of coast is shown in
Table 1.

Table 1. Map Legend and definitions of substrate yes and habitat categories used in this study.
Consolidated Substrates

- Reef

The term reef is applied to any consolidated sabstit typically consists of rocky
outcroppings and may be of any profile or rugosity.

FE cobble

This definition referred to a hard bottom type dstiisg of small rocks generally less
than 30 cm in diameter.

Unconsolidated Substrates

Sand

Sand was the most commonly encountered unconsedidatbstrate. It represents the
coarser end of a scale of sediments.

Silt
Silt substrate is common in deeper sheltered baylseowithin the estuarine regions.
This habitat category represented the finest uralmiaded substrate. Silt was
characterised in the echogram by a lack of a seeohd and often little scatter in the
trace tail.

Vegetated unconsolidated substrate

Aquatic Macrophytes

The aquatic macrophyte category covered subtidgéte¢ed in areas that included
multiple species, and were unable to be separassddoon acoustic data. These
species included but were not limited to the sessgsHeterozostera tasmanica
Ruppia sp, and the hornwort.
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- Seagrass

The seagrass category referred to the areas ot daegrass, where the substrate,
usually sand, was completely covered by seagrasshenpatch size was greater than
20 m wide. Three species of seagrass commonlyri@ztisub-tidally within this
regions surveyed. These beiHgterozostera tasmanica, Amphibolis antarctica and
Posidonia australis.

Ruppia

Ruppia sp. is a seagrass that form extensive beds irkisragvater. This species |s
confined to estuaries and coastal lagoons, andbbaa separated from the other
seagrass species based on it forming large sipgleies beds that are rarely mixed
with the other species, which generally occur imenoarine water.

- Ricegrass

RicegrassSpartina anglica, is an introduced species found in several esisi@tiound
Tasmania, most notable the Tamar estuary. Thisegppexzcommon on intertidal mud
flats.

The field data were assessed for errors beforography commenced. The resulting habitat
polygons are the basis of the habitat maps forntiveg main body of this report, which were
summarised to establish the extent of each hatiéas for each reporting section.

2.3.2  Tidal correction of bathymetric data

Depth measurements from the Simrad ES60 wereytidattected. These depths were corrected for
tidal variation based on the predicted tide heigtitem the National Tidal Facility
(http://www.bom.gov.au/oceanography/tides/). Thaaltcycle can be described by a harmonic
equation:

D; = D[hu+(ho-ho)*(cos(e((t-t 1)/ (to-to)+1))+1)/2]

Where D is corrected depth and D is measured depthcbrrespond to the heights of the high and
low tides, t , are the times of the high and low tides with tnigeihe current time. This formula
calculates the height of the tidal cycle for a gitiene and a given location and then applies thia a
correction to the measured field data. All dep#msures were corrected to Mean Sea Level based
on the available standard port measurements.

2.3.3 Contouring

A depth surface was generated from the field-ctéldaata through the interpolation of depth (
values. Interpolation is the procedure of predictihe values of attributes at unsampled sites from
measurements made at point locations within theesam®a or region. This transformation is based
on the Triangular Irregular Network (TIN) data mbde&ontours in ArcGIS 9.2 were created by
interpolating the point data into a TIN. To minimisrroneous data points and to create smoother,
more natural contours the TIN data was convertemlanlOm raster grid, then a 5 cell circular focal
filter was applied to the raster. The contours waeated from this raster. The contour coverage
provides another source of information from whible habitat polygons can be verified against,
especially for seagrass, which has a maximum grdimtitation. The contour intervals were
generated every 5 m.
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2.3.4 Reef Profile

Reef profile was calculated from the raw acoustitactollected from eh ES60 Echo sounder. Reef
profile was calculated as the rise/fall of reefgmiover a moving 10 linear metre window (see
figure below). Reef profile was only calculated &moustic transects that were perpendicular to the
shoreline (i.e. onshore/offshore transects). Lowofiler reef was defined as a rise/fall of less thhan
m, medium profile reef was defined as a rise/fall - 4 m, and high profile reef was defined as a
rise/fall of greater than 4 m across the 10 m windo

0 2 4 6 8 10 12 14 16
9 I 1 I I I I I I
10 A 10m
11 1
12 A
E 131 10m 6.6 m
= . -
% y (High Profile)
g i
3.4m
15 - (Medium
Profile)
N _/\
17 - —
18 -

Figure showing two moving 10 metre windows (red andlue) used for calculating the reef profile acrosthe
sounder detected bottom (black line)

2.3.5 Error analysis

An error analysis has been completed for eacheofeporting regions within this report. The error
analysis is a validation of the acoustically defirdasses using the video transects. The overall
accuracy results are defined as the closenessaoness of the measurement to the true or actual
value being measured (usually represented as argiéed. Error matrices were generated in Excel
to calculate the overall interpolated map accuracy the accuracy of each class within each
reporting section. The video points were overlaithwhe habitat polygon layer to compare the
ground acoustically sampled data with the intefgaldabitat map. By overlaying the interpolated
habitat layers derived from the acoustic transegts the video classified points, the number of
video sample points assigned to the mapped classedd be calculated using a vector based point-
in-polygon overlay analysis in ArcGIS 9.2 (ESRI).h#{ is termed ‘producers’ accuracy results
from dividing the number of correctly classifiedipts in each category on the major diagonal of the
error matrix, by the number of training set poinsgd in that category. ‘Users’ accuracy results are
calculated by dividing the total number of corrgatlassified points in each category by the total
number of points that were classified in that catggOnce the data are summarised into an error
matrix, their interpretation relies on statisti@lalysis. The Kappa statistic result quantifies the
degree of agreement regarding a particular varigildnabitat) corrected for agreement by chance
alone (Lillesand and Kiefer, 1994). The Kappa statitakes the form:
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i 6 — 62
1—06>
where,
i1 Tdi
j—1 *di
=
and,
r * e
2 I T
g = -
N
where

) = proportion of samples which agree
Ha = proportion of cells for expected chance agreement

r = number of rows and columns in the error matrix

N = total number of observations in error matrix

r4; = major diagonal element for class

r,.; = total number of ohservations in row r for class
T = total number of observations in columnn e for class &
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3. Results

For the purposes of analysis each of the regioai be discussed independently with each area
further subdivided into separate zones as indicayeal figure at the beginning of each section. The
extent of each habitat type is presented for e&these areas along with the statistics of thelalga
and seagrass analysis.

3.1. Bicheno to St Helens

The Bicheno to St Helens survey zone extends frokkefens Point south to Bicheno. This region
is within the NRM North jurisdiction and the hahitaapping of this area completes the SeaMap
Tasmania database for the entire eassst. Figure 18 indicates the four (A-D) analys@ons that
have been subset for the coastline from St Heleimg B Bicheno. The maps generated in this
region cover a total of 13,935.91 ha (or 139.36)koh seabed from the coastline 1 m to 65 m depth
in the region around St Helens Island (Figure T8¢ survey area is has been clipped to 1.5kms
from the coastline. Figure 20-34 show the habitapsmat 1:25,000 of the region depicting the
distribution of reef and sand habitats acrossdhisey zone.
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Figure 18. Location map showing analysis and repairig sections for Bicheno to St Helens.
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3.1.1. Bathymetry and habitat maps from Bicheno to St Helas
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Figure 19. Map of bathymetry for Bicheno to St Helas based on interpolated acoustic data.
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St Helens Point

-Bicheno

Figure 20. Index map of 1:25 000 habitat maps for Bheno to St Helens map series.
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Figure 21. Bicheno to St Helens map series map Athawing bathymetry and habitats around St Helens Pait
and Maurouard Beach.
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Figure 22. Bicheno to St Helens map series map ABawving bathymetry and habitats off shore from St Héens
Point.
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Figure 23. Bicheno to St Helens map series map Bhasving bathymetry and habitats off Maurouard Beachand
inshore from St Helens Island.
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Figure 24. Bicheno to St Helens map series map BRasving bathymetry and habitats off shore from St Héens
Island.
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Figure 25. Bicheno to St Helens map series map Chasving bathymetry and habitats around Paddys Island
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Figure 26. Bicheno to St Helens map series map DAasving bathymetry and habitats off Shelly Point.
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Figure 27. Bicheno to St Helens map series map Eiasving bathymetry and habitats off Henderson Point.
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Figure 28. Bicheno to St Helens map series map Fiasving bathymetry and habitats off Burial Point.
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Figure 29. Bicheno to St Helens map series map Ghasving bathymetry and habitats between Ironhouse Aot
and Wardlaws Point.

Final report to NRM North Page 40



SeaMap Tasmania- Mapping the Gaps

608000 610000

5390000
1
)
5390000

30

35

Chain of La

5388000
1
)
5388000

0

20

5386000
1
T
5386000

608000 610l000
1:25,000 G1
[ T T T T T

0 600 1,200 2,400 m

Bathymetric Contour (5m intervals)

- Reef

Sand 1

Figure 30. Bicheno to St Helens map series map Hhawving bathymetry and habitats off Chain of Lagoons
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Figure 31. Bicheno to St Helens map series map Ih@ving bathymetry and habitats off Piccaninny Point
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Figure 32. Bicheno to St Helens map series map Jiawving bathymetry and habitats off Long Point.
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Figure 33. Bicheno to St Helens map series map Kh@wving bathymetry and habitats off the Denison Rive
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Figure 34. Bicheno to St Helens map series map Lhaving bathymetry and habitats off Diamond Island ad
Bicheno.
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3.1.2. Section A

Section A defines the subsection between Bichedd_ang Point (Seymour). The surveyed zone
covers an area of 2838.53 ha (28.38)katross a depth range of 0 -45 m +.

3.1.2.1 Habitat Distribution Section A

The distribution of habitats by depth in sectiomsAletailed in Table 2. The total area of sand
habitat in this subsection was 1721.84 ha withntlagority of this habitat occurring between 0 m
and decreasing from 20 m where the habitat chatggednsolidated reef. The total area of reef
within this section was 1116.69 ha. Table 3 sumasathe mapping accuracy for this subsection.
The overall accuracy of this zone was 85.28% irtaigahat some confusion existed between the
sand and reef categories. The uncertainty may beee introduced in either the attribution of the
acoustics or in the interpolation process in praaycontinuous polygons from the acoustic points.

Table 2. Habitat distribution by depth for SectionA Bicheno to Long Point (Seymour).

DEPTH SUBSTRATE TOTAL
Reef (ha) Sand (ha)
0-5 113.96 288.77 402.73
5-10 109.41 213.64 323.04
10-15 308.00 181.76 489.76
15-20 301.52 165.07 466.59
20-25 259.20 212.18 471.39
25-30 21.45 210.21 231.65
30-35 2.39 173.61 176.00
35-40 0.77 120.38 121.16
40-45 0.00 84.42 84.42
45+ 0.00 71.80 71.80
TOTAL 1116.69 1721.84 2838.53
Percentage [39.34% 60.66%
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Table 3. Accuracy assessment for Section A Bichetm Long Point (Seymour).

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 0 0 0 0 0 0.00%

Reef 0 5639 678 0 0 6317 89.27%

Sand 0 311 728 0 0 1039| 70.07%

Seagrass 0 0 110 0 0 110 0.00%

Silt 0 0 0 0 0 0 0.00%

Producer Total 0 5950 1516 0 0 7466

Producer Accuracy 0.00%| 94.77%]| 48.02% 0.00% 0.00%

Accuracy: 85.28%

Kappa: 0.505115

3.1.2.2. Seagrass Distribution Section A

No seagrass beds were mapped within section A, fBicheno to Seymour, however small
amounts of sparse seagrablgterozostera tasmanica, were present on the unconsolidated sand
substrate in the vicinity of Diamond Island. THetasmanica occurred between 10 and 25 m depth,
with the cover less than 10 % at its maximum betwEzand 20 m depth, and less than 5 % for the
remainder (Figure 35).

100 O Heterozostera tasmanica
80 |
60 -
2
5]
>
Q
(@]
40 A
20
i -
0
00-05m 05-10m 10-15m 15-20m 20-25m 25-30m

Depth Range (m)
Figure 35. Mean seagrass cover (+ s.e.) on uncoridated sand substrate by depth strata (5 m bin) foanalysis
section A, Bicheno to Seymour.

3.1.2.3. Algal Distribution Section A

The total algal cover in section A was greater 8@ for all depths, with peak cover of 95% in
the 10 — 15 m depth range (

Figure 36). The slightly lower algal cover in the-Q0 m depth range corresponds to the presence
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of several small incipient urchin barrens withirsttepth range. The algae in the 0 — 5 m depth
range was dominated by a mixtureDafrvillaea potatorum andPyllospora comosa, each
comprising approximately 30% cové&thyllospora comosa was then the dominant algae in the 5 —
20 m depth range (>50% cover), withklonia radiata the dominant algae in the 20 — 25 m depth
range (~50% cover). Both red algae and coralligaeahad low cover across all depth ranges,
generally less than 15% cover, with small amouhtSystophora sp. in the 0 — 10 m depth range.

mmmm Durvillaea potatorum
% -
100% == Phyllospora comosa

— Eckloniaradiata

== Cystophorasp

== Turfing brows algae
80% -

=== Caulerpasp
—— Ulvasp
=== Coralline algae
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60% -+ B Sponge

Algal cover

Cover (%)

40% -

20%

0% l

00-05m 05-10m 10-15m 15-20m 20-25m
Depth Range (m)

Figure 36. Mean Algal Cover (£ s.e.) by depth strat (5 m bin) for analysis section A, Bicheno to Seyour.

3.1.3. Section B

Section B defines the subsection between Long Roidtironhouse Point. The surveyed zone
covers an area of 3323.08 ha (33.23)katross a depth range of 0 - 40 m +.

3.1.3.1. Habitat Distribution Section B

The distributions of habitats in section B wereiagamprised of reef and sand habitats (Table 3).
The reef habitat began to decrease from 35 m deptlever the sand habitat was present across all
depth zones from 0- 40+ meters. The accuracyeoh#bitat maps in section B had an overall
accuracy of 93.9% (Table 4).
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Table 3. Habitat distribution by depth for SectionB Long Point (Seymour) to Ironhouse Point.

DEPTH SUBSTRATE TOTAL
Reef (ha) Sand (ha)
0-5 136.47 268.40 404.87
5-10 161.32 218.40 379.71
10-15 213.42 237.26 450.68
15-20 225.05 346.27 571.33
20-25 212.89 453.68 666.58
25-30 135.71 255.96 391.67
30-35 58.04 219.20 277.24
35-40 30.81 132.10 162.91
40+ 0.00 18.09 18.09
TOTAL 1173.71 2149.36 3323.08
Percentage |35.32% 64.68%

Table 4. Accuracy assessment for Section B Long Rbi{Seymour) to Ironhouse Point.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 0 0 0 0 0 0.00%

Reef 0 10698 43 0 0 10741] 99.60%

Sand 0 787 2089 0 0 2876 72.64%

Seagrass 0 0 0 0 0 0 0.00%

Silt 0 0 0 0 0 0 0.00%

Producer Total 0 11485 2132 0 0 13617

Producer Accuracy 0.00%| 93.15%] 97.98% 0.00% 0.00%

Accuracy: 93.90%

Kappa: 0.797926

3.1.3.2. Seagrass Distribution Section B

Seagrass was not identified in section B.

3.1.3.3. Algal Distribution Section B

The total algal cover for section B decreased wipth from around 90% in the 0 — 15 m depth
range to around 65% by the 25 — 30 m depth ranggir@ 37).Durvillaea potatorum was the
dominant algae in the 0 — 5 m depth range, withr@pmately 45% cover. This decreased to less
than 15% cover in the 5 — 10 m depth rarf@jadlospora comosa comprised approximately 34%
cover in the 0 — 5 m depth range, and was the dwsinant algae in the 5 - 20 m depth range, with
between 46 and 61% cover. Very litBayllospora cover was below 20 m deptickionia radiata
was present in all depth ranges, and increaseovier o be dominant algae below 20 m depth, with
greater than 50% cover. Small amounts of red adgak coralline algae were present across all
depths, generally less than 10%, with the excepifaed algae in the 25 — 30 m depth range which
comprised 16% of the algal cover. Small amount€ystophora sp. and turfing brown algae were
present in the 0 — 10 m depth range and small ate@iCaulerpa sp. occurred in the 15 — 25 m
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depth range. Sponges were present below 10 m defithsponge cover increasing with depth to
comprise nearly 25% cover in the 25 — 30 m depthea
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ﬂ..L
00-05m 05-10m 10-15m 15-20m 20-25m 25-30m
Depth Range (m)

Figure 37. Mean Algal Cover (+ s.e.) by depth strat (5 m bin) for analysis section B, Seymour to Irdmouse
Point.

3.1.4. Section C

Section C defines the subsection between IronhBasd and Paddys Island. The surveyed zone
covers an area of 3454.37 ha (34.54)katross a depth range of 0 - 30 m +.

