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NRM South: Habitat Mapping from Schouten Island to Bicheno  

Executive Summary 

In 2001 a baseline survey of marine habitats was conducted within the NRM South 
region, from Southport (on the south east coast of Tasmania) to Hellfire Bluff (on the 
east coast of Tasmania) known as the ‘Bruny Bioregion’.  The study presented the 
first detailed inventory of maps of marine habitats in Tasmanian waters.  While there 
are nine bioregions in Tasmanian coastal waters, the Bruny region was identified as a 
priority for mapping due to it high degree of marine endemism, high habitat diversity 
and the more urgent need for protection given the high population density of the 
region in close association with the capital city, Hobart.  This study builds onto the 
knowledge of this initial mapping completed by SEAMAP Tasmania in the NRM 
South region, providing information on marine benthic habitat distribution and extent 
in the southern half of the Freycinet Bioregion. The area captured in this mapping 
report completes 15, 298 ha to the northern boundary of the NRM South region from 
Schouten Island to Bicheno.  The maps published in this report have been expanded to 
include Great Oyster Bay and the coastline to Hellfire Bluff south of Maria Island.  
This report has provided an opportunity to present the maps of the NRM South region 
in hardcopy in one publication. The mapping of Great Oyster Bay was completed in 
2005 and Mercury Passage and Maria Island was mapped in 2003. 

The production of these maps involved extensive field surveys and the use of archived 
aerial photography in depths < 8 meters.  Habitat boundaries were logged in the field 
using a combination of echo sounder and video analysis of the seabed, with the video 
also used to identify the dominant macroalgae and seagrasses present.  Habitats were 
defined at two hierarchical levels, but are presented in the maps at the highest 
hierarchical level being reef and sand.  Further analysis on the structuring and profile 
of reef is provided in subsequent statistical analyses.  All spatial data and algal 
analysis results are stored in ArcGIS 9.0, a GIS database platform.  The habitat maps 
presented in this report are available at; http://www.utas.edu.au/tafi/seamap/ . 

The marine area on this section of the east coast of Tasmania has a diverse range of 
habitats reflecting the regions bathymetry and oceanography; including rocky reefs of 
varying exposure and depth, steeply sloping reef habitat with a variety of sponges in 
deeper water and sheltered bays with seagrass to the inside of Schouten Island and the 
Freycinet Peninsula. 

This survey provides natural resource managers, industry and the community with the 
information needed to contribute to biodiversity conservation and natural resource 
management on the east coast of Tasmania.  It provides further information needed to 
define and measure marine habitat extents in Tasmanian waters and increases our 
knowledge to improve impact assessments to protect the health and condition of sub 
tidal marine habitats in the Southern NRM region.  
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1. Introduction 

This project builds on the existing mapping conducted in the Southern NRM region 
from 2001 and fills a significant gap in the knowledge of coastal marine habitats in 
this region.  It contributes to the existing SEAMAP Tasmania habitat mapping 
database, contributing information on the coastal marine habitats from the western 
side of Schouten Island to Bicheno on the East Coast of Tasmania.  These data are 
required by managers, industry and the community to contribute to sustainable natural 
resource management in the near shore shallow marine waters of this region. 

Previous studies in the region have either focussed on assessing specific areas for 
potential Marine Protected Area (MPA) locations (Edgar, 1981; Edgar, 1984), the 
distribution of selected seagrass beds (Rees, 1993), estuarine mapping (Mount et al, 
2005), the assessment of habitat for commercial finfish species (Jordan et al, 1998) or 
have been completed at a very coarse scale (Edyvane et al., 2000).  This mapping 
project builds upon the data collected under the SEAMAP Tasmania project and 
significantly increases the breadth of knowledge regarding subtidal habitats in 
Tasmanian coastal waters. 

Habitat has previously been defined as “plant and animal communities as the 
characterising elements of the biotic environment, together with abiotic factors 
operating at a particular scale” (SGMHM Report, 2000).  As this definition indicates, 
combinations of biological and physical parameters of the habitat are normally 
required to explain where a particular species or community is found.  However, 
physical characteristics can often be reliably used to separate representative areas at 
the higher levels of the hierarchy of classification (Day and Roff, 2000), assuming 
that the important physical characters are known (e.g., wave energy, currents, nutrient 
load, substrate type, turbidity, water temperature). 

The main objectives of this report are to: 

• Provide detailed marine habitat maps at 1:25,000 scale of the shallow coastal 
waters to within 1.5 kms of the coastline. 

• Compile a spatial database for all the seagrass and adjacent habitat types and 
publish the maps on the Land Information System Tasmania (LIST) web 
mapping site and the SEAMAP Tasmania website 
(http://www.utas.edu.au/tafi/seamap/ ). 

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

• To communicate the findings to stakeholders and the community. 

The outputs of the project include: 

• The production of 1:25,000 estuarine and marine habitat maps in the identified 
areas published in hard copy form and on the Internet. 

• Production of a report detailing the biological and physical structure within 
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the mapping areas and the extent of key habitat types. 

