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SUMMARY

This report presents details of a field survey to be undertaken aboard the vessel STS Leeuwin, from 10-21 February
1997, to provide biological verification of the major benthic habitats for the nearshore waters of the south coast of
Western Australia from Mondrain Island in the Recherche Archipelago to Albany.

This field survey is being carried out as part of the South Coast Terrestrial and Marine Reserve Integration Study,
which is being coordinated by the Marine Conservation Branch (MCB) of the Department of Conservation and Land
Management (CALM) as part of the MCB’s Marine Reserve Implementation Programme (MRIP). The South Coast
project is being conducted in collaboration with CALM’s South Coast Region in Albany.

The objectives of the field survey are to provide additional data on major benthic community types and to improve the
accuracy of habitat classification of the existing benthic habitat maps. The methods to be used will be the opportunistic
collection of video footage of benthic communities and direct in-water observations of the visually dominant species.
In addition, surface water temperatures will be recorded to coincide with NOAA-AVHRR satellite overpasses, to assist
with ground-truthing of sea-surface temperature (SST) images. Surface seawater samples will also be taken twice daily
and subsequently analysed for salinity after the survey.

Further details of the benthic communities in the area between Starvation Boat Harbour and Groper Bluff will assist in
planning of the sampling methodology and selection of sampling sites for a systematic marine biological survey of the
coastal waters adjacent to the Fitzgerald Biosphere Reserve, which will be carried out from 7-21 March 1997. These
data will be an important contribution to the information base for proposed marine reserve areas along the south coast,
identified in the Wilson Report, being compiled as part of the South Coast Terrestrial and Marine Reserve Integration
Study.



1. INTRODUCTION

1.1 General background

This report presents details of a field survey to be undertaken aboard the vessel STS Leeuwin, from 10-21 February
1997, to provide biological verification of the major benthic habitats for the waters off the south coast of Western
Australia from Mondrain Island in the Recherche Archipelago to Albany. This survey is being undertaken as part of
one of the Leeuwin Ocean Adventure eco-tourism voyages.

The terrestrial environment of the south coast region of Western Australia is known to have exceptionally high
conservation values and, in recognition of these natural attributes, the Western Australian Department of Conservation
and Land Management (CALM) has established a system of terrestrial reserves along this coastline. By contrast little
is known about the conservation values of the marine environment, although high levels of marine biodiversity and
endemism has been reported from other parts of Australia’s temperate marine environment (Edyvane, 1996).

A recently published statewide review of the marine environment of Western Australia, entitled “A Representative
Marine Reserve System for Western Australia - Report of the Marine Parks and Reserves Selection Working Group,
1994” (CALM, 1994: known as the Wilson Report) identified a number of marine areas, offshore from existing
terrestrial reserves, along the south coast that were considered as suitable candidates for possible incorporation into the
state system of representative marine reserves (Figures 1,2 & 3).

Under the New Horizons in Marine Management strategy released in November 1994 (Appendix I), the State
Government requires biological, economic, usage and cultural assessments to be made of areas to be considered for
marine reserve status under the CALM Act before the Notice of Intent (NOI) is issued. This revised process has been
designed to reduce the level of user concern normally resulting from the release of the NOI for public comment. The
data layers provide the basic information for a consultative process resulting in the determination of preliminary
boundaries and zonings so that current users have a clear appreciation of how the proposed marine reserve will affect
their current and future activities from the outset.

The CALM Act (1984) allows for the establishment of multiple-use marine reserves for the purposes of conservation
of marine flora and fauna and public recreation. Commercial activities, such as fishing, aquaculture and petroleum
exploration and production, are also acceptable within specific zones of multiple-use marine reserves. Commercial and
recreational fisheries in marine reserves are managed by the Fisheries Department. The CALM Act specifies the
statutory process for the reservation of marine reserves, including a public planning process for the development of
management zoning schemes that allow for the spatial separation of incompatible activities in a marine park. In
anticipation of this process the major marine resources and current uses of areas recommended for reservation in the
Wilson Report, are being identified and mapped in a Geographical Information System (GIS) by CALM’s Marine
Conservation Branch (MCB) as part of the Marine Reserve Implementation Programme (MRIP).