3.1.4.1. Habitat Distribution Section C

The distribution of habitat in section C was dontéaiaby sand habitat (90%) (Table 5). Reef habitat
was not identified from 30 m depth however was gmégacross all depth zones from 0- 30+ meters.
Only 9.02% of the habitat surveyed in this sectionsisted of reef. The accuracy of the habitat
maps in section B had an overall accuracy of 92 Béble 6).

Table 5. Habitat distribution by depth for SectionC Ironhouse Point to Paddys Island

DEPTH SUBSTRATE TOTAL
Reef (ha) Sand (ha)
0-5 131.67 407.06 538.73
5-10 51.57 420.80 472.37
10-15 38.62 533.09 571.70
15-20 31.88 702.07 733.95
20-25 41.67 720.63 762.30
25-30 16.15 313.74 329.89
30+ 0.00 45.42 45.42
TOTAL 311.56 3142.82 3454.37
Percentage [9.02% 90.98%
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Table 6. Accuracy assessment for Section C Ironhoai?oint to Paddys Island

3.1.4.2. Seagrass Distribution Section C

Seagrass was not identified in Section C.

3.1.4.3. Algal Distribution Section C

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 0 0 0 0 0 0.00%

Reef 0 2503 27 0 0 2530| 98.93%

Sand 0 281 1468 0 0 1749] 83.93%

Seagrass 0 0 0 0 0 0 0.00%

Silt 0 0 0 0 0 0 0.00%

Producer Total 0 2784 1495 0 0 4279

Producer Accuracy 0.00%] 89.91%] 98.19% 0.00% 0.00%

Accuracy: 92.80%

Kappa: 0.847665

The section of coast from Ironhouse Point to Paddiand contained the least reef of all the
sections. The total algal cover on this reef wésikely consistent between 90 — 95% cover in the 0
— 20 m depth range surveyed (Figure E8)rvillaea potatorum was common in the 0 — 5 m depth
range comprising approximately 50% cover, decrgaginl5% cover in the 5 — 10 m depth range.
Phyllospora comosa was abundant at all depths, with grater than 56%&rcand maximum cover of
76% in the 5 — 10 m depth ran@eklionia radiata was present below 5 m depth, with its abundance
increasing with depth to comprise 50% cover in1be- 20 m depth range. Very little other algae
was observed in this section, with a small amotficbaalline algae in the 5 — 10 m depth range.
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Figure 38. Mean Algal Cover (£ s.e.) by depth strat (5 m bin) for analysis section C, Ironhouse Poirtb Paddys

Island.
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3.1.5. Section D

Section D defines the subsection between Paddysdsind St Helens Point. The surveyed zone
covers an area of 4319.93 ha (43.18kacross a depth range of 0 - 50 m +.

3.1.5.1. Habitat Distribution Section D

The majority of reef habitat occurred in the shallwaters from 0-35 m where it began to decline.
Reef habitat only comprised 12.3% of the totalthas section which was dominated by sand habitat
(Table 7). The accuracy of this subsection was@3.@/hich indicates that some of the boundaries
between the reef and sand habitats may have beeactérised by a transition zone from hard to
soft habitat. This is identified in the error matwhere on the video some of the habitat was
identified as cobble but in the map class (acosistiavas identified as either reef or sand (T&l)le

Table 7. Habitat distribution by depth for SectionD Paddys Island to St Helens Point

DEPTH SUBSTRATE TOTAL
Reef (ha) Sand (ha)

0-5 87.85 388.77 476.62
5-10 67.81 314.10 381.91
10-15 76.23 388.32 464.55
15-20 73.76 497.37 571.13
20-25 78.73 537.56 616.30
25-30 66.49 448.67 515.16
30-35 36.73 243.96 280.70
35-40 22.60 224.72 247.32
40-45 18.98 229.02 248.00
45-50 2.28 251.92 254.21
50+ 0.03 264.01 264.05
TOTAL 531.51 3788.43 4319.93
Percentage [12.30% 87.70%

Table 8. Accuracy assessment for Section D Paddyddnd to St Helens Point

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 104 28 0 0 132 0.00%

Reef 0 2452 226 0 0 2678] 91.56%

Sand 0 48 355 0 0 403| 88.09%

Seagrass 0 0 0 0 0 0 0.00%

Silt 0 0 0 0 0 0 0.00%

Producer Total 0 2604 609 0 0 3213

Producer Accuracy 0.00%| 94.16%] 58.29% 0.00% 0.00%

Accuracy: 87.36%

Kappa.: 0.579801
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3.1.5.2. Seagrass Distribution Section D

Seagrass was not identified in Section D.

3.1.5.3. Algal Distribution Section D

The total algal cover in the section from Paddyani$ to St Helens Point was high in the shallow
water (between 90 and 100% in the 0 — 5 m depthefarmand gradually decreasing to around 70%
by 25 — 30 m depth, before a rapid decrease tothess 10% by 35 — 40 m depth (Figure 39).
Durvillaea potatorum was not observed on the video, however is knowoctar in this section of
coast.Phyllospora comosa was dominant in the 0 — 5 m depth range with &@Y cover, and
common in the 5 — 15 m depth range with around 28%er, however very little was observed
below this depth rang&ckionia Radiata was common between 0 and 35 m depth, with bet@Ben
and 79% cover. The maximum coverkgdkionia was in the 15 — 20 m depth ran@aulerpa sp.
was present in all depth ranges, with maximum cavehe 20 — 30 m depth range of 17 — 18%
cover. Red algae were present below 5 m depth, sotler never exceeding 10 %. Sponge growth
occurred below 10 m with peak sponge cover in the 35 m depth range of 20 % cover.
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[ Cystophora sp
=3 Turfing brows algae
80% - ==/ Caulerpa sp
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Figure 39. Mean Algal Cover (£ s.e.) by depth strat (5 m bin) for analysis section A, Paddys IslandtSt Helens
Point.

3.1.6. Bicheno to St Helens Point Region Summary

The summary statistics for the entire region froichBno to St Helens Point is presented in Tables
9 — 11. The majority of the habitat in the 1.5kuffér zone from the coastline was dominated by
both sand and reef habitat with virtually no sesgaresent (except in a very insignificant amount
near Diamond Island). Sand habitat comprised 77.628%te area of 13,935.91 ha and reef only
22.48%. The majority of the reef habitat was fownthin subsections A and B in the depth range
<30 meters. The majority of the habitats mappetisisection were mainly in the 0- 30m depth
range with smaller % areas surveyed outside of 8@rs.
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The error analysis (Table 12) of the region fronH8tens Point to Bicheno resulted in an overall
accuracy result of 90.75% when validating the atousterpretation of boundary delineation of
habitats with the video classifications.

Reef was interpreted correctly 93.29% of the tinid wand interpreted 80.67% of the time. These
results could have been due to the patchy natuteedfoundary of some of the reef systems where
by the reef edge is not crisp (easily determined)@n the video record may be defined as sand at
that point rather than reef, where as on the amorestord it still may have a ‘hard’ residual
signature.

Table 9. Distribution of habitats (reef and sand)m the St Helens to Bicheno region by depth and astatal
percentage of the habitat occurring within the regon.

DEPTH SUBSTRATE TOTAL

% Total of all habitat

Reef (ha) Sand (ha) mapping in this

region
0-5 469.94 1353.02 1822.96 13.1%
5-10 390.10 1166.93 1557.03 11.2%
10-15 636.26 1340.42 1976.69 14.2%
15-20 632.22 1710.78 2343.00 16.8%
20-25 592.50 1924.06 2516.56 18.1%
25-30 239.80 1228.57 1468.37 10.5%
30-35 97.17 682.19 779.36 5.6%
35-40 54.18 477.20 531.38 3.8%
40-45 18.98 331.52 350.51 2.5%
45-50 2.28 323.73 326.01 2.3%
50+ 0.03 264.01 264.05 1.9%
TOTAL 3133.47 10802.45 13935.91
Percentage |22.48% 77.52%

Table 10. Distribution of habitats (reef and sand)n the St Helens to Bicheno region by reporting séion.

HABITAT |SECTION TOTAL
A B C D

Reef 1,116.69 1,173.71 311.56 531.51| 3,133.47

Sand 1,721.84 2,149.36| 3,142.82| 3,788.43| 10,802.45

TOTAL 2,838.53| 3,323.08| 3,454.37| 4,319.93

Table 11. Percentage of habitat area total by repting section in the St Helens to Bicheno region.

HABITAT |SECTION TOTAL

A B C D
Reef 8.0% 8.4% 2.2% 3.8% 22.5%
Sand 12.4% 15.4% 22.6% 27.2% 77.5%
TOTAL 20.4% 23.8% 24.8% 31.0%| 100.0%

Final report to NRM North Page 54



SeaMap Tasmania- Mapping the Gaps

Table 12. Error analysis of habitats within the StHelens to Bicheno region.

Video Class Map Class

Cobble [Reef Sand Seagrass |[Silt User Total |User Accuracy
Cobble 0 104 28 0 0 132 0.00%
Reef 0 21292 974 0 0 22266 95.63%
Sand 0 1427 4640 0 0 6067 76.48%
Seagrass 0 0 110 0 0 110 0.00%
Silt 0 0 0 0 0 0 0.00%
Producer Total 0 22823 5752 0 0 28575
Producer Accuracy 0.00%| 93.29%| 80.67% 0.00% 0.00%
Accuracy: 90.75%
Kappa: 0.723818

3.1.7. Reef Profile

Low profile reef was the dominant category in bk tanalysis sections comprising between 65 and
89 % of all reef substrate (Figure 40). Sectionandl B had the highest proportion of low profile
reef, with around 89 % of all reef classified as forofile. The amount of low profile reef decreased
in sections C and D, with 80 and 65 % respectivEhe proportion of medium profile increased
from south to north, with 11 % of all reef classifias medium profile in sections A and B, which
increased to 20 % in section C and 33% in sectiomt® higher proportion of medium profile reef
in sections C and D is a reflection of the more plax reef found off Paddy’s Island, St Helens
Island and St Helens Point. High profile reef wasspnt in low quantities (< 1 %) in sections A —
C, and increased to 2 % in section D.
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Figure 40. Percentage composition of low profile &f (< 1 m rise and fall), medium profile reef (1 4 m rise and
fall) and high profile reef (> 4 m rise and fall) ky section for reef substrate between Bicheno and Stelens.

Final report to NRM North Page 56



SeaMap Tasmania- Mapping the Gaps

3.2. The Tamar River to Swan Island

The Tamar River to Swan Island survey zone extarads from Tree Point south of Musselroe Bay
to Low Head at the mouth of the Tamar River. Tegion is within the NRM North jurisdiction

and the habitat mapping of this area completeS#aap Tasmania database for the entire north
coast between the two NRM regions of Cradle CaadtNorth. Figure 41 indicates the six (A-F)
analysis regions that have been subset for theélic@aom Tree Point to Low Head. The maps
generated in this region cover a total of 28,59G86or 258.90 ki) of seabed from the coastline 1
m depth to 45 m depth (Figure 42). The survey mréas been clipped to 1.5kms from the
coastline. Figure 43-75 show the habitat maps2i,@00 of the region depicting the distribution of
cobble, reef, sand and seagrass across this stomey The RAMSAR listed site of the Ringarooma
River was identified and reported with separatésties in section B.
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Figure 41. Location map showing analysis and repairig sections for Tamar River to Swan Island.
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3.2.1. Bathymetry and habitat maps from Tamar River to Swan Island
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Figure 43. Index map of 1:25 000 habitat maps for @mar River to Swan Island map series.
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Figure 44. Tamar River to Swan Island map series n@al showing habitats and bathymetry for Low Head to
Three Mile Bluff.
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Figure 45. Tamar River to Swan Island map series n@a2 showing habitats and bathymetry around Five Mi¢
Bluff.
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Figure 46. Tamar River to Swan Island map series m@a3 showing habitats and bathymetry off Beechford.
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Figure 47. Tamar River to Swan Island map series m@4 showing habitats and bathymetry offshore of
Beechford.
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Figure 48. Tamar River to Swan Island map series m@a5 showing habitats and bathymetry around Stony Had.
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Figure 49. Tamar River to Swan Island map series n@6 showing habitats and bathymetry for Tam O’Shaner
Bay.
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Figure 50. Tamar River to Swan Island map series n@a7 showing habitats and bathymetry off Weymouth.

516000 518000 520000
1
&
1:25,000
| L L L L L
0 025 05 1 km
é Habitats
. A cobble
- Reef
Sand
- Seagrass
s 2
8 8
3 3
3 3
Q'an
2
=
9 -
8 8 / /
g i 77
3 b N ¢
\\; B

T
516000 518000 520000

Figure 51. Tamar River to Swan Island map series n@a8 showing habitats and bathymetry off the LittlePipers
River.
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Figure 52. Tamar River to Swan Island map series m@a9 showing habitats and bathymetry around Flat Roks
Reef.
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Figure 53. Tamar River to Swan Island map series n@a10 showing habitats and bathymetry for West Dould
Sandy Point and St Albans Bay.
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Figure 54. Tamar River to Swan Island map series m@al11 showing habitats and bathymetry off East Dould
Sandy Point.

528000 530000 532000

5466000
1
T
5466000

Habitats

Cobble
I Reef

Forester Rock Sand

o - Seagrass

5464000
5464000

Lt \
o,
= /1\»{

T
528000 530000 532000

Figure 55. Tamar River to Swan Island map series m@al12 showing habitats and bathymetry around Foreste
Rock.
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Figure 56. Tamar River to Swan Island map series nga13 showing habitats and bathymetry off Granite Pt

and Bridport.
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Figure 57. Tamar River to Swan Island map series m@al4 showing habitats and bathymetry off Waterhouse

Beach.
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Figure 58. Tamar River to Swan Island map series @15 showing habitats and bathymetry off Waterhouse
Beach.
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Figure 59. Tamar River to Swan Island map series m@al16 showing habitats and bathymetry off Waterhouse
Beach.
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Figure 60. Tamar River to Swan Island map series @17 showing habitats and bathymetry around Sandemn
Rocks.
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Figure 61. Tamar River to Swan Island map series n@al18 showing habitats and bathymetry off South Cropies
Point.
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Figure 62. Tamar River to Swan Island map series n@19 showing habitats and bathymetry off Croppies Bint.
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Figure 63. Tamar River to Swan Island map series n@20 showing habitats and bathymetry around souther

Waterhouse Island.
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Figure 64. Tamar River to Swan Island map series n@21 showing habitats and bathymetry around northen
Waterhouse Island.
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Figure 65. Tamar River to Swan Island map series m@22 showing habitats and bathymetry off Waterhouse
Point and West Tomahawk Beach.
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Figure 66. Tamar River to Swan Island map series n@23 showing habitats and bathymetry off Waterhouse
Point.
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Figure 67. Tamar River to Swan Island map series n@a24 showing habitats and bathymetry off Tomahawk
Island.
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Figure 68. Tamar River to Swan Island map series n@25 showing habitats and bathymetry off Murdochs
Beach.
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Figure 69. Tamar River to Swan Island map series n@26 showing habitats and bathymetry off Campbell®oint
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Figure 70. Tamar River to Swan Island map series m@a27 showing habitats and bathymetry off Boobyalla
Beach.
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Figure 71. Tamar River to Swan Island map series m@a28 showing habitats and bathymetry south of Bayrse
Island and Petal Point.
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Figure 72. Tamar River to Swan Island map series m@a29 showing habitats and bathymetry around Cape
Portland.
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Figure 73. Tamar River to Swan Island map series ma30 showing habitats and bathymetry for Foster Inkt and
Lanoma Point.
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Figure 74. Tamar River to Swan Island map series m@a31 showing habitats and bathymetry around Foster
Island.
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Figure 75. Tamar River to Swan Island map series m@a32 showing habitats and bathymetry for Little Musselroe
Bay.
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3.2.2. Section A

Section A characterises the subregion from TreatFnuth of Musselroe Bay to Cape Portland.
The surveyed zone covers an area of 3252.38 (¥28pof seabed between 0 and 25+ m water
depth.

3.2.2.1. Habitat Distribution Section A

Four dominant habitat types were present in thei@e of coastline, cobble, reef, sand and seagrass
(Table 13). The majority of reef habitat in thigsen occurred in the 10 — 20 m depth. Seagrass
was mostly present in depths below 10 m in the iIN@dfest corner of Little Mussleroe Bay and
intermixed with reef off Lanoma Point.

The result of the accuracy assessment of secti@rable 14) was 93.18% indicating that there was
confident separation between these four habitaselacoustically when validated with the video
transects. Some uncertainty existed between thedaoies of sand and seagrass but this is
characteristic of the fuzzy edge of seagrass bé@senthe density of seagrass reduces over a short

distance and the boundary is not sharp.