• Generation of a CD ROM with ImageMapper software for viewing video 
linked to habitat maps and representative images and statistics of biological 
communities (Appendix 2). 

2. Methods 

The area captured in this mapping research report completes the northern boundary of 
the NRM South region from Schouten Island to Bicheno. The maps presented in this 
report however have been expanded to include Great Oyster Bay and the coastline to 
Hellfire Bluff south of Maria Island. These maps to this point have not been presented 
in hardcopy and the publication of this report has provided an opportunity to present 
these results together.  The mapping of Great Oyster Bay was completed in 2005 and 
Mercury Passage and Maria Island was mapped in 2003. 

Information on the distribution of benthic habitats in this report was colleted through 
a combination of aerial photography (both archival and via aerial survey), acoustic 
surveys, underwater video and visual observations.  The first step in the mapping 
process was the examination of aerial photographs from DPIW’s aerial photography 
library.  These often gave good resolution of boundaries between seagrass, reef and 
unvegetated habitats to approximately 8 m depth, but did not include information on 
depth and habitat structure.  Extensive ground-truthing from the FRV Nubeena II 
provided substantial additional habitat information, and physical data on depth, relief 
and substrate type that was not available from the photographs.  Field ground-truthing 
and survey work involved a series of transects perpendicular to the coast at distances 
no greater than 200 m apart.  The final maps were produced using the combined aerial 
photographs and field data to determine the most likely position of habitat boundaries. 
To determine the correlation of physical data to the biotic component of habitat type, 
regular video transects were conducted perpendicular to the coast, and biotic elements 
and physical variables recorded. 

2.1 Selection of Aerial Photographs 

The aerial photography archives of ILS, DPIW, were searched to identify photographs 
that covered the selected area between Schouten Island and Bicheno.  Fourteen aerial 
photographs at 1:42,000 were selected based on a calm water surface, suitable sun 
glint and camera angle conditions for determining sub-surface features through the 
water column. Images taken in 2002 were selected as they provided the best 
resolution and water penetration. Appendix 2 lists the aerial photographs selected and 
their coverage.  
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2.2 Scanning of Aerial Photos 

The selected archival aerial photographs were captured with an A3 flat bed colour 
scanner at 600 DPI (dots per inch).  The scanned images were stored as 24 bit colour 
TIFF images and viewed in the field as MrSID wavelet compressed images. 

2.3 Registering and Rectification of Aerial Photographs: 

Each image was georectified using ArcGIS 9.0 (Environmental Systems Research 
Institute (ESRI) to the LIST (Land Information Services Tasmania) coastline 
coverage in GDA94.  To rectify, a minimum of 15-ground control points were 
selected for each image.  The RMS (root mean square) error is an indicator of the 
position of each pixel relative to its location in the real world.  The average RMS 
error calculated for the images was ~ 0.00015 degrees. 

2.4 Capturing data from Aerial Photographs 

The aerial photographs were displayed in ArcGIS 9.1.  True colour images generally 
store data using twenty-four bits per pixel.  Each pixel is composed of three eight-bit 
bands representing the red, green and blue colour components.  Images are stored as 
raster data, where each cell in the image has a row and column number.  The images 
were displayed with the coastline information overlayed over the top of the image. 

In order to clearly identify certain features such as reef, sand and seagrass, the colour 
intensity and contrast of the image was altered via “stretching” each band.  For multi-
band images, a compositing process allows the creation of a true colour image by 
identifying the three bands used to represent the red, green and blue colour 
components.  These three colour components can be altered using a linear or 
logarithmic scale to reduce or increase the intensity of that band.  Due to the 
ambiguities inherent in interpretation of through-water imagery in the shallow 
subtidal environment, careful checking in the field was required to confirm the habitat 
types. 

 2.5 Field Data Collection 

Habitat boundaries were identified from 0-90 m using an echo sounder and video 
surveys.  

2.5.1 Acoustic Data Collection 

The benthic substrate from Schouten Island to Bicheno was mapped using a Simrad 
ES60 acoustic echo sounder.  A series of parallel transects were conducted along the 
coastline. Transects were spaced approximately 200 m apart, and ran from shore to a 
baseline established 1.5 km from shore.  The echo sounder was set to ping every 0.5 
seconds, with a pulse length of 0.256 ms and a power setting of 100 W.  The output 
from the echo sounder along with positional information from an OmniLite132 
differential GPS unit was logged using the Simrad ES60 software (v.1.5.2.76 
Kongsberg, Simrad). 
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The logged sounder output was imported into EchoView 3.30 (SonarData) for 
classification.  Different benthic substrates were determined based on changes in the 
thickness and intensity of the echo sounder output. Harder substrates, which reflect 
more acoustic energy, appear with a stronger second echo, while rougher substrates, 
which scatter more of the acoustic energy, appear with a longer tail on the first echo. 
Seagrass could also be distinguished based on the presence of acoustic reflectance 
above the sounder detected bottom. These acoustically different echo returns were 
related back to substrate type based on ground truth information collected by 
underwater video.  The echo sounder output was visually classified as reef, sand or 
seagrass. 