Table 13. Habitat distribution by depth for SectionA Tree Point to Cape Portland

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Seagrass (ha)

0-5 1.45 282.68 171.57 90.85 546.55
5-10 57.62 301.97 481.00 78.17 918.77
10-15 47.68 710.42 180.78 1.15 940.04
15-20 24.88 444.62 33.03 0.00 502.53
20-25 73.54 134.62 14.09 0.00 222.26
25+ 36.78 70.10 15.37 0.00 122.25
TOTAL 241.95 1944.41 895.85 170.18 3252.39
Percentage |(7.44% 59.78% 27.54% 5.23%

Table 14. Error analysis of habitats within Sectia A Tree Point to Cape Portland.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 35 0 0 0 35 0.00%

Reef 0 1806 0 0 0 1806| 100.00%

Sand 0 90 157 16 0 263] 59.70%

Seagrass 0 0 23 279 0 302 92.38%

Silt 0 0 0 0 0 0 0.00%

Producer Total 0 1931 180 295 0 2406

Producer Accuracy 0.00%] 93.53%]| 87.22%] 94.58% 0.00%

Accuracy: 93.18%

Kappa: 0.817746

Final Report to NRM North Page 75




SeaMap Tasmania- Mapping the Gaps

3.2.2.2. Seagrass Distribution Section A

Seagrass in Section A occurred in small patchegifrfg mostly less than 10 m depth. In 0 — 5 m
depth a mix of three species occurred, vRttsidonia australis comprising around 60 % of the
seagrass cover arkieterozostera tasmanica and Amphibolis antarctica each around 20 % (Figure
76). Below 5 m deptPosidonia australis was the only species, comprising 100% of seadraeds.
The small amount of seagrass mapped in the 10 m D&pth range was not surveyed with the
video, however based on these trends is likelyetBdsidonia australis.
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B Posidonia australis
S 60 -
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Figure 76. Mean seagrass cover (+ s.e.) within seags beds by depth strata (5 m bin) for analysis sgon A.

3.2.2.3. Algal Distribution Section A

The total algal cover in section A, from Swan Islao Cape Portland, was greater than 90 % for the
depth range 0 — 15 m then steadily declined toratdab % by 20 — 25 m depth (Figure 77). In
depths less than 5 m, the algal community was dai@ih by a mix ofPhyllospora comosa,
Cystophora spp. and lesser amounts Acrocarpia paniculata, Caulerpa spp. and red algae. A
small amount of bull kelpDurvillaea potatorum, was present in the 0 — 5 m depth range on the
exposed eastern edge of this section. In the 5 s Idepth range a mix of algae were present,
including Phyllospora, Ecklonia, Acrocarpia, Sargassum, Seirococcus, Cystophora, Caulerpa and

red algae. A similar mix of algae were presenti; 10 — 15 m depth range, howebwilospora

and Ecklonia were by far the dominant algae in this depth rargyeall amounts of sponge and
encrusting invertebrates were also observed in deisth range. Below 15 m depth the algal
community was dominated WBhyllospora, Ecklonia and red algae. While below 20 m depth the
algal community was dominated Bgklonia and red algae.
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Figure 77. Mean Algal Cover (x s.e.) by depth strat (5 m bin) for analysis section A.

The cobble habitat in section A, from Swan IslaadCape Portland, generally occurred in small
patches, as such very little was surveyed with uhderwater video. Small amounts of cobble
habitat were surveyed using the video in the 5 ml&epth range. The algal cover ranged from 70
% in the 5 — 10 m depth range to less than 50 #&rl0 — 15 m depth range. In the 5 — 10 m depth
range the algal structure consisted of a mix ofalgae,Ecklonia, Sargassum and Caulerpa, with
small amounts o€ystophora, Carpoglossum , Xiphophora andSerococcus. In the 10 — 15 m depth
range red algae comprised the majority of algakcowith small amounts dicklonia, Cystophora,
Sargassum andPerithalia.

3.2.3. Section B

3.2.3.1. Habitat Distribution Section B

The distribution of habitats in section B (Tablg Cape Portland to Tomahawk was dominated by
sand and seagrass habitat with 25.6% of the samnezyof 4686 ha beds Amphibolis Antarctica
andPosidonia australis. The consolidated seabed areas were made up eqtiedgf and cobble
habitats with reef not being identified below 25 m.

The accuracy assessment of section B (Table 16)omaes than for Section A due to the presence
of large areas of seagrass. Some uncertainty ebbgttsveen being able to acoustically detect
seagrass effectively when it is intermixed with lglebhabitat. The patchiness and mosaic of both
habitats makes boundary definition very diffictilbot impossible to define at a scale of 1:25,000.
Cobble had the lowest producer’s accuracies ofsthesion owing to the patchy nature of it being
interspersed with the seagrass and also the regahdl he overall result is still a reliable estita
although given the interpolation of the boundaaksuch patchy habitat types the reliability is
reduced when compared to other sections alondethggh of coastline.
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Table 15. Habitat distribution by depth for Section B Cape Portland to Tomahawk.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Seagrass (ha)

0-5 1.38 154.34 1063.90 117.88 1337.51
5-10 29.90 128.41 637.44 567.58 1363.34
10-15 150.03 62.02 418.08 400.93 1031.05
15-20 47.15 38.66 211.59 114.08 411.48
20-25 72.10 19.76 321.80 0.50 414.16
25+ 111.26 0.00 17.85 0.00 129.11
TOTAL 411.81 403.18 2670.67 1200.98 4686.65
Percentage |8.79% 8.60% 56.98% 25.63%

Table 16. Error analysis of habitats within Sectio B Cape Portland to Tomahawk.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 130 0 0 5 0 135 96.30%

Reef 11 506 52 118 0 687| 73.65%

Sand 0 3 258 96 0 357 72.27%

Seagrass 184 47 7 770 0 1008 76.39%

Silt 0 0 0 0 0 0 0.00%

Producer Total 325 556 317 989 0 2187

Producer Accuracy 40.00% 91.01% 81.39% 77.86% 0.00%

Accuracy: 76.09%

Kappa: 0.648

3.2.3.2. Seagrass Distribution Section B

Seagrass in Section B occurred as several smadl ipeBoster Inlet and an extensive bed on the
western end of Ringarooma Ba&fmphibolis antarctica was the dominant species of seagrass
between 0 and 15 m depth, comprising between 679%n@&o of seagrass cover (Figure 78).
Posidonia australis occurred below 5 m depth, and increased with déptbomprise 100 % of
seagrass beds below 15 m depth.
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Figure 78. Mean seagrass cover (+ s.e.) within seags beds by depth strata (5 m bin) for analysis sgon B.

3.2.3.3. Algal Distribution Section B

The total algal cover in section B, from Cape Rordl to Tomahawk, remained around 100 % from
0 to 15 m depth, and then decreased to around Beléw 15 m depth (Figure 79). The 0 — 5 m
depth range was dominated by a mixPbfllospora, Cystophora, Acrocarpia andSargassum, with
lesser amounts dEcklonia, Caulocystis, Caulerpa, Seirococcus, red algae Xiphophora sp. and
Dichtyopteris muelleri. In the 5 — 10 m depth ran@ystophora, Acrocarpia and Sargassum were
the dominant algae species. Small amount®toilospora, Ecklonia, Caulocystis, Seirococcus,
Caulerpa and red algae were also present in this deptheraimgthe 10 — 15 m depth range
Acroacarpia, Sargassum, Caulerpa and red algae were the dominant algal groups. |2medunts of
Ecklonia, Cystophora, Perithalia, Dichtyopteris and Seirococcus were also present in this depth
range. Below 15 m depth the algal community wasidataed bySargassum and red algae, with a
small amount ofCaulerpa. Sponge was present in small amounts in the 1® m Hepth range and
increased to around 25 % below 15 m depth.
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Figure 79. Mean Algal Cover (+ s.e.) by depth strat (5 m bin) for analysis section B.
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The cobble habitat in section B, from Cape Porttem@iomahawk was confined to depths below 10
m. Video surveys collected data from cobble halbi&ttveen 10 and 20 m depth. The algal cover on
the cobble was below 40 % in 10 — 15 m depth arcdedsed to less than 30 % by 15 — 20 m depth.
The algal cover was dominated by red algae in the 15 m depth range, with a mix of red algae
andSargassumin 15 — 20 m depth. Small amounts of encrusting@fitebrates were also present in
the 15 — 20 m depth range.

3.2.3.4 Ringarooma Lower Floodplain

The RAMSAR listed site of the Ringarooma lower fiptain was mapped at low tide on thé"15
May 2008. The average depth of the river was legs i m. The distribution of habitats (Table 17)
showed the presence of cobble and sand habitatgr&s beds were not identified.

Table 17. Habitat distribution within the Ringarooma lower floodplain.

DEPTH SUBSTRATE TOTAL

Cobble (ha) Sand (ha)

TOTAL 0.69 104.53 105.22
Percentage |0.66% 99.34%

3.2.4. Section C

3.2.4.1. Habitat Distribution Section C

The survey area of section C (Table 18) coverexah 6f 4951.91 ha (49.51 Kirfrom the west of
Tomahawk Beach to east of Waterhouse Island. Biktermreas of seagrass were present which
made up 33.5% of the habitats surveyed in thioregi

The accuracy assessment of section C (Table 19eshsome boundary confusion with identifying
the sand habitats. As the sand was intermixed péatbhy areas of cobble and reef and formed
narrow gutters on the coastline side of reef systemWest Tomahawk Beach there were times
when the interpolation did not accurately captheedomplexity of these boundaries. The overall
accuracy result of 84.83% however is a very comtigstimate of the distribution of habitats in this
section.
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Table 18. Habitat distribution within Section C we$ of Tomahawk beach to east of Waterhouse Island.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Seagrass (ha)

0-5 0.07 201.33 383.08 181.75 766.23
5-10 3.44 172.17 146.77 856.43 1178.81
10-15 14.72 123.21 343.56 503.37 984.87
15-20 115.78 101.55 333.38 126.88 677.59
20-25 47.92 77.24 246.67 7.08 378.92
25+ 371.95 105.14 487.92 0.49 965.50
TOTAL 553.89 780.64 1941.38 1676.00 4951.91
Percentage |11.19% 15.76% 39.20% 33.85%

Table 19. Error analysis of habitats within Sectio C west of Tomahawk beach to East of Waterhouseléd.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 865 55 35 2 0 957 90.39%

Reef 23 1825 3 154 0 2005| 91.02%

Sand 27 10 259 161 0 457 56.67%

Seagrass 0 141 130 1228 0 1499 81.92%

Silt 0 0 0 0 0 0 0.00%

Producer Total 915 2031 427 1545 0 4918

Producer Accuracy 94.54% 89.86% 60.66% 79.48% 0.00%

Accuracy: 84.93%

Kappa: 0.782

3.2.4.2. Seagrass Distribution Section C

Section C contained extensive seagrass beds teadteof Waterhouse Island and around to West
Tomahawk BeachAmphibolis antarctica was the dominant species in 0 — 10 m depth witivdsen

65 and 87 % of all seagrass being this speciesi(@ig0).Posidonia australis occurred between O
and 15 m depth initially in low amounts in lessrtfam depth (<10 %) and increasing to be the
only species below 10 m depth. Small amountdeiér ozostera tasmanica andHalophila australis
were found in 5 — 10 m depth. Although seagrassiroed between 15 and 25m depth, it was not
surveyed using the underwater video, so percentager could not be estimated for this depth
range.
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Figure 80. Mean seagrass cover (+ s.e.) within seags beds by depth strata (5 m bin) for analysis ston C.

3.2.4.3. Algal Distribution Section C

The total algae cover in section C, from Tomahawitoppies Point, was between 89 and 97 % to
15 m depth, algal cover then reduced to 25 % bm3fepth (Figure 81). In the 0 — 5 m depth range
the algal community was dominated by a mix of Rigglora, Cystophora, Caulocystis and
Acrocarpia, with lesser amounts &argassum, Perithalia, Seirococcus, Caulerpa, red and brown
turfing algae, and red algae. In the 5 — 10 m demtige Phyllospora was the dominant algae, the
remainder of the algal community comprised a mispécies includingystophora, Caulocystis,
Acrocarpia, Seirococcus, Caulerpa and red algae. In the 10 — 15 m depth reeyecoccus was the
dominant algae, with the remainder of the algal mmity comprising a mix of species including
Ecklonia, Caulocystis, Acrocarpia, Carpoglossum, Sargassum, Perithalia, Caulerpa and red algae.
Below 15 m depth red algae became the dominantl gigaup. Carpoglossum, Sargassum,
Seirococcus, Caulerpa were also present to 20 m depth, wikitklonia was present to 30 m depth.
Sponge and encrusting invertebrates were presesthall quantities below 10 m and became the
dominant biota below 20 m depth, with sponges cosimy the majority of the cover.
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Figure 81. Mean Algal Cover (x s.e.) by depth strat (5 m bin) for analysis section C.

The cobble habitat in section C, from Tomahawk toppies Point, was extensive at depth below
15 m. The algal cover on the cobble habitat was/éen 75 and 85 percent between 15 and 25 m
depth, and then decreased to 12 % in 25 — 30 nmhdsgdore increasing to 85 % for 30 — 35 m
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depth. No algae were observed below 35 m depthallirdepths red algae were a dominant
component of the algal community. In 15 — 20 m Hdeghall amounts ofargassum, Sporonchus,
Dictyopteris andCaulerpa were also present. In 20 — 25 m depth small ansooir€aul ocystis and

red and brown turfing algae were observed. In B®-m very little algae was observed, with only
small amounts of red algae present. In 30 — 35 mthdarge amounts of both red and brown turfing
algae and brown filamentous algae were observedside the red algae. Small amounts of sponge
and encrusting invertebrates were observed aepthgd on cobble, with sponge comprising over 55
% of cover in 25 — 30 m depth.

3.2.5. Section D

3.2.5.1. Habitat Distribution Section D

Habitat mapping in section D covered a survey aféd62.42 ha (61.62 kinfrom Croppies Point
to East Sandy Point (Table 20). This area inclulecexpanse of sandy seabed of Waterhouse
Beach with few interspersed areas of reef off SesmteRock and some small seagrass beds off
Bridport.

The accuracy assessment of section D (Table 2ieshthe consistency for uncertainty to be
present when mapping seagrass where it occur®xinpity to reef systems such as around Forester
Rock. Overall the accuracy of the maps in thisiseavas 83.92% which is a confident result for
the mixture of four habitat classes interpolatesnfisingle beam acoustics.

Table 20. Habitat distribution within Section D Croppies Point to East Sandy Point.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Seagrass (ha)

0-5 0.19 76.70 1287.91 52.10 1416.91
5-10 5.93 50.26 1341.80 89.30 1487.30
10-15 29.67 87.89 1632.02 30.58 1780.17
15-20 61.36 75.41 703.03 0.00 839.80
20-25 9.28 34.94 324.66 0.00 368.88
25+ 13.33 63.51 192.54 0.00 269.37
TOTAL 119.76 388.71 5481.96 171.99 6162.42
Percentage |1.94% 6.31% 88.96% 2.79%
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Table 21. Error analysis of habitats within Sectio D Croppies Point to East Sandy Point.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 38 0 0 0 38 0.00%

Reef 0 1860 14 0 0 1874 99.25%

Sand 31 161 691 48 0 931 74.22%

Seagrass 3 296 3 548 0 850 64.47%

Silt 0 0 0 0 0 0 0.00%

Producer Total 34 2355 708 596 0 3693

Producer Accuracy 0.00% 78.98% 97.60%| 91.95% 0.00%

Accuracy: 83.92%

Kappa: 0.728

3.2.5.2. Seagrass Distribution Section D

Seagrass in section D was confined to a large dehket east of East Point. This bed comprised a
mix of bothAmphibolis antarctica andPosidonia australis between 0 and 15 m depth.antarctica
comprised around 30 % of seagrass in 0 — 5 and1®m depth, and around 50 % cover in 5 — 10
m depth (Figure 82Posidonia australis initially comprised over 70 % of seagrass coved tA5 m
depth and decreased to just over 50 % below 5 rindep
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Figure 82. Mean seagrass cover (+ s.e.) within seags beds by depth strata (5 m bin) for analysis ston D.

3.2.5.3. Algal Distribution Section D

The total algal cover in section D, from CroppiesnPto East Sandy Point, was between 89 and 98
% from 0 to 20 m depth then decreased to 57 % by 20 m depth (Figure 83). The 0 — 5 m depth
range was dominated bgystophora and Acrocarpia, with small amounts of several species
including Phyllospora, Ecklonia, Caulocystis, Sargassum, Seirococcus, Caulerpa, red and brown
turfing algae and red algae. In the 5 — 10 m deatiye the algal community was dominated by
Cystophora, Caulocystis and Acrocarpia, with small amounts dicklonia, Carpoglossum,
Sargassum, Perithalia, Seirococcus, Caulerpa, red and brown turfing algae, and red algae. énlih
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— 15 m depth rangé@crocarpia and red algae were dominant, with lesser amountsckionia,
Acrocarpia, Carpoglossum, Sargassum, Perithalia, Seirococcus and Caulerpa. Below 15 m depth
red algae were the dominant group, with small arteyahAcrocarpia andCarpoglossum to 20 m,
and Sargassum and Caulerpa to 25 m depth. Sponge and encrusting invertebraggs present in
small amounts in 10 — 15 m depth, and increasé@tome a relatively common component of the
biota by 20 — 25 m depth, comprising over 45 %hefdubstrate cover.
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Figure 83. Mean Algal Cover (x s.e.) by depth strat (5 m bin) for analysis section D.