 

 

 
Figure 1. An example of the acoustic echo returns from sand, seagrass and silt habitats. 

 

Field data was sampled at fixed time intervals adhering to a “zigzag” pattern of 
transects perpendicular to the coast (Figure 2).  These transects were run at 200 m 
intervals along the coast, or more frequently where habitats changed rapidly or had 
patchy distributions.  ArcPad 6.0 was employed in the field to display previous 
transects and help maintain a regular field-sampling regime.  Habitat was broadly 
categorised into three main groupings.  These consisted of reef, unconsolidated 
substrates and seagrasses.  Each of these broad categories was broken down into 
numerous sub-categories based on relief for reefs, dominant sediment type for 
unconsolidated substrates and blade density for seagrasses (see Table 1 for detailed 
descriptions). 

The only elements of the biotic community that could be readily distinguished on the 
sounder were dense beds of the macroalga Macrocystis pyrifera and seagrass, mostly 
Heterozostera tasmanica.  The remaining biotic components required video drops for 
identification. 
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Figure 2. Acoustic transects sampled from Schouten Island to Bicheno in 2006. 
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2.5.2 Bathymetric Layers 

Bathymetric data was recorded by the ES60 echo sounder.  Logged data files were 
imported into EchoView 3.30 where the sounder detected bottom was checked for 
anomalies, corrected for the transducer depth and exported as a comma delimited text 
file containing depth and position. 

2.5.3 Tidal correction of bathymetric data 

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

 Di = D[h1+(h2-h1)*(cos(π*((t-t1)/(t2-t1)+1))+1)/2] 

Where Di is corrected depth and D is measured depth, h1,2 correspond to the heights of 
the high and low tides, t1,2 are the times of the high and low tides with t being the 
current time. This formula calculates the height of the tidal cycle for a given time and 
a given location and then applies this as a correction to the measured field data. All 
depth measures were corrected to Mean Sea Level based on the available standard 
port measurements. 

2.5.4 Video Data Collection 

A submersible digital video camera, MorphCam (MorphVision, NSW, Australia) was 
deployed at selected locations throughout the study region (Figure 3).  This was used 
to verify the aerial photography and echo sounder substrate classification and obtain 
more detailed information on algal distribution.  Positional information was recorded 
for each video drop as a series of GPS co-ordinates and also as a direct overlay of the 
GPS output (position, date and time) onto the video.  The video was analysed for 
dominant flora and fauna for each habitat type. 

The total percentage covers of all algal and seagrass species was recorded over five 
second blocks of video.  Dominant species were identified to the lowest taxonomic 
level possible.  Percentage cover was recorded in accordance with a 0-4 number 
scoring system where 0 = no algae, 1 = 0 – 25 % cover, 2 = 25 – 50 % cover, 3 = 50 –
75 % cover, 4 = 75 – 100 % cover.  The dominant algal communities for each habitat 
type were examined for each of the reporting sections in 5 m depth bins based on this 
video data.  A minimum of 30 replicates from each combination of habitat type, depth 
bin and reporting section were required for the analysis, where this criteria was not 
met the algal data were not analysed for that class. 
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Figure 3. Video transect points collected within the NRM South region in 2006. 
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2.6 Cartography 

The classified data files from Echo View 3.30 were imported into ArcGIS 9.1 as point 
data and were used to generate shapefiles of the different habitat types by on-screen 
digitising.  At the 1:2,000 scale, the points were carefully connected to form polygons 
of similar habitat type.  The outer (deeper) boundary of the polygon was generally 
identified using the field acoustic data, these points were overlaid on aerial 
photographs, and a habitat boundary was identified and a polygon drafted.  The aerial 
photographs were primarily used to help in determining the boundaries between sand 
and reef that were initially attributed from the field data.  The underwater video 
documentation was used to help verify the habitat type and the interface between 
different substrates.  In some instances, reefs covered by sand and not seen in the 
aerial photo were picked up by the echo sounder.  Likewise, low plant biomass areas 
observed from photographs that reflected as predominantly sand on the echo sounder 
have been recorded as sand, unless the plant biomass was found from video drops to 
be seagrass beds. 

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

 
The term “reef” applied to any consolidated substrate, though typically consists of rocky outcroppings. 
It may be of any profile or rugosity. 

 
The term medium relief referred to areas where the bottom was hard bedrock and the relief changed 
regularly.  Changes in depth are usually from 1-4 m over short distances. 

 
This definition referred to hard bedrock bottom type when there was very little change in the relief.  
This category occasionally overlapped with the patchy reef and hard sand categories. 

Unconsolidated Substrates 

 
Sand was the most commonly encountered unconsolidated substrate.  It represents the coarser end of a 
scale of sediments from silt to sand, though was mostly found to be fine sand.   

Vegetated unconsolidated substrate 

 
The “seagrass” category referred to the ‘dense’ areas of seagrass where the substrate, usually sand, was 
completely covered by seagrass and the patch size is greater than 20 m wide. Note, however, the 
division of the seagrass areas by density was indicative only.   

The dominant seagrass type mapped in the region was Heterozostera tasmanica.  The habitat mapping 
presented here, details the extent of the larger beds of this species. 

Table 1. Map Legend and definitions of substrate types and habitat categories used in this study- 

The field data were assessed for errors before cartography commenced.  The resulting 
habitat polygons are the basis of the habitat maps forming the main body of this 
report, which were summarised to establish the extent of each habitat class for each 
reporting section (as shown in Figure 4). 

2.7 Contouring 

A depth surface was generated from the field-collected data through the interpolation 
of depth (z) values.  Interpolation is the procedure of predicting the values of 
attributes at unsampled sites from measurements made at point locations within the 
same area or region.  This transformation is based on the Triangular Irregular 
Network (TIN) data model (Burrough and McDonnell, 1998).  Contours were created 
in ArcGIS 9.0 by interpolating the point data into a TIN and then creating contours 
from that TIN.  The contour coverage provides another source of information from 
which the habitat polygons can be verified against, especially for seagrass, which has 
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a maximum growth limitation. The depth contours were generated in 5 m intervals, 
from 5 m to 90 m depth, with the coastline forming the 0 m contour. 

3. Results 

For the presentation of results and analysis the coastline mapped is broken down into 
five reporting sections (A-E) as shown in Figure 4.  The extent of each habitat type is 
presented for each of these areas.  The physical baseline data are also described by 
each of these reporting sections with the maps presented in section 3.8.   

 

Figure 4. The location of the five reporting sections mapped within the Southern NRM region. 
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3.1 Bathymetry 

Depth and GPS position were constantly recorded during the field surveys. From this 
data bathymetric contours were generated. While the fine scale contours are printed 
on the 1:25,000 habitats maps (Appendix 1), an overview of the 2006 mapped region 
is presented in Figure 5. The region is characterised by a steep outer coastline and 
shallower embayments. Cliffs comprise much of the coastline on the eastern side of 
Schouten Island and the Freycinet Peninsula, with this topography reflected in the 
underwater structure. 

 

Figure 5. Bathymetry of the coastal region from Schouten Island to Bicheno. 
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3.2 Section A; Schouten Island 

3.2.1 Habitat Distribution 

The distribution of dominant habitats; reef, sand and seagrass in Section A is 
quantified by depth in Table 2. Within Section A, a large proportion of the near-shore 
habitat is comprised of reef, which decreases with increasing depth.  A bed of the 
seagrass Heterozostera tasmanica occurred between the 5 and 15 m depth contours on 
the northwest side of Schouten Island. The seagrass within this bed was medium 
density, becoming sparse on the margins of the bed. A significant amount of patchy 
reef and cobble, with associated algal growth, was mixed within this seagrass bed. 
The northeastern side of Schouten Island is one of the few places with suitable habitat 
for seagrass within this region, with sand habitat protected from ocean swell in less 
than 15 m depth. 

Depth (m)  Reef (ha) Sand (ha) Seagrass 
0-5 141 51.4 0
5-10 107.5 92.2 24.6
10-15 158.6 190.8 39
15-20 115.4 194.2 0
20-25 115.8 220.5 0
25-30 137.4 200.8 0
30-35 235.1 146.1 0
35-40 259 88.2 0
40-45 231 158 0
45-50 114 295.3 0
50-55 63.4 491 0
55-60 38.9 282.4 0
60-65 24.2 239.2 0
65-70 16.3 261.1 0
70+ 19.1 652.7 0
Total 1776.7 3563.9 63.6

 
Table 2. Distribution of habitats by depth within Section A. 

 3.2.2 Algal Analysis  

The distribution of canopy forming algal species around Schouten Island (Section A) 
showed strong correlation with depth.  The overall algal cover was greatest at around 
80 % from 0 to 30 m depth, before rapidly decreasing to less than 20 % cover by 45 m 
depth.  In the 0 - 5 m depth range Phyllospora comosa and Ecklonia radiata were the 
dominant species (Figure 6). There was a higher abundance of P. comosa in the 0 – 5 
m depth range in this section compared to the other sections (Sections B, C, D and E). 
This species was most abundant on the more sheltered western side of the island. In 
this depth range bull kelp Durvillaea potatorum dominated the southern and eastern 
sides of the island to approximately 2 – 3 metres depth, however due to the limitations 
of towing the video in shallow water this was not reflected in the analysis.  Bull kelp 
was also present in the 5 – 10 m depth range, especially on the more exposed southern 
and eastern sides of the island. 
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The cover of P. comosa decreased with depth and was not observed below 20 m.  
Conversely the amount of E. radiata increased to a maximum cover of approximately 
75 % in the 15 – 20 m depth range, before slowly decreasing in cover with increasing 
depth, however it was still present in small quantities in the 40 – 45 m depth range. 
The green algae, Caulerpa sp. became more abundant between 15 and 35 m, with 
peak abundance in the 20 – 25 m depth range.  Below 10 metres, red algae (numerous 
unidentified species) also became more abundant.  This may reflect the shift from 
dense P. comosa canopy to more open E. radiata canopy.  This either allows the algae 
to grow, or conversely the ability of the video to detect these understorey species was 
improved by the thinning of the canopy.  Coralline algae were present in small 
amounts in all depths to 35 m however the presence of these species is often obscured 
by the presence of canopy forming algal species so this is more an indication of 
presence/ absence than its true cover.  Below 30 metres the abundance of sponge 
habitat increases, and this forms the major group below 40 m. 
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Figure 6. Mean Percentage cover (± s.e.) for dominant canopy macroalgae and understorey algae 
associated with reef habitats in 5 m depth strata around Schouten Island (Section A) 