The cobble in section D, from Croppies point totEzandy Point, only occurred in small patches,
generally below than 15 m depth. Video surveystifled red algae as the dominant algae on the
cobble, however due to the small sample size a epnalysis was not possible for this section.

3.2.6. Section E

3.2.6.1. Habitat Distribution Section E

Habitat maps produced for section E covered a sotialey area of 4965.95 ha (49.65%ifnom

East Sandy Point to Stony Head (Table 22). Frontdta habitats surveyed in this subregion 47%
consisted of reef habitat. A large reef system pvasent off Pipers head and also off Tam
O’Shanter Bay where reef was identified from thasttne to 1.5 kms from shore in 15 m water
depth. A small area of seagrass was present innousi@atches interspersed with the reef system
off Little Pipers River, Pipers Head and Tam O’Ska®ay which explains the low accuracy rates
for seagrass detection in the error analysis (T2B)eBoth reef and seagrass are characteristically
‘hard’ on the echo sounder trace and being abtletme the boundaries accurately when the
seagrass is growing amongst the reef and cobbitahaiade identification difficult.
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Table 22. Habitat distribution within Section E East Sand Point to Stony Head.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Seagrass (ha)
0-5 0.00 471.93 708.03 20.70 1200.66
5-10 9.52 868.60 518.63 48.29 1445.04
10-15 265.56 719.28 414.32 6.67 1405.83
15-20 224.59 235.46 225.89 0.00 685.94
20-25 70.74 40.52 85.16 0.00 196.42
25+ 5.95 0.00 26.12 0.00 32.06
TOTAL 576.36 2335.79 1978.14 75.67 4965.95
Percentage [11.61% 47.04% 39.83% 1.52%

Table 23. Error analysis of habitats within Sectio E East Sand Point to Stony Head.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 385 332 15 0 0 732 52.60%

Reef 104 4353 28 393 0 4878| 89.24%

Sand 107 242 808 0 0 1157 69.84%

Seagrass 0 1054 362 233 0 1649 14.13%

Silt 0 0 0 0 0 0 0.00%

Producer Total 596 5981 1213 626 0 8416

Producer Accuracy 64.60% 72.78% 66.61% 37.22% 0.00%

Accuracy: 68.67%

Kappa: 0.428

3.2.6.2. Seagrass Distribution Section E

Section E contained numerous small seagrass bééds, iaterspersed amongst reef and cobble
habitat. Amphibolis antarctica was the only species occurring in 0 — 5 m depterevlit comprised
around 86 % cover within seagrass beds (Figure B#.amount ofA. antarctica decreased with
depth to comprise around 17 % of seagrass in 16 m Idepth.Posidonia australis was found
between 5 and 15 m depth, and increased from 35 8eagrass in 5 — 10 m depth to 60 % of
seagrass in 10 — 15 m depth. Less than 5 % of asagn the 10 — 15 m depth range was
Heter ozostera tasmanica.
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Figure 84. Mean seagrass cover (+ s.e.) within seags beds by depth strata (5 m bin) for analysis ston E.

3.2.6.3 Algal Distribution Section E

The total algal cover in section E, from East SaRdint to Stony Head, displayed a gradual decline
from 100 % cover in 0 — 5 m depth to around 75 #ecin 15 — 20 m depth (Figure 85). The 0 -5
m depth range was dominated Bystophora and Acrocarpia, with small amounts oEcklonia,
Caulocystis, Sargassum, Seirococcus, Caulerpa, red and brown turfing algae, and red algae. énbth

— 10 m depth range the community became more eveixigd, with Cystophora, Acrocarpia and
red algae all comprising between 15 and 20 % cavign, small amounts oEcklonia, Caulocystis,
Sargassum, Seirococcus, Caulerpa, red and brown turfing algae, and filamentous braaigae.
Below 10 m depth red algae were the dominant greu increasing amounts of filamentous
brown algae. Small amounts G¥stphora, Caulocystis, Acrocarpia, Sargassum, Sporochnus, and
Caulerpa were also present below 10 m depth. Sponge andistimg invertebrates were present

below 5 metres depth and became more common wthde comprise approximately 30 % of
the substrate cover in 15 — 20 m depth.
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— Acrocarpia paniculata
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. Sporochnus sp.

C— Perithalia caudata
=== Dictyopteris muelleri
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Figure 85. Mean Algal Cover (x s.e.) by depth strat (5 m bin) for analysis section E.
The cobble in section E, Sandy Point to Stony Headurred in patches between 5 and 25 m depth.
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The total algal cover was between 80 and 90 % ltwe— 15 m depth, before decreasing to
around 67% in 15 — 20 m depth. Red algae were ¢marchnt group in 5 — 15 m depth. Small
amounts of Cystophora, Caulocystis, Sargassum, Sporochnus, filamentous brown algae and
Caulerpa were also present in this depth range. Below 1%lapth the algal community was
dopminated by a mix of red algae and brown filarnestalgae, with smaller amountsSaf gassum
andSporochnus. Small amounts of sponge were present below lepthd

3.2.7. Section F

3.2.7.1. Habitat Distribution Section F

Section F characterised the subregion from Stoag e Low Head covering a survey area of
4,571.55 ha (45.71 Kin(Table 24). A large reef system occurred in @ticoious band from Stony
Head to Low Head which was fringed by an inshomedbaf sand to 5 m with the reef continuing
out to the 1.5 km boundary in 20 — 25 m water depdagrass was present in the 0-10 m depth
zone off Beechford and west of Three Mile Bluffamhixed once again with the reef system.
Subsection F had the lowest accuracy results feeations A-F from Swan Island through to Low
Head. The mixture of habitats between cobble aeflared cobble and seagrass made boundary
definition very difficult (Table 25).

Table 24. Habitat distribution within Section F Sbny Head to Low Head.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Seagrass (ha)
0-5 28.82 450.86 343.57 48.55 871.79
5-10 110.00 1078.86 206.48 18.01 1413.36
10-15 265.51 783.97 119.61 0.00 1169.09
15-20 151.79 546.02 80.31 0.00 778.12
20-25 95.99 205.30 23.59 0.00 324.89
25+ 14.30 0.00 0.00 0.00 14.30
TOTAL 666.41 3065.01 773.56 66.56 4571.55
Percentage [14.58% 67.05% 16.92% 1.46%

Table 25. Error analysis of habitats within Sectio F Stony Head to Low Head.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 725 550 64 50 0 1389] 52.20%

Reef 526 1906 0 246 0 2678 71.17%

Sand 616 113 361 26 0 1116 32.35%

Seagrass 500 207 97 446 0 1250 35.68%

Silt 0 0 0 0 0 0 0.00%

Producer Total 2367 2776 522 768 0 6433

Producer Accuracy 30.63% 68.66% 69.16% 58.07% 0.00%

Accuracy: 53.44%

Kappa: 0.338
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3.2.7.2 Seagrass Distribution Section F

Seagrass in section F occurred as numerous sntldfeen amongst the inshore reef and cobble.
Amphibolis antarctica was the dominant species between 0 and 15 m defth90 — 95 % cover

in 0 — 10 m depth before falling to just over 6Qcéer in 10 — 15 m depth (Figure 86). In 10 — 15
m depthPosidonia australis comprised around 20 % seagrass cover.

100 + O Heterozostera Tasmanica
— =] O Amphibolis antarctica
80 - | Halophila australis
B Posidonia australis
O\O 60 ) %
3]
>
o}
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Figure 86. Mean seagrass cover (+ s.e.) within seags beds by depth strata (5 m bin) for analysis ston F.

3.2.7.3 Algal Distribution Section F

The total algal cover in section F, Stony head dw lHead, was greater than 95 % cover to 10 m
depth, and then gradually reduced to around 70 Wérdoy 15 — 20 m depth (Figure 87). The 0 — 5
m depth range was dominated Bystophora and Acrocarpia, with lesser amounts of several
species includingCaulocystis, Xiphophora, Dichtyopteris, Caulerpa, red and brown turfing algae,
and red algae. In the 5 — 10 m depth rabggophora, Acrocarpia, and red and brown turfing algae
were the dominant component of the algae communiiih lesser amounts o€aulocystis,
Xiphophora, Sargassum, Seirococcus, Caulerpa, and red algae. Below 10 m depth red algae was the
dominant algal group. Small amounts BEklonia, Cystophora, Caulocystis, Carpoglossum,
Sargassum, Caulerpa and, and red and brown turfing algae were pregerit5 m depth, with
Acrocarpia, Sargassum, Sporonchus, Caulerpa and red and brown turfing algae in 15 — 20 m depth
Small amounts of sponge were present below 5 measing to around 30 % by 15 — 20 m depth.
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Figure 87. Mean Algal Cover (+ s.e.) by depth strat (5 m bin) for analysis section F.

Section F, Stony Head to Low Head, had numeroushpatof cobble, often interspersed amongst
reef. The cobble extended between 0 and 25 m, tithmajority of cobble surveyed in 10 — 25 m
depth. The algal cover in the 10 m depth was aratin® and gradually decreased to around 70 %
by 25 m depth. Between 10 and 20 m depth a miedfand brown turfing algae and red algae
dominated the cobble substrate. Small amountCailocystis, Xiphophora and Acrocarpia
occurred between 10 — 15 m depth, small amounGafassum between 10 — 20 m depth, and
small amounts ofporochnus between 10 and 25 m depth. Sponge was found iff amaunts in

10 — 15 m depth, and increased to become a majapaaeent of the biota in 15 — 25 m depth.

3.2.8 Tamar River to Swan Island Summary

The summary statistics for the entire region fromelPoint to Low Head are presented in Tables
26 -28. The majority of the habitat in the 1.5kuaifer zone from the coastline was dominated by
both reef and sand habitat with significant ardaseagrass present interspersed amongst the reef
habitat. Sand habitat comprised 48% of the ar&3@&90 ha and reef 31.19%. The majority of the
reef habitat was found within subsections E and the depth range 5-15 meters.

The error analysis (Table 29) of the entire redrom Tree Point to Low Head shows a combined
accuracy result of 72.72% which is reliable for toebination of habitats and the complexity of
the boundaries sampled from single beam acousfiks.lowest producer’s accuracy result was
generated for cobble habitat. This result may lpdaéxed by the confusion of seagrass and cobble
to be identified acoustically and also due to titermixed nature of these habitats that at the

1:25000 scale, it was impossible to be able tagaaphically represent these habitats using linear
boundaries.
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Table 26. Distribution of habitats (reef and sand)n the region Swan Island to the Tamar River.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Seagrass (ha)
0-5 31.91 1637.84 3958.06 511.84 6139.65
5-10 216.42 2600.27 3332.13 1657.79 7806.61
10-15 773.16 2486.79 3108.38 942.71 7311.04
15-20 625.55 1441.71 1587.22 240.96 3895.44
20-25 369.58 512.39 1015.98 7.58 1905.52
25+ 553.56 238.75 739.80 0.49 1532.59
TOTAL 2570.18 8917.75 13741.56 3361.37 28590.86
Percentage |8.99% 31.19% 48.06% 11.76%

Table 27. Distribution of habitats by reporting sibsection for the region Swan Island to the Tamar Rier.

HABITAT |SECTION TOTAL
A B @ D E F

Cobble 241.95 411.81 553.89 119.76 576.36 666.41] 2,570.18

Reef 1,944 .41 403.18 780.64 388.71] 2,335.79| 3,065.01] 8,917.75

Sand 895.85] 2,670.67{ 1,941.38] 5,481.96| 1,978.14 773.56] 13,741.56

Seagrass 170.18] 1,200.98] 1,676.00 171.99 75.67 66.56{ 3,361.37

TOTAL 3,252.39] 4,686.65] 4,951.91| 6,162.42] 4,965.95| 4,571.55] 28,590.86

Table 28. Percentage of habitat area total by repting section in the Swan Island to the Tamar River

HABITAT |SECTION TOTAL

A B C D) E F
Cobble 0.8% 1.4% 1.9% 0.4% 2.0% 2.3% 9.0%
Reef 6.8% 1.4% 2.7% 1.4% 8.2% 10.7% 31.2%
Sand 3.1% 9.3% 6.8% 19.2% 6.9% 2.7% 48.1%
Seagrass 0.6% 4.2% 5.9% 0.6% 0.3% 0.2% 11.8%
TOTAL 11.4% 16.4% 17.3% 21.6% 17.4% 16.0%| 100.0%

Table 29. Error analysis of all habitats from Swanlsland to the Tamar River.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 2105 1010 114 57 0 3286| 64.06%

Reef 664 12256 97 911 0 13928| 88.00%

Sand 781 619 2534 347 0 4281 59.19%

Seagrass 687 1745 622 3504 0 6558 53.43%

Silt 0 0 0 0 0 0 0.00%

Producer Total 4237 15630 3367 4819 0 28053

Producer Accuracy 49.68% 78.41% 75.26% 72.71% 0.00%

Accuracy: 72.72%

Kappa: 0.578436
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3.2.9 Reef and Cobble Profile

The profile of reef in the Swan Island to the moofthhe Tamar River was dominated by low
profile reef (Figure 88). Low profile reef accouditier over 95 % of all reef in section F, over 90 %
of reef in section B and E, and over 82 % in theaming sections. Medium profile reef accounted
for between 10 % and 17 % in sections A, C and lexNfor the remaining sections this was less
than 10 %. Section F had the lowest amount of nmeglicofile reef with only 3.5 %. High profile
reef was only observed in section D, with less &% of all reef in this section classified aghhi
profile reef.

100% - O Low Profile
_ — @ Medium Profile
] _ m High Profile
80% -| ]
S 60% -
‘0
o
Q.
IS
o
© 0,
< 40% -+
20% -
o N . LLL

A B (o D E F
Section

Figure 88. Percentage composition of low profile &f (< 1 m rise and fall), medium profile reef (1 4 m rise and

fall) and high profile reef (> 4 m rise and fall) br reef substrate by section in the Swan Island tdamar River
mapping region.

The cobble within the Swan Island to Tamar Riveppiag region was predominantly low profile,

with over 98 % of all cobble classified as low pie{Figure 89). This is typical of cobble habitat,

which due to its mobile nature will generally exhilitle vertical structuring. The small amounts o

medium profile cobble observed probably represeammabination of steeper cobble banks and

misclassification of reef substrate as cobble.
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Figure 89. Percentage composition of low profile dble (< 1 m rise and fall), medium profile cobble{ — 4 m rise
and fall) and high profile cobble (> 4 m rise anddll) for cobble substrate by section in the Swan land to Tamar
River mapping region.

3.2.10 Particle Size Analysis

The particle size analysis for the Swan Island ama&r River mapping region showed a consistent
sediment structure throughout. The majority of serlit samples were classified as fine sand, with
a median grain size (Phi 50%) of 2.4 to 2.7 (Fig@@e-Figure 92 and Figure 94 -Figure 100). The
only exception was sample 4, which classified asliome sand on the Wentworth scale, with a
median particle size of 1.7 on the phi scale (Fefi8).