3.3 Section B; Cape Degerango to Cape Forestier 

3.3.1 Habitat Distribution 

The distribution of dominant habitats; reef, sand and seagrass in Section B is 
quantified by depth in Table 3. Heterozostera tasmanica formed a large, generally 
sparse bed between the 5 and 10 m depth contours along the length of Bryans Beach. 
Bryans Beach is relatively protected from swell, and has a large amount of sand 
habitat in a suitable depth range for seagrass growth. The seagrass bed off Bryans 
Beach had a significant amount of associated red and brown filamentous algae 
present. The majority of reef habitat was found in the 25-50 m depth range. Below 50 
m depth the amount of reef habitat decreased and was replaced by sand. 
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 Reef (ha) Sand (ha) Seagrass (ha) 
0-5 66.8 37.3 1.2
5-10 41 67.6 44.9
10-15 42.6 173.5
15-20 51.5 20.8
20-25 61.5 4.2
25-30 74.5 7.9
30-35 103.2 39.7
35-40 96.3 79
40-45 97.8 78.9
45-50 73.3 96.6
50-55 41.8 145.1
55-60 30.4 184.3
60-65 15.8 235.4
65-70 5.8 206.5
70+ 2.4 363.2

Total 804.7 1740 46.1
Table 3. Distribution of habitats by depth in Section B. 

 

3.3.2 Algal Analysis 

The dominant algal canopy distribution in between Cape Degerango and Cape 
Forestier (section B) showed similar trends with depth to section A. Video data was 
not collected in the 0 – 5 m depth range due to the rapid depth increase from shore, a 
feature of the steep cliff line within this region. The algal cover abundance was over 
70 % until 30 m depth then gradually decreased to 10 % by 40 – 45 m (Figure 7).  In 
the 5 – 10 m depth range P. comosa and E. radiata were the dominant algal species. 
P. comosa abundance decreased with depth, with less than 5 % cover by 15 meters 
depth. E. radiata was the dominant algae below 10 m with between 35 and 45 % 
cover to 30 m depth. This species was still present in low amounts in 40 – 45 m depth. 
Below 10 m the understorey species of Caulerpa sp. and the red algae increased in 
abundance and remained a major component of the algal community until 35 m. 
Coralline algae in this section was present in all depths to 35 m. Below 30 m sponge 
habitat became established, and these formed the major component of the biota below 
35 m. 
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Figure 7. Mean Percentage cover (± s.e.) for dominant canopy macroalgae and understorey algae 
associated with reef habitats in 5 m depth strata between Cape Degerango and Cape Forestier 
(Section B) 

3.4 Section C; Cape Forestier to Bluestone Bay 

3.4.1 Habitat Distribution 

The distribution of dominant habitats; reef, sand and seagrass in Section C is 
quantified by depth in Table 4. There was no seagrass present within Section C. Reef 
on this section of coastline forms a narrow band, which changes to sand offshore from 
the 35 m depth contour. 

Depth (m)  Reef (ha) Sand (ha) Seagrass (ha) 
0-5 62.9 19.5  
5-10 57.1 21.7  
10-15 66.3 47  
15-20 84.5 49.6  
20-25 105.4 46.8  
25-30 115.9 61.7  
30-35 123.6 85  
35-40 93.7 120.2  
40-45 53.4 175.5  
45-50 32.5 197.8  
50-55 13.4 181.2  
55-60 10.2 167.2  
60-65 8.6 146.7  
65-70 2.3 160.3  
70+ 0 79.6  
Total 829.8 1559.8 0 

 
Table 4. Distribution of habitats by depth in Section C. 
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3.4.2 Algal Analysis 

The structure of the algal canopy between Cape Forestier and Bluestone Bay was 
similar to that of the other sections. The total algal cover was initially 100 %, and 
remained over 80% in the depth strata 5 to 30 m, after which it rapidly decreased to 0 
% by 45m (Figure 8). 

The 0 - 5 m depth range was dominated by P. comosa, E. radiata and D. potatorum, 
with the estimates for the latter species likely to be an underestimate. These species 
were again the dominant species in the 5 – 10 m depth range, with all in similar 
proportions.  From 10 – 40 m E. radiata was the dominant algal species, with lesser 
amounts of Caulerpa sp. and red algae from 10 –30 m.  Sponge abundance increased 
from 25 m and was the dominant biota below 35 m. 
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Figure 8. Mean Percentage cover (± s.e.) for dominant canopy macroalgae and understorey algae 
associated with reef habitats in 5 m depth strata between Cape Forestier and Bluestone Bay 
(Section C) 
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3.5 Section D; Bluestone Bay to Butlers Point 

3.5.1 Habitat Distribution 

The distribution of dominant habitats; reef, sand and seagrass in Section D is 
quantified by depth in Table 5. Seagrass was not present between Bluestone Bay and 
Butlers Point. The area of reef increased from the 10 m depth contour to 30 m and 
was again replaced by sand habitat from 35 m depth. 

Depth (m) Reef (ha) Sand (ha) Seagrass (ha) 
0-5 81.4 208
5-10 199 101.2
10-15 247.8 83.3
15-20 326.7 97.2
20-25 317.2 129.3
25-30 120.4 112
30-35 105.3 71.7
35-40 57.3 109.3
40-45 37.8 126.2
45-50 19 101.7
50-55  11.9
55-60  
60-65  
65-70  
70+  
Total 1511.9 1151.8 0 

Table 5. Distribution of habitats by depth in Section D. 

3.5.2 Algal Analysis 

The algal canopy structure between Bluestone Bay and Butlers Point (Section D) 
differed from the sections further south (Sections A-C).  The total algal cover in this 
section was initially low in the 0 – 5 m depth range, but increased to close to 100 % 
by 5 – 10 m (Figure 9).  Much of the reef in the 0 – 5 m depth range of this section 
was low profile and subject to sand cover and scouring from a band of sand which 
occurred between the inner reef margin and the shore, which would keep the algal 
cover low.  From 5 m to 30 m the algal cover gradually decreased to around 75 %, 
before rapidly dropping to 20 % between 30 and 40 m depth. 

In the 0 – 5 m depth range a mix of P. comosa, Ulva sp. and red algae were present 
between 20 and 30 %.  Much of the reef in this area was low profile with sand 
between the reef and the shore.  Below 5 metres the algal structure became similar to 
the other sections, with P. comosa dominant in the 5 - 15 m depth range, and 
decreasing in abundance to 25 m. E. radiata gradually increased in abundance from 0 
to 25 m and was the dominant species between 15 and 30 m, with lesser amounts of 
this species present in 40 m of water.  Red algae and coralline algae were present in 
medium quantities in all the depth ranges, however only very small amounts of 
Caulerpa sp. were present in the 10 - 20 m depth range. Unlike the sections further 
south where this species was common to 30 m depth.  Below 30 m sponge habitat 
became the dominant component of the biota in this section.  
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Figure 9. Mean Percentage cover (± s.e.) for dominant canopy macroalgae and understorey algae 
associated with reef habitats in 5 m depth strata between Bluestone Bay and Butlers Point 
(Section D) 

3.6 Section E; Butlers Point to Bicheno 

3.6.1 Habitat Distribution 

The distribution of dominant habitats; reef, sand and seagrass in Section E is 
quantified by depth in Table 6. Within this section reef was the dominant habitat from 
the shoreline to 20 m depth where it again formed a narrow band along the shore 
before decreasing and gradually being replaced by sand habitat. 

Depth (m) Reef (ha) Sand (ha) Seagrass (ha) 
0-5 156.1 85.9  

5-10 132.3 78.9  
10-15 132.1 99.9  
15-20 124.8 126.4  
20-25 88.7 157.7  
25-30 83.7 168.8  
30-35 73.6 148.8  
35-40 32.3 154  
40-45 10.5 205.6  
45-50 0.4 181.9  
50-55 4.9  
55-60  
60-65  
65-70  

70+  
Total 834.5 1412.8 0 

Table 6. Distribution of habitats by depth in Section E. 
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3.6.2 Algal Analysis 

The total algal cover between Butlers Point and Bicheno (Section E) remained above 
75 % until 30 m depth, where it rapidly decreased to less than 10 % by 40 m (Figure 
10).  The algal canopy structure in this section was characterised by P. comosa in 
shallow water and E. radiata in the deeper water. P. comosa was the dominant algal 
species between 0 and 10 m, with lesser amounts of E. radiata and D. potatorum. 
Between 10 and 20 meters P. comosa and E. radiata were present in roughly equal 
portions.  Below 20 meters the amount of P. comosa decreased with E. radiata the 
dominant algae to 35 m depth.  Red algae was present from 5 to 35 m with a peak 
between 25 and 35 meters, likewise coralline algae was present from 0 to 35 with 
higher abundances between 15 and 30 m. Very little Caulerpa was seen in this 
section, with only small amounts observed in the 20 to 25 m and 35 to 40 m depth 
ranges.  This result contrasts sharply to sections A, B and C to the south. Sponge 
habitat was dominant in depths below 35 m. 
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Figure 10. Mean Percentage cover (± s.e.) for dominant canopy macroalgae and understorey 
algae associated with reef habitats in 5 m depth strata between Butlers Point and Bicheno 
(Section E) 