Swan Tamar Site 1 Swan Tamar Site 2
100% -~ 100% -~

90% 90%
80% - 80%
70% 70%
60% 60%

50% 50%

% composition
% composition

40% - 40% -
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20% 20%

10% 10%

0% T T T T T T 1 0%

Phi size Phi size

Figure 90. Swan Tamar Site 1, Phi 50% = 2.7, Figure 91. Swan Tamar Site 2, Phi 50% = 2.5,
Wentworth classification = fine sand. Wentworth classification = fine sand.
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Figure 92. Swan Tamar Site 3, Phi 50% = 2.7,
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Wentworth classification = fine sand.
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Figure 93. Swan Tamar Site 4, Phi 50% = 1.4,
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Wentworth classification = medium sand.
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Figure 94. Swan Tamar Site 5, Phi 50% = 2.5,
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Wentworth classification = fine sand.
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Figure 95. Swan Tamar Site 6, Phi 50% = 2.4,
Wentworth classification = fine sand.
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Figure 96. Swan Tamar Site 7, Phi 50% =
2.6, Wentworth classification = fine sand.
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Figure 97. Swan Tamar Site 8, Phi 50% = 2.6,
Wentworth classification = fine sand.
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Figure 98. Swan Tamar Site 9, Phi 50% = 2.6, Figure 100. Swan Tamar Site 11, Phi 50%
Wentworth classification = fine sand. = 2.5, Wentworth classification = fine
— Swan Tamar Site 10 sand.
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Figure 99. Swan Tamar Site 10, Phi 50%
= 2.5, Wentworth classification = fine
sand.
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3.3. The Tamar Estuary

The Tamar Estuary survey zone extends 1.5 kmgoun the mouth of the Tamar Estuary south to
Launceston. This region is within the NRM Northiggliction and the habitat mapping of this area
covers a very important estuarine habitat of tagestThe mapping of this region is very timely
given recent development pressure within the cagetinkigure 101 indicates the two (A and B)
analysis regions that have been subset for tharysflhe maps generated in this region cover a
total of 4479.26 ha (or 44.79 Kjrof seabed. Figure 102 shows the bathymetric r#pecestuary.
Figures 103-122 show the habitat maps at 1:25,ep@ting the distribution of cobble, reef, sand,
silt, seagrass and intertidal ricegrass acrosstingy zone.
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Figure 101. Location map showing analysis and repting sections for the Tamar River.
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3.3.1. Bathymetry and habitat maps of the Tamar Estuary
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Figure 102. Map of bathymetry from the Tamar Riverinterpolated from acoustic data.
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Figure 103 .Index map of 1:25 000 habitat maps fahe Tamar River map series.
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Figure 104. Tamar River map series map 1 showing blaymetry and habitats off West Head and Greens Be#&c
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Figure 105. Tamar River map series map 2 showing blaymetry and habitats between Low Head and Friendly
Point.
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Figure 106. Tamar River map series map 3 showing biaymetry and habitats off Kelso Bay and Clarence Piot.
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Figure 107. Tamar River map series map 4 showing blaymetry and habitats in Port Dalrymple.
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Figure 108. Tamar River map series map 5 showing biaymetry and habitats in Long Reach.
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Figure 109. Tamar River map series map 6 showing lfaymetry and habitats in East Arm.
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Figure 110. Tamar River map series map 7 showing lfaymetry and habitats in West Arm.
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Figure 111. Tamar River map series map 8 showing llaymetry and habitats in Middle Arm and off Beauty
Point.
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Figure 112. Tamar River map series map 9 showing fymetry and habitats from Ruffins Bay to Barretts Point.

Final Report to NRM North Page 107



SeaMap Tasmania- Mapping the Gaps

494000 496000 498000
(] (] |

5438000
1
]
5438000

Spring Bay

5436000
1
5436000

< Egg Is
1 1 P
494000 496000 498000
1:25,000 14
[ T T T T T T T | 5 6
0 0.5 1 2 km 8
- Reef - Seagrass — 9

% Cobble - Rice Grass

Sand :] Land 1

Silt 12

13

Figure 113. Tamar River map series map 10 showingathymetry and habitats from Spring Bay to Egg Islam.
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Figure 114. Tamar River map series map 11 showingathymetry and habitats from Leam to Swan Bay.
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Figure 115. Tamar River map series map 12 showingathymetry and habitats from Swan Point to Gravelly
Beach.
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Figure 116. Tamar River map series map 13 showingathymetry and habitats from Swan Bay to Cimitiere
Point.
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Figure 117. Tamar River map series map 14 showingathymetry and habitats around Blackwall.
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Figure 118. Tamar River map series map 15 showingathymetry and habitats off Lone Pine Point.
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Figure 119. Tamar River map series map 16 showingathymetry and habitats off Dog Point and Freshwater
Point.
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Figure 120. Tamar River map series map 17 showingathymetry and habitats around Tamar Island.
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Figure 121. Tamar River map series map 18 showingathymetry and habitats between Green Hillock Poinand
Haystack Point.
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Figure 122. Tamar River map series map 19 showingathymetry and habitats between Bames Point and
Launceston.
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3.3.2. Section A

3.3.2.1. Habitat Distribution

Section A covered a total area of 7250.23 ha dfeavithin the estuary and ranged from West
Head/ Low Head to the Batman Bridge. The majoritthe habitat type within the survey zone was
characterised by silt (46.5%) and reef (29.7%) wéhgrass, cobble, sand and rice grass present
(Table 30). The boundaries of the rice grass hiavigae determined from aerial photography
records scanned and digitised as per the methogoldatjne in Section 2.3 and 2.4. The accuracy
of the habitat maps in this subsection had an dvwesult of 68.4% (Table 31). This was
characterised by a low producer’s accuracy of 288&dbble habitat which was often misclassified
with sand habitat. Due to the soft smooth natuth@efacoustic response to silt habitat, sand Habita
appears much harder on the echogram and can heseanf the habitat graduated into cobble from
silt as opposed to graduating from silt to sand.

Table 30. Distribution of habitats by depth in Setion A of the Tamar Estuary.

DEPTH SUBSTRATE TOTAL
Cobble Reef (ha) [Sand (ha) |Seagrass |Silt (ha) |Rice
(ha) (ha) Grass (ha)
0-5 2.60 488.68 501.42 294.52 1909.69 [13.78 3210.68
5-10 22.06 344.01 125.81 0.71 563.34 0.00 1055.93
10-15 52.05 508.20 86.99 23.21 325.41 0.00 995.86
15-20 109.53 386.59 41.29 0.00 295.55 0.00 832.96
20-25 227.41 105.54 22.91 0.00 170.58 0.00 526.43
25-30 74.01 99.52 2.62 0.00 96.09 0.00 272.24
30+ 120.67 223.94 1.47 0.00 10.03 0.00 356.11
TOTAL 608.34 2156.48 [782.50 318.44 3370.69 (13.78 7250.23
Percentage |8.39% 29.74% 10.79% 4.39% 46.49% 0.19%

Table 31. Accuracy assessment of habitats in Siect A of the Tamar Estuary.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 1420 1171 159 3 314 3067| 46.30%

Reef 985 6170 72 0 243 7470 82.60%

Sand 235 693 805 64 0 1797 44.80%

Seagrass 0 360 337 478 142 1317 36.29%

Silt 206 76 0 0 2098 2380| 88.15%

Producer Total 2846 8470 1373 545 2797 16031

Producer Accuracy 49.89% 72.85% 58.63% 87.71% 75.01%

Accuracy: 68.44%

Kappa: 0.537

3.3.2.2. Seagrass Distribution Section A

Section A contained a mix of four seagrass spd€iggire 123). In 0 — 5 m deptHeterozostera
tasmanica was the dominant species, comprising nearly 60 ¥eafjrass cover. This decreased to
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28 % by 5 — 10 m depth and less than 5 % coverwbdld m depth.Amphibolis antarctica
comprised around 20 % cover in 0 — 5 m depth, dsang to 6 % cover in 5 — 10 m depth.
Posidonia australis comprised 14 % cover in 0 — 5 m depth and incee&s@8 % coverin 5—-10m
depth. A small amount ddalophila australis (<1 %) occurred in 5 — 10 m depth.

100 + O Heterozostera Tasmanica
O Amphibolis antarctica
30 - | Halophila australis
B Posidonia australis
60 o
o
>
o)
O 40 -
20 4}‘
0 -
00-05m 05-10m 10-15m

Depth Range (m)

Figure 123. Mean seagrass cover (x s.e.) within ggass beds by depth strata (5 m bin) for analysisstion A.

3.3.2.3 Algal Distribution Section A

The total cover of algae in section A, From Wesatieow Head to the Batman Bridge, was greater
than 95 % in the 0 — 10 m depth range and thenllsapduced to less than 5 % cover below 25 m
depth (Figure 124). The 0 — 5 m depth range wasimaied by a mix oPhyllospora, Ecklonia,
Cystophora, Acrocarpia, Sargassum, and red algae. Small amounts @dulocystis, Seirococcus,
Perithalia, red and brown turfing algae, and filamentous r@algae were also present in this depth
range. The 5 — 10 m depth range was dominatdgtkipnia, Acrocarpia, Sargassum and red algae.

A mix of minor species were also present includidigyllospora, Cystophora, Caulocystis,
Carpoglossum, Xiphophora, Seirococcus, red and brown turfing algae, and filamentous lorow
algae. Below 10 m depth the algal community wasidatad by red algae, with small amounts of a
mix of algae includindzcklonia, Cystophora, Caulocystis, Acrocarpia, Carpoglossum, Sargassum,
Sooronchus and filamentous brown algae. Below 25 m there wary little algae present on the
reef, with only small amounts of red algae preser®5 m depth. Sponge was present from 5 - 10 m
and encrusting invertebrates from 10 — 15 m deptlese became the dominant component of the
biota below 15 m depth, with sponge comprising 5®fthe benthic cover below 20 m depth.
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Figure 124. Mean Algal Cover (£ s.e.) by depth stta (5 m bin) for analysis section A.

The algal analysis of the algae of section A of Tlaenar River was further subdivided into three
sections based on the distribution of dominantladgacies. Section Al, which encompassed the
exposed sections at the mouth of the Tamar Riv@m £agoon Bay to West Head /Low Head,

Section Al. Low Head to Lagoon Bay

The algal cover in section A1 was close to 100 %h@ O — 5 m depth range and gradually
decreased to 70 % in the 20 — 25 % depth rangei@-it25). Below 25 m the algal cover rapidly
decreased to below 6 % cover. In 0 — 5 m ddpitfllospora dominated the algal community,
comprising around 50 % of the algal cov@ystophora andAcrocarpia were also common in this
depth range, with small amountskiklonia, Carpoglossum , Sargassum and red algae. In5—-10 m
depth a mix ofecklonia, Acraocarpia, and red algae dominated the algal community, wiitialler
amounts ofCystophora, Caulocystis, Carpoglossum, Sargassum also present. In 10 — 15 m depth
red algae was the dominant algal group, with Saemralbunts ofecklonia, Caulocystis, Acrocarpia,
Carpoglossum, Sargassum, Sporonchus, and Dictyopteris. From 15 — 25 m depth red algae
comprised greater than 50 % of the algal coverh winall amounts oEcklionia, Cystophora,
Carpoglossum, Sargassum, Sporonchus and filamentous brown algae. Below 25 m small am®u
of red algae were present to 40 m depth. Spongante@ common component of the benthic
community from 10 — 15 m depth and was the dominantponent form 25 — 50 m depth.
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Figure 125. Mean Algal Cover (£ s.e.) by depth stta (5 m bin) for analysis sub-section Al.
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Section A2. Lagoon Bay to Beauty Point

The total algal cover in section Al, from LagooryBa Beauty Point was greater than 95 % in the 0
— 10 m depth range then decreased to less tharb@ 26 m depth (Figure 126). In 0 — 10 m the
algal community was dominated I&Bckionia, Sargassum and Red algae, with small amounts of
filamentous brown algae. Below 10 m red algae daieiththe algal community to 25 m depth, with

peak cover in the 10 — 15 m depth range at aroin@o6cover. Sponge was present in small
quantities from 5 — 10 mm depth and became the mkmhibenthic cover below 15 m depth.

Encrusting invertebrates became common below 1&pthdand comprised 25 — 40 % cover below
20 m depth.
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Figure 126. Mean Algal Cover (+ s.e.) by depth stta (5 m bin) for analysis sub-section A2.

Section A3. Beauty Point to Batman Bridge.

Total algal cover in section Al, from Beauty Pdmthe Batman Bridge was low, at around 60 % in
the 0 — 5 m depth range (Figure 127). Along theging reef in 0 — 5 m deptBargassum was the
most common algae, wit small amounts of red anevbrturfing algae, and red algae. Below 5 m
reef was generally dominated by invertebrate growttluding sponges, although there was little
continuous reef from shore to this depth.
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Figure 127. Mean Algal Cover (+ s.e.) by depth stta (5 m bin) for analysis sub-section A3.
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3.3.2.4 Invertebrate Communities

Extensive invertebrate communities exist on bo#f @nd cobble substrate at the mouth of the
Tamar River. Overall there were approximately 540di invertebrate habitat within a region
extending from the mouth of the Tamar River to agpnately Beauty Point (Table 32). South of
Beauty Point the density of invertebrates on reef eobble substrate decreased significantly, and
although dense patches were occasionally observeth® video, the invertebrate cover was
generally low.

Table 32. Breakdown of area (ha) covered by invertgate communities within the Tamar River by 5 m deph
strata for both reef and cobble substrates, and cobined total.

Depth Cobble Reef Total

05-10m - 1.37 1.37

10-15m - 1.99 1.99

15-20m 11.51 44.48 55.99

20-25m  47.25 52.07 99.32

25-30m  32.87 65.93 98.80

30-35m  40.08 64.94 105.02

35-40m 28.30 49.15 77.45

40-45m 13.14 50.17 63.31

45-50m 11.54 19.63 31.17

50-55m  5.32 0.21 5.53

55-60m 0.03 - 0.03

Total 190.03  348.57| 538.61

The invertebrate habitat consists of a mix of geoineluding but not limited to; sponges (Phylum
Porifera), Bryozoans (Phylum Bryozoa), and sevgraups belonging to the Class Anthozoa
(Phylum Cnidaria) which include Zoanthids (Orderadthidea), Octocorals (Order Alcyonacea),
Hydroids (Order Hydroida) and Anemones (Order Aatia). Ascideans (Phylum Chordata, Class
Ascidiacea) have also been included in the inveatebanalysis, due to their similar growth habit,
although they are more closely related to vertelstaData was collated from the video transects for
this region to examine the cover of these specyeddpth on both cobble and reef habitat. Reef
habitat had a higher invertebrate cover than orctiiible habitat. In both cases invertebrate cover
was very low in the 0 — 10 m depth range with I#&n 5 % cover. Below 10 m depth the
invertebrate cover increased as a result of deetdealgal cover. In both cases greater than 50 %
invertebrate cover was reached at below 20 m d€pthboth reef and cobble substrates sponges
were the dominant component of the invertebratensonity across all depth ranges.

The cover of invertebrates on reef was generally iggh below 20 m depth, with between 68 %
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and 100 % cover (Figure 128). The invertebrate camty was dominated by sponges in all depths
below 10 m depth. Sponges comprised over 50 % eaffaever between 25 and 45 m depth and
again below 55 m depth. Octocorals were the nexdtroommon group, with 18 % to 26 % cover
between 20 and 50 m depth. The octocorals obsevessla mix of soft corals and gorgonians. Low
amounts of anemones were present in depth betweemd 55 m depth, ranging from 5 — 15 %
cover. Ascidians were present in similar quantitrethe deeper water between 40 and 50 m depth.
Bryozoans were also present in low quantities betw20 and 35 m depth, with cover between 5
and 7 %. Hydroids were present in trace amountsdset 15 and 40 m depth.
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Figure 128. Average cover of dominant invertebratgroups on reef substrate divided by 5 m depth bin&r the
Tamar River.

The cover of invertebrates was lower on cobbletatibhan for reef habitat, possibly due to the less
stable nature of cobble habitat. Total invertebcateer varied between 30 % and 53 % between 15
and 60 m depth, in all these depth ranges therditilasalgal growth, and as such the invertebrate
community was dominant. As for the reef substr#ite, invertebrate community on the cobble
substrate was dominated by sponges across all dapgies, with sponge cover from 20 to 36 %
between 20 and 60 m depth (Figure 129). Octocaval® the next most dominant group with
between 5 % and 18 % cover between 15 and 60 rh.d®ptthe cobble habitat the octocorals were
dominated by soft corals. Small amounts of bryozoarer (4 % — 8 %) were observed between 15
and 25 m depth and again in 35 — 40 m depth. Smabunts of ascidians were present between 20
and 35 m depth. Hydroids were present in trace atsdn 15 to 30 m depth.
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Figure 129. Average cover of dominant invertebratgroups on reef substrate divided by 5 m depth bin&r the
Tamar River.

3.3.3. Section B

3.3.3.1. Habitat Distribution

Section B of the Tamar Estuary subregion analygsneled from the Batman Bridge to Launceston.
The survey area covered a region of 4,479.27ha&k®2) (Table 33). The dominant habitat type

was silt habitat (87.15%) with very small areasesff and rice grass into the intertidal zone. $acti

B of the estuary did not support any sand or seadrabitat. The accuracy assessment for Section B
was 97.3% (Table 34) with some uncertainty in therfalary identification between cobble and silt
habitat. This insignificant result could be exptairdue to the miscalculation of boundaries in
interpolating the acoustic points into continuoo$/gons.

Table 33. Distribution of habitats by depth in Setion B of the Tamar Estuary.

DEPTH SUBSTRATE TOTAL
Cobble Reef (ha) [Sand (ha) |Seagrass |Silt (ha) |Rice
(ha) (ha) Grass (ha)
0-5 4.53 6.90 0.00 0.00 2257.29 |422.78 2691.51
5-10 0.36 0.32 0.00 0.00 913.01 121 914.89
10-15 3.93 1.25 0.00 0.00 420.96 0.00 426.14
15-20 0.88 8.23 0.00 0.00 226.67 0.00 235.77
20-25 0.00 23.70 0.00 0.00 68.01 0.00 91.71
25-30 0.00 63.98 0.00 0.00 17.71 0.00 81.69
30+ 0.00 37.54 0.00 0.00 0.00 0.00 37.54
TOTAL 9.70 141.93 0.00 0.00 3903.64 [423.99 4479.26
Percentage |0.22% 3.17% 0.00% 0.00% 87.15% 9.47%
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Table 34. Accuracy assessment of habitat in Seati® of the Tamar Estuary.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 0 0 0 10 10 0.00%

Reef 0 0 0 0 81 81 0.00%

Sand 0 0 0 0 0 0 0.00%

Seagrass 0 0 0 0 0 0 0.00%

Silt 0 0 0 0 626 626] 100.00%

Producer Total 0 0 0 0 717 717

Producer Accuracy 0.00% 0.00% 0.00% 0.00% 87.31%

Accuracy: 87.31%

Kappa: 0.000

3.3.3.2 Seagrass Distribution Section B

Section B, from the Batman Bridge to Launcestod,mdit contain any sub-tidal seagrass beds.

3.3.3.3 Algal Distribution Section B

The reef in section B, from the Batman Bridge tauheeston, did not support any significant
(mappable) beds of sub tidal algae.

3.3.4. Tamar Estuary Region Summary

Of the 11,729 ha (117 km2) of seabed in the Tanstudty surveyed 62% of the habitat was silt,
19% reef and the remaining habitat cobble, sandgrass and ricegrass (Table 35). Seagrass
habitat was detected to 15 m water depths andgrases out to 10 m. Of the total area of habitat
surveyed 5902 ha of the 11,729 ha was sampledeirDth mm depth contour. Tables 35 — 37
describe the distribution of habitats by subsectiorithe entire estuary.

Table 35. Distribution of habitats by depth for the Tamar Estuary.

DEPTH SUBSTRATE TOTAL
Cobble Reef (ha) |Sand (ha) |Seagrass |[Silt (ha) Rice Grass
(ha) (ha) (ha)
0-5 7.12 495.58 482.06 313.88 4166.98 436.57 5902.19
5-10 22.42 344.32 120.10 0.71 1476.35 1.21 1965.11
10-15 55.99 509.45 86.99 28.92 746.36 0.00 1427.71
15-20 110.41 394.82 41.29 0.00 522.22 0.00 1068.74
20-25 227.41 129.24 22.91 0.00 238.58 0.00 618.15
25-30 74.01 163.50 2.62 0.00 113.80 0.00 353.93
30+ 120.67 261.49 1.47 0.00 10.03 0.00 393.66
TOTAL 618.04 2298.40 757.43 343.51 7274.33 437.78 11729.49
Percentage |5.27% 19.60% 6.46% 2.93% 62.02% 3.73%
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Distribution of habitats by reportingsubsection for the Tamar Estuary.

HABITAT [SECTION TOTAL
A

Cobble 608.34 9.70 618.04
Reef 2,156.48 141.93| 2,298.40
Sand 757.43 0.00 757.43
Seagrass 343,51 0.00 343.51
Silt 3,370.69| 3,903.64| 7,274.33
Rice Grass 13.78 423.99 437.78
TOTAL 7,250.23| 4,479.26( 11,729.49

Table 37. Percentage of habitat area total by repting section in the Tamar Estuary.

HABITAT |SECTION TOTAL
A

Cobble 5.2% 0.1% 5.3%
Reef 18.4% 1.2% 19.6%
Sand 6.7% 0.0% 6.7%
Seagrass 2.7% 0.0% 2.7%
Silt 28.7% 33.3% 62.0%
Rice Grass 0.1% 3.6% 3.7%
TOTAL 61.8% 38.2%| 100.0%

The uncertainty analysis of the Tamar Estuary (@&8]) shows an overall accuracy result of
69.24%. The lowest producer’s accuracy was gereefatecobble habitat. This could be explained
by the difficulty in determining the boundariestbé cobble habitat with reef, sand and even silt
where the boundaries are gradual transitions ahdrisp boundaries. Sand and silt habitats were
also at times confused in the cartography which beagxplained by the sampling design of the
across depth transects where the transition zeossdand to silt were so gradual it was impossible
to identify from the acoustics the exact locatibnhe boundary and even more difficult to
determine from the video analysis if the sedimeas$ wmdeed sand or silt.
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Table 38. Error analysis for all habitat types wihin the Tamar Estuary.

Video Class Map Class User User

Total Accuracy
Cobble [Reef Sand Seagrass |Silt

Cobble 1420 1171 159 3 324 3077| 46.15%

Reef 985 6170 72 0 324 7551 81.71%

Sand 235 693 805 64 0 1797 44.80%

Seagrass 0 360 337 478 142 1317 36.29%

Silt 206 76 0 0 2724 3006] 90.62%

Producer Total 2846 8470 1373 545 3514 16748

Producer Accuracy 49.89% 72.85% 58.63% 87.71% 77.52%

Accuracy: 69.24%

Kappa: 0.555

3.3.5. Reef and Cobble Profile

The Tamar River was dominated by low profile reath between 72 and 81 % of all reef classified
as low profile (Figure 130). Medium profile reefcaanted for between 18 and 28 % of the reef,
with high profile less than 1 %. There was a slighigher proportion of low profile reef and a
slightly lower proportion of medium in section Aropared to section B. Section B however had
significantly less reef overall, with the majoray that occurring in the immediate vicinity south o
the Batman Bridge. Here the steep sides of ther mbannel account for the slightly higher
proportion of medium profile reef.

100% - O Low Profile
@ Medium Profile

| High Profile

80% -

60% -

40% -~

% composition

20% ~

0%

Section

Figure 130. Percentage composition of low profileeef (< 1 m rise and fall), medium profile reef (1 4 m rise and
fall) and high profile reef (> 4 m rise and fall) br reef substrate by section in the Tamar River.
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The profile of cobble in the Tamar River was dondaby low profile cobble. Low profile cobble
accounted for between 93 % and 95 % of all coblilkinvthe Tamar River (Figure 131). Medium
profile cobble accounted for a further 5 to 6 %atif cobble. This relatively high proportion of
medium profile cobble may be a reflection of theegt sides of the main river channel. A small
amount of high profile cobble was also observeskiction A.

100% - O Low Profile
@ Medium Profile

m High Profile
80% -

60% -

40% -

% composition
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0% T e R
A B
Section

Figure 131. Percentage composition of low profileobble (< 1 m rise and fall), medium profile cobbl€l — 4 m
rise and fall) and high profile cobble (> 4 m riseand fall) for cobble substrate by section in the Tanar River.

3.3.6. Particle Size Analysis

The particle size of sediment cores taken througiio®i Tamar River showed a high degree of
variation along the length of the river. In the apend of the Tamar River, south of Blackwall, the
sediments were dominated by silt, with some finedsaround Nelsons Shoal (Figure 132 -Figure
139). Between Blackwall and Beauty point the sedis@ere predominantly very fine to fine sand,
with occasional medium sand (Figure 140 -Figure)15¥om Beauty Point to the Mouth of the

Tamar the sediments were dominated by medium tseaands, and very fine to fine gravel, with
silt in the sheltered backwater behind Green Is{&ngure 154 -Figure 165).

Final report to NRM North Page 128



SeaMap Tasmania- Mapping the Gaps

Tamar Site 1
100% -+

90%
80%
70% A
60% -
50% A
40%
30% |
20%
10% |
0% . . . { :
1 2 3 4 5

% composition

T T
-2 -1 0
Phi size

Figure 132. Tamar Site 1, Phi 50% > 4.5,
Wentworth classification = silt.
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Figure 133. Tamar Site 2, Phi 50% > 4.5,
Wentworth classification = silt.
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Figure 134. Tamar Site 3, Phi 50% > 4.5,
Wentworth classification = silt.
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Figure 135. Tamar Site 4, Phi 50% > 4.5,
Wentworth classification = silt.
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Figure 136. Tamar Site 5, Phi 50% > 4.5,
Wentworth classification = silt.
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Figure 137. Tamar Site 6, Phi 50% > 4.5,
Wentworth classification = silt.
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Figure 138. Tamar Site 7, Phi 50% = 2.0,
Wentworth classification = fine sand.

Tamar Site 8
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Figure 139. Tamar Site 8, Phi 50% = 4.3,
Wentworth classification = silt.
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Figure 140. Tamar Site 9, Phi 50% = 1.7,
Wentworth classification = medium sand.
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Figure 141. Tamar Site 10, Phi 50% = 3.9,
Wentworth classification = very fine sand.
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Figure 142. Tamar Site 11, Phi 50% = 2.6,
Wentworth classification = fine sand.
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Figure 143. Tamar Site 12, Phi 50% = 3.7,
Wentworth classification = very fine sand.
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Figure 144. Tamar Site 13, Phi 50% = 1.9,
Wentworth classification = medium sand.
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Figure 145. Tamar Site 14, Phi 50% = 3.5,
Wentworth classification = very fine sand.
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Figure 146. Tamar Site 15, Phi 50% = 2.1,
Wentworth classification = fine sand.
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Figure 147. Tamar Site 16, Phi 50% = 2.6,
Wentworth classification = fine sand.
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Tamar Site 17
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Figure 148. Tamar Site 17, Phi 50% = 2.7,
Wentworth classification = fine sand.
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Figure 149. Tamar Site 18, Phi 50% = 2.5,
Wentworth classification = fine sand.
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Figure 150. Tamar Site 19, Phi 50% = 2.7,
Wentworth classification = fine sand.
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Figure 151. Tamar Site 20, Phi 50% = 2.5,
Wentworth classification = fine sand.

Tamar Site 21
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Figure 152. Tamar Site 21, Phi 50% = 3.6,
Wentworth classification = very fine sand.
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Figure 153. Tamar Site 22, Phi 50% = 2.1,
Wentworth classification = fine sand.

Tamar Site 23
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Figure 154. Tamar Site 23, Phi 50% = 1.6,
Wentworth classification = medium sand.
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Figure 155. Tamar Site 24, Phi 50% = 0.4,
Wentworth classification = coarse sand.
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Figure 156. Tamar Site 25, Phi 50% = 2.7,
Wentworth classification = fine sand.
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Figure 157. Tamar Site 26, Phi 50% = 3.7,
Wentworth classification = very fine sand.
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Figure 158. Tamar Site 27, Phi 50% = 1.9,
Wentworth classification = medium sand.
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Figure 160. Tamar Site 29, Phi 50% = 1.5,
Wentworth classification = medium sand.
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Figure 161. Tamar Site 30, Phi 50% = 0.1,
Wentworth classification = coarse sand.
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Figure 162. Tamar Site 31, Phi 50% = 1.1,
Wentworth classification = medium sand.

Tamar Site 32
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Figure 159. Tamar Site 28, Phi 50% = 4.0,
Wentworth classification = silt.

Figure 163. Tamar Site 32, Phi 50% = -2.5,
Wentworth classification = fine gravel.
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Tamar Site 33 Tamar Site 34
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Figure 164. Tamar Site 33, Phi 50% = -1.5, Figure 165. Tamar Site 34, Phi 50% = 2.5,
Wentworth classification = very fine gravel. Wentworth classification = fine sand
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3.4. Orielton Lagoon

Orielton Lagoon is situation in the NRM South regiand has been overlooked in the past few
years of seabed mapping within the region. Neweltdhs it is a very important RAMSAR listed site
for breeding shorebirds. The area surveyed withileldn Lagoon covered an area of 255.66 ha
(2.5 knf) (Figure 166). The maximum depth of Orielton Lagawas 1.4 m (Figure 167) and five
habitat types were identified; reef, cobble, saitiand seagrass.
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Figure 166. Location map showing area mapped in Oglton Lagoon.
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3.4.1. Bathymetry of Orielton Lagoon
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Figure 167. Map of bathymetry interpolated from acastic data.
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3.4.2. Orielton Lagoon

3.4.2.1. Habitat Distribution

A total of 255.66 ha or (2.5 Kinof seabed was mapped within Orielton Lagoon @&8). The
dominant habitat type was silt with sand habitatuogng on the western side of the Lagoon. A
small area of rocky reef (3.41%) and cobble halpit&t5%) were present on the eastern shoreline.
There was a small amount of seagrass in the tidddaange culvert on the southern side of the
lagoon, however this was not a significant amount.

The accuracy assessment of Orielton Lagoon showreé sincertainty in detecting the boundaries
of the rocky reef habitat (Table 40). Due to thalkhv water of Orielton Lagoon parts of the
inshore habitat mapping regime required samplingetcompleted with a sea kayak, a Non
Differential GPS and visual mapping techniques giSeabed Mapper. The interpolation of this
data has led to some confusion in identifying teg/\shallow boundaries.

Table 39. Percentage of habitat area of total foDrielton Lagoon.

Area (ha) |%
Cobble 0.63 0.25%
Reef 8.71 3.41%
Sand 51.15| 20.01%
Silt 195.18] 76.34%
TOTAL 255.66

Table 40. Error analysis for all habitat types wihin Orielton Lagoon.

Video Class Map Class User User

Total Accuracy
Cobble [Reef Sand Seagrass |Silt

Cobble 0 0 0 0 0 0 0.00%

Reef 0 297 0 0 0 297|] 100.00%

Sand 0 0 0 0 0 0 0.00%

Seagrass 0 0 0 0 0 0 0.00%

Silt 0 104 0 0 142 246] 57.72%

Producer Total 0 401 0 0 142 543

Producer Accuracy 0.00%| 74.06% 0.00% 0.00%| 100.00%

Accuracy: 80.85%

Kappa.: 0.599
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3.4.2.2  Seagrass Distribution Section A
A very small bed of seagrass was observed at theiiog of the causeway into Pittwater.

3.4.2.3  Algal Distribution Section A

Due to the shallow depths of Orielton Lagoon (< 8eep) and the small amount of rocky substrate,
the algal analysis in Orielton Lagoon is presemted single depth region. Algal cover was
generally high at around 88 % cover. The algal coxas dominated by two groups, Red algae (60
%) andCodiumfragile (28 %). The red algae consisted of a mix of sgaicieluding large amounts

of Polysiphonia sp.

3.4.2.4  Particle Size Analysis

The particle size in Orielton Lagoon was dominabgdfine sand, with a median particle size of
between 2.5 and 2.8 on the Phi scale (Figure 18@ir&171 and Figure 173). In the slightly deeper
basin of Orielton Lagoon the sediment was domindatedilt, with a median particle size of 4.1 on
the Phi scale (Figure 172).
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Figure 169. Orielton Site 1, Phi 50% = 2.8, Figure 172. Orielton Site 4, Phi 50% = 4.1,
Wentworth classification = fine sand. Wentworth classification = silt.
Orielton Site 2 Orielton Site 5
100% -+ 100% -+
90% | 90% |
80% -| 80% -|
70% - 70% -
é 60% 1 é 60% 1
é 50% - é 50% -
g g
§ 40% - § 40% -
30% - 30% -
20% - 20% -
10% | 10% |
0% T ™ i T T T y 0%
2 1 0 1 2 3 4 5 2 1 0 1 2 3 4 5
Phi size Phi size
Figure 170. Orielton Site 2, Phi 50% = 2.6, Figure 173. Orielton Site 5, Phi 50% = 2.5,
Wentworth classification = fine sand. Wentworth classification = fine sand.
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Figure 171. Orielton Site 3, Phi 50% = 2.6,
Wentworth classification = fine sand.
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3.5. Moulting Lagoon

Moulting Lagoon on the East Coast of Tasmania withe NRM South region was identified as a
significant gap requiring mapping in the ‘MappirgetGaps’ research project. The Great Swanport
region below the entrance channel to Moulting Laga@s mapped in 2005 as part of a Southern
NRM mapping initiative (Mount et al, 2005) and tldata builds onto that existing dataset. The
total area of seabed within Moulting Lagoon mappes 2880.56ha (28.8 Kin(Figure 174). Four
habitat classes were identified including AquatiacnophytesRuppia, seagrass and silt (Figures
175-178). The maximum depth identified in Moultihggoon was 5 m occurring in the entrance
channel with the majority of the Lagoon being un2ien water depth (Figure 179).
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Figure 174. Location map and index map of 1:25 OO@abitat maps for Moulting Lagoon map series.
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Figure 175. Moulting Lagoon map series map 1 showinbathymetry and habitats in Watsons Bay and

Sherbourne Bay.
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Figure 176. Moulting Lagoon map series map 2 showgnbathymetry and habitats at Egg Farm and Bulls Hed.
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Figure 177. Moulting Lagoon map series map 3 showinbathymetry and habitats between Campbells Bank ah
Barkstand Point.
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Figure 178. Moulting Lagoon map series map 4 showinbathymetry and habitats in White Rock Bay and Midlle
Bank.
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3.5.1. Bathymetry of Moulting Lagoon
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Figure 179. Map showing bathymetry of Moulting Lagmn interpolated from acoustic data.
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3.5.2. Moulting Lagoon

3.5.2.1. Habitat Distribution

Of the 2880.56 ha mapped 76% consisteBuppia habitat on unconsolidated sediment. A further
21 % of the seabed was unvegetated silt with 0.2d8grass and 1.72% aquatic macrophyte (Table

41).