3.7 Results Summary 

3.7.1 Habitat Distribution Summary 

Within the five reporting sections surveyed between Bicheno and Schouten Island 
over 5758 ha of reef habitat, 9429 ha of sand habitat and 109 ha of seagrass habitat 
were recorded (Table 7 and Table 8). Section A and D had the largest areas of reef. 
Seagrass was present only in sections A and B between the 5 and 15 m depth contour.  
The majority of reef habitat occurred between the 1 and 40 m depth contour, below 
which the amount of reef habitat gradually decreased and was replaced by sand 
habitat.  
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SECTION REEF 
(ha) 

SAND 
(ha) 

SEAGRASS 
(ha) 

TOTAL 

A 1777 3564 64 5405 
B 805 1740 46 2591 
C 830 1560 0 2390 
D 1512 1152 0 2664 
E 835 1413 0 2248 
TOTAL 5759 9429 110 15298 

Table 7: Summary of Habitat Distribution in the Schouten to Bicheno Region by reporting 
section (A-E). 

 

SUBSTRATE DEPTH 
RANGE 

REEF (ha) SAND (ha) SEAGRASS 
(ha) 

TOTAL  

% Total of all 
habitat 
mapping in this 
region. 

0-5m 508 402 1 911 6.0% 
5-10m 536 362 69 967 6.3% 
10-15m 647 595 39 1281 8.4% 
15-20m 703 488 0 1191 7.8% 
20-25m 689 559 0 1248 8.2% 
25-30m 532 551 0 1083 7.1% 
30-35m 641 491 0 1132 7.4% 
35-40m 539 551 0 1090 7.1% 
40-45m 431 744 0 1175 7.7% 
45-50m 239 873 0 1112 7.3% 
50-55m 119 834 0 953 6.2% 
55-60m 79 634 0 713 4.7% 
60-65m 49 621 0 670 4.4% 
65-70m 25 628 0 653 4.3% 
70m plus 21 1096 0 1117 7.3% 
TOTAL 5758 9429 109 15298  

 
Table 8: Summary of habitat distribution in the Schouten to Bicheno region by depth. 

 

3.7.2 Reef profile 

The Bicheno to Schouten Island region is characterised by predominantly granite 
geology (Sharples, 2000), featuring steep sea cliffs, especially around Schouten Island 
and the Freycinet Peninsula. The coastal geomorphology is reflected in the subsurface 
reef profile within this region, which is characterised by large proportion of medium 
profile (25.3 %) and high profile (5.0%) reef. The distribution of three reef profile 
classes were analysed across the five reporting sections (Figure 11).  Sections A and 
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B had the largest proportion of high profile reef (9.8 % and 8.3 % respectively), with 
the other sections having less than 5 % high profile reef.  Sections A, B and C all 
contained over 30 % medium profile reef, while section E contained 25 % medium 
profile reef. Section D was characterised by the high proportions of low profile reef 
(86.2 %) and relatively little medium profile (12.7 %) and high profile (1.1 %) reef.  
This section has extensive areas of gently sloping reef running off the Friendly 
Beaches. 
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Figure 11. Proportion of reef profile classes (low, medium and high) for the five reporting 
sections in the Bicheno to Schouten Island NRM mapping region. 
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3.8 Schouten Island to Bicheno Map Series 

Figure 12. SEAMAP 2006 Map Index for the Schouten to Bicheno region . 
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4. Discussion  

This research contributes another 15,298 ha of seabed habitat information to the 
SEAMAP Tasmania database and to NRM South’s marine resource inventory. Within 
the 1.5 km band of the coastline 5,759 ha of reef habitat, 9429 ha of sand habitat and 
110 ha of seagrass habitat was surveyed and analysed. The surveyed region between 
Schouten Island and Bicheno shows a consistent trend in the distribution of habitats 
and associated algal species. Reef habitat extended along much of the coastline with 
the transition to sand habitat generally from the 40 m depth contour. Reef habitat was 
still present below this depth, especially around the southern and eastern sides of 
Schouten Island and the Freycinet Peninsula, however sand habitat was dominant in 
the deeper water. Seagrass was present only in Sections A and B between 5 and 15 m 
depth. 

The distribution of algal species in shallow marine habitats is driven by a combination 
of exposure, depth, light, nutrient availability, water temperature, salinity and latitude, 
with all of these factors often interlinked, i.e., as depth increases, exposure and light 
decrease. In the Bicheno to Schouten Island region depth and to some extent exposure 
were the main influencing factors, with the others remaining relatively constant across 
this section of coast. The analyses of video transect data revealed broad trends in the 
depth distribution of the major macroalgal species. Similar trends were observed 
across the entire region from Bicheno to Schouten Island.   