The uncertainty analysis for Moulting Lagoon (Tah®) gives a very low uncertainty result. This is

due to the nature of validating intermixed classfesquatic vegetation from the video analysis
combined with attempting to map mixed vegetationgiacoustics. Seagrass had the highest

producer’s accuracies most likely attributed tolibenogeneity and discrete nature of the seagrass

occurring in the entrance channel (Figure 177).

Table 41. Percentage of habitat area of total foMoulting Lagoon.

Area (ha) |%
Aquatic Macro 49.64 1.72%
Ruppia 2,205.66] 76.57%
Seagrass 6.19 0.21%
Silt 619.07] 21.49%
TOTAL 2,880.56

Table 42. Error analysis for all habitat types wihin Moulting Lagoon.

Video Class Map Class User User
Total Accuracy
Aquatic |Ruppia [Sand Silt Seagrass
Macro
Aguatic Macro 5 93 1 99 5.05%
Ruppia 7 287 1 11 306] 93.79%
Sand 0 0.00%
Silt 31 136 53 1 221] 23.98%
Seagrass 28 186 101 315] 32.06%
Producer Total 43 544 0 241 113 941
Producer Accuracy 11.63%| 52.76% 0.00%| 21.99%]| 89.38%
Accuracy: 47.40%
Kappa.: 0.256
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3.5.2.2. Seagrass Distribution

Moulting Lagoon contained a large amount of seagrasd aquatic macrophyte growth.
Heter ozostera tasmanica was mainly limited to the entrance channel andahge shallow banks in
the southern part of the lagoon. The remainden@idgoon contained extensive bed&abpia sp.
hornwort and filamentous algae. Within areas idexti as Heteozostera beds from the video,
Heter ozostera tasmanica cover averaged 61 %, with 22 % filamentous algaksamall amounts of
both Ruppia sp. and hornwort (<5 % total), with the remaindere substrate. Within areas
identified asRuppia beds from the vidediuppia sp. cover averaged 65 %, with 30 % filamentous
algae and 10 % hornwort, with the remainder babstsate.

3.5.2.3. Algal Distribution

Reef habitat was not identified in Moulting Lagoon.

3.5.2.4. Patrticle Size Analysis

The majority of Moulting Lagoon was dominated bygetation; however bare sediment was present
on Middle Bank and Top Bank. The sediment from ¢h&lsallow banks was found to be fine sand

on the Wentworth classification, with a median jgéetsize of 2.6 — 2.7 on the Phi scale (Figure

180 and Figure 181).

Moulting Site 1 Moulting Site 2

% composition
a
3 8 % 8 8 %8 %
S x5 S S
L L L
% composition
a
Q
S

Phi size Phi size

Figure 180. Moulting Site 1, Phi 50% = 2.7, Figure 181. Moulting Site 2, Phi 50% = 2.6,
Wentworth classification = fine sand. Wentworth classification = fine sand
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3.6. Macquarie Harbour

Macquarie Harbour lies within the NRM Cradlecopstsdiction on the west coast of Tasmania
(Figure 182). The analysis of the 29,174ha aredbkas divided into three subregions A, B C and
extend from Hells Gate at the entrance to the Harbmthe mouth of the Gordon River in the south
east. A large proportion of the harbour is in deptl5 m, with 55 m being the deepest zone
recorded (Figure 183). The distribution of halsitatthe harbour are presented in Figures 184-205.

f=40°S

,\ §trahan

N
Je <
(¥
Hells 9
ate \ —22's

Gordon River

Macquarie Harbour Sections
A
LB
e
0 2 4 8 km

Figure 182. Location map showing analysis and repting sections for Macquarie Harbour.
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3.6.1. Bathymetry and habitat maps of Macquarie Harbour
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Figure 183. Map showing bathymetry for Macquarie Habour interpolated from acoustic data.
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Figure 184. Index map of 1:25 000 habitat maps favilacquarie Harbour map series.
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Figure 185. Macquarie Harbour map series map 1 showg bathymetry and habitats between Magazine Point

and Cat Island.
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Figure 186. Macquarie Harbour map series map 2 showg bathymetry and habitats between Regatta Pointrzd
the King River.
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Figure 187. Macquarie Harbour map series map 3 shawg bathymetry and habitats at the entrance to
Macquarie Harbour.
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Figure 188. Macquarie Harbour map series map 4 showg bathymetry and habitats from Swan Basin to Fraer
Flats.
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Figure 189. Macquarie Harbour map series map 5 showg bathymetry and habitats from King Point to
Connellys Point.
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Figure 190. Macquarie Harbour map series map 6 showg bathymetry and habitats from Cosy Corner to
Backagain Point.
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Figure 191. Macquarie Harbour map series map 7 shawg bathymetry and habitats between Elizabeth Islad
and Liberty Bay.
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Figure 192. Macquarie Harbour map series map 8 shawg bathymetry and habitats between Sophia Point ah

Liberty Point.
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Figure 193. Macquarie Harbour map series map 9 shawg bathymetry and habitats between Sophia Point ah
Coal Head.
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Figure 194. Macquarie Harbour map series map 10 slwang bathymetry and habitats from Butt of Liberty t o
Double Cove.
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Figure 195. Macquarie Harbour map series map 11 shwing bathymetry and habitats in central Macquarie
Harbour.
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Figure 196. Macquarie Harbour map series map 12 shwing bathymetry and habitats from Coal Head to Ding
Point.
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Figure 197. Macquarie Harbour map series map 13 shang bathymetry and habitats around Soldiers Island
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Figure 198. Macquarie Harbour map series map 14 shaing bathymetry and habitats between Hogan Cove and
Steadman Point.
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Figure 199. Macquarie Harbour map series map 15 shng bathymetry and habitats between Richardsons Ba
and Sarah Island.
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Figure 200. Macquarie Harbour map series map 16 shing bathymetry and habitats between Gould Point ad
Pine Point.
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Figure 201. Macquarie Harbour map series map 17 shing bathymetry and habitats between Charcoal Burnes

Bluff and Kelly Basin.

Final Report to NRM North Page 167



SeaMap Tasmania- Mapping the Gaps

372000 374000

<9

Rum Point

5304000
5304000

Bobs Bay

5302000
5302000

Shanrock Point >

5300000
5300000

J
372000 374000

1:25,000
| T T T T T T T 1 14115 | 16 = 17
0 0.5 1 2km

19

221 cobble Sand Contours (5m) ~A V]
Reef Silt
- ee ! 20

Figure 202. Macquarie Harbour map series map 18 shwing bathymetry and habitats between Rum Point and
Shamrock Point.
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Figure 203. Macquarie Harbour map series map 19 shaing bathymetry and habitats between Gordon Point ad
Grubbys Point.
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Figure 204. Macquarie Harbour map series map 20 shang bathymetry and habitats in Birchs Inlet.
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Figure 205. Macquarie Harbour map series map 21 shang bathymetry and habitats in Birchs Inlet.
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3.6.2. Section A

3.6.2.1. Habitat Distribution

Within section A, from Hells Gate to Liberty Poemd Sophia Point, 62% of the habitat was silt
followed by 34% of sand. Some small areas of reskwvdetected in the fringing zones in less than
15 m water depth. Cobble was also not identifredapths below 15 m (Table 42). The error
analysis of section A showed a very high accuraty of 96% for the 5 habitat classes (Table 43).
Cobble and Seagrass do not have any accuracy assuilieo transects were not conducted on these
habitat types. Sand and reef showed some confustbieir boundary identification likely

attributable to the interpolation between transeotgducted at 200m interval spacing.

Table 42. Habitat distribution by depth for Sectim A of Macquarie Harbour.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Silt (ha)

0-5 272.05 16.83 3,140.78 1,264.54 4,694.20

5-10 33.36 2.29 395.47 766.84 1,197.96

10-15 2.58 1.64 74.99 774.46 853.67

15-20 0.75 0.55 26.61 642.83 670.74

20-25 0.00 0.00 3.36 533.63 536.99

25-30 0.00 0.00 2.58 536.65 539.23

30-35 0.00 0.00 5.73 911.47 917.20

35+ 0.00 0.00 0.00 1,234.01 1,234.01

TOTAL 308.74 21.31 3,649.51 6,664.45 10,644.01

Percentage |2.90% 0.20% 34.29% 62.61%

Table 43. Error analysis for Section A of Macquareé Harbour.
Video Class Map Class User User
Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 0 0 0 0 0 0.00%
Reef 0 495 15 0 0 510] 97.06%
Sand 0 30 180 0 0 210 85.71%
Seagrass 0 0 0 0 0 0 0.00%
Silt 0 0 0 0 431 431] 100.00%
Producer Total 0 525 195 0 431 1151
Producer Accuracy 0.00% 94.29% 92.31% 0.00%]| 100.00%
Accuracy: 96.09%
Kappa: 0.938

3.6.2.2. Seagrass Distribution Section A

Seagrass was not detected in Section A of Macqttaibour.
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3.6.2.3. Algal Distribution Section A

Small amounts of fringing reef occurred within Maeage Harbour, however no algae was detected
using the video on these reefs. This may be priynaie to the dark tannin stained waters
preventing enough light reaching the substrateippart algal growth.

3.6.3. Section B

3.6.3.1. Habitat Distribution

Within section B of Macquarie Harbour, extendingnir Liberty and Sophia Point to Steadman
Point and Dingy Point, 10,079.28 ha (100.7%kaf area was mapped with 84% of the seabed
habitat identified as silt (Table 44). Small amauat fringing reef were again identified in the

depth strata < 15m mainly around Double Cove. $emftat decreased from the 1-5 m depth range
to 15 m and was then replaced by silt habitat ten35

The accuracy assessment of Section B shows somigsaamin the identification of the sand and
silt boundary with sand being confused as silt taal§Table 45). This is most likely due to the
indeterminate nature of the two soft sediment laébifiorming a fuzzy boundary and also the high
chance of misclassification of the soft sedimeatrfithe video. The boundaries of cobble and silt
were also confused showing some uncertainty iétermination of the cobble boundaries from
the 200m transect spacing for such small habitiggpas.

Table 44. Habitat distribution by depth for Section B of Macquarie Harbour.

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Silt (ha)
0-5 380.01 91.94 739.35 28.03 1,239.33
5-10 44.52 19.15 249.24 217.85 530.76
10-15 0.00 5.17 47.43 886.59 939.19
15-20 0.00 0.00 0.00 1,969.79 1,969.79
20-25 0.00 0.00 0.00 1,321.43 1,321.43
25-30 0.00 0.00 0.00 930.84 930.84
30-35 0.00 0.00 0.00 1,075.08 1,075.08
35+ 0.00 0.00 0.00 2,072.85 2,072.85
TOTAL 424.53 116.26 1,036.02 8,502.46 10,079.28
Percentage |4.21% 1.15% 10.28% 84.36%
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Table 45. Error analysis for Section B of Macquar Harbour.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 80 0 73 0 0 153| 52.29%

Reef 0 0 0 0 0 0 0.00%

Sand 0 0 0 0 0 0 0.00%

Seagrass 0 0 0 0 0 0 0.00%

Silt 45 0 105 0 355 505 70.30%

Producer Total 125 0 178 0 355 658

Producer Accuracy 64.00% 0.00% 0.00% 0.00%]| 100.00%

Accuracy: 66.11%

Kappa: 0.374

3.6.3.2. Seagrass Distribution Section B

Seagrass was not identified in Section B of Madgudarbour.

3.6.3.3. Algal Distribution Section B

Small amounts of fringing reef occurred within Maage Harbour, however no algae was detected
using the video on these reefs. This may be priynaie to the dark tannin stained waters
preventing enough light reaching the substrateippart algal growth.

3.6.4. Section C

3.6.4.1. Habitat Distribution

Section C of Macquarie Harbour from Steadman am#jypPoint to Birches Inlet and the entrance
to the Gordon River was dominated by silt habig&t %) with very little cobble (4.08%) and reef
habitat (0.30%) and a marginal strip of sand habitgshing at the 15-20 m depth contour (Table

46).

The accuracy assessment result for Section C wd9%Q(Table 47). Confusion existed between
silt and sand habitats which, as mentioned prelyauay be due to the inability to identify
transition zones from the video and/or acoustia.daeef and sand habitat was also confused in a
few instances which may have been an interpolatiaccuracy around Sarah Island on the small
patches of reef in <5 m water depth.
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Table 46. Habitat distribution by depth for Section C of Macquarie Harbour.

3.6.4.2. Seagrass Distribution Section C

DEPTH SUBSTRATE TOTAL
Cobble (ha) Reef (ha) Sand (ha) Silt (ha)

0-5 317.09 17.20 690.44 2,067.82 3,092.55

5-10 26.81 4.97 124.52 2,019.53 2,175.83

10-15 0.81 2.90 13.77 1,312.17 1,329.66

15-20 0.00 0.00 2.00 927.38 929.38

20-25 0.00 0.00 0.00 455.23 455.23

25-30 0.00 0.00 0.00 262.79 262.79

30-35 0.00 0.00 0.00 183.42 183.42

35+ 0.00 0.00 0.00 22.43 22.43

TOTAL 344.72 25.08 830.73 7,250.76 8,451.29

Percentage |4.08% 0.30% 9.83% 85.79%

Table 47. Error analysis for Section C of Macquar Harbour.
Video Class Map Class User User
Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 0 0 0 0 0 0 0.00%
Reef 0 88 16 0 0 104 84.62%
Sand 0 0 0 0 0 0 0.00%
Seagrass 0 0 0 0 0 0 0.00%
Silt 0 0 24 0 67 91| 73.63%
Producer Total 0 88 40 0 67 195
Producer Accuracy 0.00%| 100.00% 0.00% 0.00%]| 100.00%
Accuracy: 79.49%
Kappa: 0.658

Seagrass was not identified in Section C of Madqudarbour.

3.6.4.3. Algal Distribution Section C

Small amounts of fringing reef occurred within Maage Harbour, however no algae was detected
using the video on these reefs. This may be priynaie to the dark tannin stained waters
preventing enough light reaching the substrateippart algal growth.
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3.6.5. Macquarie Harbour Region Summary

Habitat distribution in Macquarie Harbour was doatéd by silt habitat which extended from the
shallow depths through to the deepest depth of &b tire central channel. Tables 48-50 illustrate
the distribution of habitat by reporting sectiog,depth strata, by percentage of the entire harbour
and by habitat. The majority of reef habitat ocedrin section B in the 0-5 m depth strata. Cobble
habitat consisted of 3.69% of all habitat typethm harbour and existed out to 20 m water depth.
The overall accuracy of the error analysis for Merte Harbour was 84.63% (Table 51). Reef was
correctly identified and mapped 95% of the timeg aitt 100%. Lower producers’ accuracies were
calculated for cobble (64%) and sand (43%) dubedrideterminate nature of these two habitat
types 1) because of the fuzzy nature of their batied and 2) due to the accuracy of identifying
them correctly from the video analysis. Overall #lteuracy results produced very reliable estimates

of the habitats of Macquarie Harbour.

Table 48. Habitat distribution by depth for Macquarie Harbour.

DEPTH SUBSTRATE TOTAL

Cobble Reef (ha) |Sand (ha) [Silt (ha)

(ha)
0-5 969.15 125.97 4,570.57 [3,360.39 [9,026.08
5-10 104.70 26.42 769.22 3,004.22 |3,904.56
10-15 3.39 9.71 136.19 2,973.22 |3,12251
15-20 0.75 0.55 28.61 3,540.00 |3,569.91
20-25 0.00 0.00 3.36 2,310.29 |2,313.65
25-30 0.00 0.00 2.58 1,730.28 (1,732.87
30-35 0.00 0.00 5.73 2,169.97 |2,175.70
35+ 0.00 0.00 0.00 3,329.30 |3,329.30
TOTAL 1,077.99 [162.65 5,516.27 |22,417.67 |29,174.57
Percentage |3.69% 0.56% 18.91% 76.84%

Table 49. Habitat distribution by reporting section for Macquarie Harbour.

HABITAT |SECTION TOTAL
A B C

Cobble 308.74] 42453 344.72] 1,077.99

Reef 21.31] 116.26]  25.08] 162.65

Sand 3,649.51| 1,036.02] 830.73| 5,516.27

Silt 6,664.45| 8,502.46| 7,250.76| 22,417.67

TOTAL 10,644.01] 10,079.28| 8,451.29] 29,174.57

Table 50. Percentage distribution of habitats byeporting section for Macq

uarie Harbour.