In all sections, the 0-5m depth range was dominated by Phyllospora comosa (50-90 
%), with lesser amounts of Ecklonia radiata (20-40%) and Durvillaea potatorum (0-
10 %), with the exception of section D, which had similar amounts of P. comosa, 
Ulva sp. and red algae (20-30 %).  The amount of bull kelp, D. potatorum is often 
under estimated in the 0 - 5 m depth range due to the inability to tow the camera in 
water less than 2 m. This problem can also occur in waters less than 5 m when swell 
is present.  From the video analysis and field observation it appeared that Bull kelp 
most likely occurred in a narrow band to 5 m water depth. 

Below the band of bull kelp, a band of crayweed, Phyllospora comosa, extended to 
between 10 and 20 m depending on exposure. Ecklonia radiata replaced P. comosa 
below these depths and remained the dominant algae within the photic zone. Red 
algal species were also more common with depth. Sponge generally became the 
dominant component of the biota between 30 and 35 m depth. The green algae 
Caulerpa sp. occurred between 10 and 30 m south of the Friendly Beaches, however 
very little of this species was observed on reef offshore from the Friendly Beaches 
and north to Bicheno.  
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The algal distribution along this section of coast is typical of the moderate to high 
exposure coasts in southern and eastern Tasmania (Jordan et al, 2005; Barrett et al, 
2001). The giant string kelp, Macrocystis pyrifera, has historically been reported 
along this section of coast including on the reefs offshore from the Friendly Beaches, 
along the coast from Friendly Point to Cape Forestier and in many of the sheltered 
bays and coves around the Freycinet Peninsula and Schouten Island (Edyvane, 2003). 
During this survey only a single bed in Trumpeter Bay was noted. This is consistent 
with aerial surveys from 1999, which identified a small bed in Trumpeter bay and also 
a small bed in Little Sarah Bay on Schouten Island (Edyvane, 2003). 

The reef profile in the Bicheno to Schouten Island region was characterised by 
significant amounts of medium and high profile reef. Substratum structure (reef 
rugosity) influences the availability of refuges and therefore species diversity, with 
reef profile being one measure of this complexity (Barrett, 1995). This region had the 
greatest proportion of high profile reef of any of the areas mapped by the SEAMAP 
Tasmania Project (Barrett et al, 2001; Jordan et al, 2005). Much of this area has 
underlying granite geology, with high sea cliffs extending below the waterline, 
especially around Schouten Island and the Freycinet Peninsula. This is similar to parts 
of the Tasman Peninsula, which has also been shown to have significant amounts of 
high profile reef (Barrett et al, 2001). The area of reef off the Friendly Beaches 
differed from the rest of this region, as it was characterised by a greater proportion of 
low profile reef than else where in this section, which corresponds to a change in the 
geology from granite to basalt (Sharples, 2000). 

This survey provides natural resource managers, industry and the community with the 
information needed to contribute to biodiversity conservation and natural resource 
management on the east coast of Tasmania.  It provides further information needed to 
define and measure marine habitat extents in Tasmanian waters and increases our 
knowledge to improve impact assessments to protect the health and condition of sub 
tidal marine habitats in the Southern NRM region.  
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Appendix 1. CD-ROM 

The habitat maps with linked video, images and statistical results of the individual 
reporting sections can be viewed on the attached CD-ROM. 
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Appendix 2.  Aerial Photographs sourced for digitisation in this research.  

PHOTO_ID SCALE FLY_DATE 

1356-245 1:42000 22 March 2002 

1356-179 1:42000 05 March 2002 

1356-183 1:42000 05 March 2002 

1356-187 1:42000 05 March 2002 

1356-188 1:42000 05 March 2002 

1356-189 1:42000 05 March 2002 

1356-190 1:42000 05 March 2002 

1356-195 1:42000 05 March 2002 

1356-202 1:42000 05 March 2002 

1356-203 1:42000 05 March 2002 

1356-256 1:42000 05 March 2002 

1356-191 1:42000 05 March 2002 

1356-186 1:42000 05 March 2002 

1356-177 1:42000 05 March 2002 

 

Appendix 3. Marine Habitat Maps from Hellfire Bluff to Schouten Island. 

From 2001 to 2005 the marine habitats from Hellfire Bluff (the northern boundary of 
the Bruny Bioregion) to Schouten Island including Great Oyster Bay were mapped. 
These areas were surveyed with contribution from NRM South to the Great Oyster 
Bay region, from northern Maria Island to Schouten Island, as part of the report 
“Mapping of Estuarine and Coastal Marine Areas in the NRM South Region, Mount 
et al, 2005”. TAFI primarily funded the mapping of Mercury Passage and the region 
around Maria Island. The maps have been included in this report as they form part of 
a logical contribution to mapping of the marine habitats on the east coast of Tasmania. 
These maps have not appeared in hard copy format previously and so the opportunity 
was presented to print then in conjunction with this map series. The maps can be 
downloaded from the Internet at: http://www.utas.edu.au/tafi/seamap/  
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