HABITAT |SECTION TOTAL

A B C
Cobble 1.06% 1.46% 1.18% 3.69%
Reef 0.07% 0.40% 0.09% 0.56%
Sand 12.51% 3.55% 2.85%| 18.91%
Silt 22.84%] 29.14%| 24.85%] 76.84%
TOTAL 36.48%| 34.55%| 28.97%]| 100.00%
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Table 51. Error analysis for all sections of Macqarie Harbour.

Video Class Map Class User User

Total Accuracy
Cobble |Reef Sand Seagrass |Silt

Cobble 80 0 73 0 0 153| 52.29%

Reef 0 583 31 0 0 614| 94.95%

Sand 0 30 180 0 0 210 85.71%

Seagrass 0 0 0 0 0 0 0.00%

Silt 45 0 129 0 853 1027| 83.06%

Producer Total 125 613 413 0 853 2004

Producer Accuracy 64.00% 95.11% 43.58% 0.00%]| 100.00%

Accuracy: 84.63%

Kappa: 0.768

3.6.6. Reef and Cobble Profile

Macquarie Harbour was characterised by a relatigeigll proportion of reef habitat, however the
reef profile within Macquarie Harbour showed a &aegmount of variation. In all three sections low
profile reef was the dominant profile category,hniietween 65 % and 94 % (Figure 206). Sections
A and C also contained a relatively high proportodrmedium profile reef, between 25 and 32 %,
these two sections also had small amounts of higfilgreef (less than 2 %). In section A, medium
profile reef occurred mainly around the entrancéviacquarie Harbour at Hells Gates, while in
section C, medium profile reef occurred mainly ax&arah Island.

% composition

100% -

80% -

60% -

40% -~

20% ~

0%

O Low Profile
@ Medium Profile

| High Profile
B C
Section

Figure 206. Percentage composition of low profileeef (< 1 m rise and fall), medium profile reef (1 4 m rise and
fall) and high profile reef (> 4 m rise and fall) br reef substrate by section in Macquarie Harbour.
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The cobble habitat within each of the three sestion Macquarie Harbour was found to be
dominated by low profile cobble, with over 97 %alff cobble classed as low profile (Figure 207).
The small amount of medium profile cobble was primalue to the steep sides of several of the
cobble banks, especially in section A, where medwafile cobble accounted for around 3 % of all
cobble substrate.

100% - O Low Profile
@ Medium Profile
m High Profile
80% -
S 60% -
‘@
o
Q.
£
o
(&)
N 40% -
20% -~
0% [
A B C
Section

Figure 207. Percentage composition of low profileobble (< 1 m rise and fall), medium profile cobbl€l — 4 m
rise and fall) and high profile cobble (> 4 m riseand fall) for cobble substrate by section in Macquae Harbour.

3.6.7. Particle Size Analysis

The sediments within Macquarie Harbour were doneithdly silt, with median particle size in most
samples greater than 4 on the Phi scale (FigureF2@8re 229). The shallow sand bank at the
entrance to Macquarie Harbour had slightly coassdiment, with these samples being classified as
fine sand; with a median particle size betweera2d 2.7 on the Phi scale (Figure 226 and Figure
227). Close to the shore along parts of centralqdage Harbour were fringing shallow banks

which comprised a medium sand, generally to ardunddepth (Figure 223 and Figure 225).
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Figure 208. Macquarie Harbour Site 1, Phi 50% >
4.5, Wentworth classification = silt.
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Figure 209. Macquarie Harbour Site 2, Phi 50% >
4.5, Wentworth classification = silt.
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Figure 210. Macquarie Harbour Site 3, Phi 50% >
4.5, Wentworth classification = silt.
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Figure 211. Macquarie Harbour Site 4, Phi 50% >
4.5, Wentworth classification = silt.
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Figure 212. Macquarie Harbour Site 5, Phi 50% >
4.5, Wentworth classification = silt.
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Figure 213. Macquarie Harbour Site 6, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 7
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Figure 214. Macquarie Harbour Site 7, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 8
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Figure 215. Macquarie Harbour Site 8, Phi 50% >
4.5, Wentworth classification = silt.
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Macquarie Harbour Site 9
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Figure 216. Macquarie Harbour Site 9, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 10
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Figure 217. Macquarie Harbour Site 10, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 11
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Figure 218. Macquarie Harbour Site 11, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 12
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Figure 219. Macquarie Harbour Site 12, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 13
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Figure 220. Macquarie Harbour Site 13, Phi 50% =
4.1, Wentworth classification = silt.
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Figure 221. Macquarie Harbour Site 14, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 15
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Figure 222. Macquarie Harbour Site 15, Phi 50% >
4.5, Wentworth classification = silt.

Macquarie Harbour Site 16
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Figure 223. Macquarie Harbour Site 16, Phi 50% =
1.9, Wentworth classification = medium sand.
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Figure 227.

Macquarie Harbour Site 18
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Figure 225. Macquarie Harbour Site 18, Phi 50% =
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Figure 228.

1.7, Wentworth classification = medium sand. 4.5,
Macquarie Harbour Site 19
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Figure 226. Macquarie Harbour Site 19, Phi 50% = Figure 229.
2.7, Wentworth classification = fine sand. 4.5,
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Macquarie Harbour Site 20, Phi 50% =

2.6, Wentworth classification = fine sand.
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Macquarie Harbour Site 21, Phi 50% >
Wentworth classification = silt.

Macquarie Harbour Site 22
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Macquarie Harbour Site 22, Phi 50% >
Wentworth classification = silt
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4. Discussion

This study provides the necessary information meglupy all three NRM regions within Tasmania
to contribute detailed information on the manageneéithe marine environments within their
jurisdictions. The results of this study providetemmary of the understanding of broad-scale
marine habitats in the selected Tasmanian marideesiuarine waters and greatly add value to
databases such as SeaMap Tasmania. These mapaikel@to all Tasmanians and ultimately
assist the Tasmanian community to better manageatsie resources.

The Bicheno to St Helens mapping region on the @zestt of Tasmania was characterised by a mix
of reef and sand substrates to a maximum depthoahd 60 m, although the majority was less than
30 m deep. The algal structure on the reef sulestats typical of east coast reefs (Edgar 1984,
Jordan Lucieer and Lawler. 2005, Lucieet. al. 2007a, Barrett and Willcox 2001), with a mix of
Durvillaea potatorum, Phyllospora comosa, Ecklonia radiata, Caulerpa sp. and red algae. In
general shallow exposed reefs contailagvillaea potatorum to approximately 2 — 3 m depth,
although on rocky headlands this extended deemdovBtheDurvillaea was a band dPhyllospora
comosa which was dominant to 15 — 20 m degdHklonia radiata was generally present below 5 m
depth, and became the dominant algae below 20 th.depsheltered areaB¢cklonia was dominant
below 5 — 10 m depth. Below 30 m depth the aburelaf&cklionia reduced due to limited light.
Red algae an€aulerpa were present across parts of the coast and in deggh ranges in low
cover.Caulerpa was particularly common around St Helens Islandl @nhHelens point in the 20 —
30 m depth range.

The giant string kelpyiacrocystis pyrifera, has historically been reported along this seatiocoast
including on the reefs off St Helens Point, St Hseldsland, Paddys Island, Ironhouse Point,
Piccaninny Point, Long Point, and Seymour Beacly¢gde 2003). The current survey identified a
small amount oMacrocystis south of Falmouth.

Vegetation on the sand substrate was limited tosspseagrass in 10 — 25 m depth range in the
vicinity of Diamond Island. The majority of the shhabitat within this mapping region is highly
exposed to southerly, easterly and northerly swells

The algal community along the section of coast fr@man Island to the Tamar River was
characterised by a mix of algal species typicathaf low to medium exposure of this coastline.
Much of the coastline was dominated by a combimatd Cystophora sp. andAcrocarpia
paniculata in the 0 — 10 m depth range, with varying amouwitSargassum sp., Caulocystis sp.,
Sooronchus sp and a suite of other species in low amounts Type of assemblage is typical for
much of the moderately exposed north coast (Edg@it,lLucieert. al. 2007b, Barrett and Willcox
2001). East of Cape Portland, the algal assemlotange closely reflected the algal assemblages of
the east coast (Lucieet. al. 2007a, Jordast. al. 2005), with large amounts &hyllospora comosa

in shallow water and increasing amountsEoklonia radiata below 10 m depth. This section of
coast has a north easterly aspect, and is expasédeteast coast swells, with this increased
exposure leading to a changed algal commumihyllospora comosa and Ecklonia radiata were
again prominent on the northern end of Waterhoskmsd, which has a higher level of exposure
than the majority of the northeast coast. West atéthouse Island, reef habitat below 10 — 15 m
depth was generally dominated by red algae, witlallsmmounts of sponge and incrusting
invertebrates below 20 — 25 m depth.
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Cobble habitat was present in small patches fraenmibuth of the Tamar River to Double Sandy
Point, and again around Waterhouse Island and €apgtand. The cobble habitat on the northeast
coast was generally in smaller patches compardgetextensive cobble habitat previously mapped
on the northwest coast (Luciestral. 2007b). Generally the algal cover on cobble hakits lower
than for reef habitat. Very little cobble was swye@ in the 0 — 5 m depth range. Between 5 and 10
m depthCystophora sp., Caulocystis sp, Sargassum sp. and red algae were the dominant component
of the algal community, especially west of Watedwisland. From Low Head to Five Mile Bluff
Acrocarpia paniculata, mixed red and brown turfing algae, a@dulerpa sp. were also present in
this depth range. Below 10 m the cobble habitat deaminated by red algae, with the exception of
the region between low head and Five Miles Bluffiickh also contained large amounts of red and
brown turfing algae, and from Five Mile Bluff to Dble Sandy Cape, which had a large amount of
filamentous brown algae, especially below 20 m klept

The algal communities within the Tamar River digpth strong trends with both depth and also
distance from the mouth of the river. At the moothhe Tamar, the algal community was typical of
exposed sections of the north coast, with a mixPbfllospora comosa, Ecklonia radiata,
Cystophora sp., Caulocystis sp., Acrocarpia paniculata, Carpoglossum confluens and Sargassum

sp. in depths less than 10 m, with red algae bewpmominant below 10 m depth (Luciestral.
2007b, Barrett and Willcox 2001). From the mouthtb&é Tamar to Beauty Point the algal
community changed to reflect the increasing infaeeof the river water, wittiecklonia radiata,
Sargassum sp. and red algae common to 10 m depth, below wtadhalgae were the dominant
group. Finally south of beauty point the algal commity was typical of low light and relatively
sheltered waters, with a mix @&argassum sp., turfing red and brown algae, and red algae to
approximately 5 m depth, below which very littlgad¢ growth existed.

The changing structure of the algal community frim@ mouth of the Tamar River to the Batman
Bridge is a reflection of the change from Bass iStir&luence to the river influence. Algal
communities at the mouth of the Tamar are strudtbsemedium levels wave action and good light
penetration. From Low head to Beauty Point lightgigation reduces with the increasing influence
of the highly turbid river water, and wave actiareduced to low levels. South of Beauty Point
light levels are low and so is wave action.

The Tamar River contains extensive invertebratersomties in depths below 15 — 20 m from Low
Head to Beauty Point. These invertebrate commnatie dominated by sponges (Phylum porifera),
but also have significant amounts of octocoralsl@iding soft corals, octocorals and gorgonians),
Hydroids, and Bryozoans, with small amounts of zloigis and anemones. Ascidians were also a
small component of this community, and althougheosely related to vertebrates were included
in the analysis due to their growth habit. The rhaaftthe Tamar is a particularly unique area along
the north coast due to a combination of strond tdarents, deep water (to 55 m depth), extensive
reef and cobble habitat and a combination of bo#issBStrait and estuarine water. Previously
extensive invertebrate communities have been iiethtalong the north coast off Rocky Cape and
Sisters beach (Lucieest. al. 2007b) and in the north east off Waterhouse isl@@atrett and
Willcox 2001), where reef habitat extends belown2depth, with sufficient current flows.
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Orielton Lagoon is a Ramsar listed wetland andnisnaportant habitat for migratory birds. The
lagoon is degraded due to land clearing in thehcaént and the surrounding urban development.
Algal Blooms within the lagoon were frequent in th890’s (Jonet. al. 1994, Daviest. al.
2006), primarily attributed to large nutrient inflirom Midway Point (Davieset. al. 2006).
Modification of the culvert infrastructure to enleantidal exchange was conducted in 1998 to help
disperse nutrient loads and stabilise salinity imitthe lagoon (Daviegt. al. 2006). The small
amount of hard substrate within Orielton Lagoon daminated by a mix o€odium sp. and red
algae, which are common in sheltered and ofteniemitrich waters. On the unconsolidated
substrate there were also small amounts of filamentlgae, includingracilaria sp., which is
often associated with increased levels of nutriehiterestingly no seagrass was observed in
Orielton Lagoon, compared to nearby Pitt Water Wwidontains large amounts of seagrass (Mount
et. al. 2005).

Moulting Lagoon, like Orielton Lagoon, is a RamBsted wetland, and supports a large number of
water birds (Tasmanian Parks and Wildlife Servig@7. It is a shallow lagoon, which is
dominated by dense beds of the seadRappia sp., with small amounts of the seagrasses
(Heterozostera tasmanica andZostera muelleri) and hornwort Ceratophyllum sp.?). ThéRuppia
comprises at least two speckanegacarpa andR. polycarpa (Tasmanian Parks and Wildlife
Service 2007)Heterozostera andZostera were confined to the banks of the entrance chaammal

the lower part of Moulting Lagoon.

Macquarie Harbour supported little algal and sesgygrowth, primarily because of the lack of light
penetrating the water column (due to the highlyhtarstained freshwater layer that occupies the
euphotic zone) (O’Connaat. al. 1996). Previous studies have only identified sraailbunts of the
seagrasZostera muelleri at Yellow Bluff and Swan Basin, with the brown aégEctocarpus
fasciculatus collected from fish farm nets near Liberty Po@t@onnoret. al. 1996).
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Appendix 1. Image Mapper (on DVD)

The habitat maps with linked video, images andistieal results of the individual reporting
sections can be viewed on the attached DVD.

Appendix 2. Algal identification images (on DVD)

ID images of algae identified in this region canvimwved in the HTML document on the attached
DVD.
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Appendix 3. Aerial Photograph Record.
Aerial photographs sourced for digitisation in tresearch indicating Photo ID number, Scale and
Date of Photo Acquisition.

1393-10 1:42000 02/03/2005 1351-238 1:42000 28/01/2002
1404-160 1:24000 14/02/2006 1351-246 1:42000 28/01/2002
1404-162 1:24000 14/02/2006 1351-248 1:42000 28/01/2002
1404-163 1:24000 14/02/2006 1351-249 1:42000 28/01/2002
1404-177 1:24000 14/02/2006 1351-265 1:42000 28/01/2002
1404-179 1:24000 14/02/2006 1351-266 1:42000 28/01/2002
1404-186 1:24000 14/02/2006 1351-275 1:42000 28/01/2002
1404-198 1:24000 14/02/2006 1351-278 1:42000 28/01/2002
1404-200 1:24000 14/02/2006 1398-178 1:42000 11/12/2005
1404-201 1:24000 14/02/2006 1398-180 1:42000 11/12/2005
1404-202 1:24000 14/02/2006 1398-182 1:42000 11/12/2005
1404-204 1:24000 14/02/2006 1398-184 1:42000 11/12/2005
1404-205 1:24000 14/02/2006 1398-186 1:42000 11/12/2005
1404-215 1:24000 14/02/2006 1398-193 1:42000 11/12/2005
1404-216 1:24000 14/02/2006 1333-110 1:42000 27/11/2000
1404-218 1:24000 14/02/2006 1333-113 1:42000 27/11/2000
1404-220 1:24000 14/02/2006 1333-177 1:42000 27/11/2000
1404-228 1:24000 14/02/2006 1333-180 1:42000 27/11/2000
1404-229 1:24000 14/02/2006 1333-181 1:42000 27/11/2000
1404-233 1:24000 14/02/2006 1333-31 1:42000 27/11/2000
1404-237 1:24000 14/02/2006 1333-33 1:42000 27/11/2000
1337-104 1:24000 20/12/2000 1337-14 1:24000 20/12/2000
1337-106 1:24000 20/12/2000 1337-34 1:24000 20/12/2000
1337-112 1:24000 20/12/2000 1356-245 1:42000 05/03/2002
1337-117 1:24000 20/12/2000 1393-134 1:42000 02/03/2005
1337-99 1:24000 20/12/2000 1400-39 1:42000 15/12/2005
1351-223 1:42000 28/01/2002 1404-39 1:24000 14/02/2006
1351-227 1:42000 28/01/2002 1407-201 1:42000 03/03/2006
1351-236 1:42000 28/01/2002
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