This field survey is being carried out as part of the South Coast Terrestrial and Marine Reserve Integration Study,
funded by Environment Australia under the National Reserves System Cooperative Programme (Project No: N713),
which is being conducted by the Marine Conservation Branch in collaboration with CALM’s South Coast Region. The
project will contribute to a regional classification of the proposed marine reserve areas along the south coast, identified
in the Wilson Report, according to ecological, economic and cultural criteria. The project will also provide
recommendations that will facilitate the integrated management of adjacent terrestrial and marine reserves and will
ensure that the potential impacts of terrestrial and estuarine ecosystems upon their marine counterparts are understood
prior to the creation of any marine reserves. Further information on the benthic communities in the area between
Starvation Boat Harbour and Groper Bluff will assist in design of the sampling methodology and in the selection of
sampling sites for a systematic marine biological survey of the coastal waters adjacent to the Fitzgerald Biosphere
Reserve, which will be carried out from 7-21 March 1997.

In addition, surface seawater temperatures will be recorded to coincide with NOAA-AVHRR (Advanced Very High
Resolution Radiometer) satellite overpasses, to assist with ground-truthing of sea-surface temperature (SST) images.
Twice daily surface seawater samples will also be taken and analysed for salinity after the survey.



1.2 Objectives

The objectives of this field programme are as follows:

Primary objective

• To provide additional data on major benthic community types and to improve the accuracy of habitat classification
of the existing benthic habitat maps.

Secondary objective

• The opportunistic collection of sea-surface temperature and salinity data to assist in the investigation of broad-scale
oceanographic patterns along the south coast.

2. METHODS

Benthic habitat classification, compiled by Dr Hugh Kirkman, CSIRO Division of Fisheries and Oceanography, has
been obtained for the south coast from Albany to the Recherche Archipelago. Full details of the mapping project are
given in Appendix II. The relevant digital data sets has been sourced through the Coastal Resource Atlas at the
Western Australian Department of Transport (DOT), and transferred to the marine GIS currently being established at
the MCB office in Fremantle. Benthic habitat maps have been generated for the area being covered during this STS
Leeuwin voyage.

To facilitate biological verification of these benthic habitat maps video footage of the major benthic community types
(e.g. seagrass meadows, limestone reef etc.) and the visually dominant flora and fauna in coastal waters between
Mondrain Island (34°08’S 122°14’E) in the Recherche Archipelago and Albany (35°03’S 117°53’E) will be
opportunistically recorded using a manually deployed drop-down underwater camera system. The existing benthic
habitat maps will serve as an indication of bottom type expected at any particular location. The video camera will be
lowered over the side of the STS Leeuwin during periods when the vessel is stationary, sea-state and weather
conditions permitting. Several minutes of video footage of the seabed will be recorded at each of these sites. Date, time
and site number will be recorded on each section of footage, and water depth and GPS coordinates for the location will
be recorded on the standardised habitat data sheets. Direct observations of habitat may also be made at shallower sites
with divers on SCUBA or snorkelling. All habitat data and related observations will be recorded on the habitat data
sheets. An example of a habitat data sheet and guidelines for completing these sheets are included as Appendix III.
Operating instructions for the underwater camera system are included as Appendix IV.

At each of the video sites a sea-surface temperature measurement will be taken from a bucket sample using a digital
thermometer (a standard scientific thermometer has also been supplied as a backup). These readings must be taken
within 60 seconds of a bucket sample of seawater being brought onboard the vessel and the data will be recorded on
the standardised salinity-temperature data sheets (Appendix V). In addition, two surface seawater bottled samples will
be taken per day in clean glass sample bottles. The water samples will be taken at selected drop-down video sites and
obtained by quickly filling a sample bottle from the bucket of seawater, and the bottle number will be recorded in the
appropriate section of the salinity-temperature data sheet. The sample bottles and caps used to collect these salinity
samples must be thoroughly pre-washed in sea-water from the site just prior to sampling. The salinity of these water
samples will subsequently be analysed back in Perth.

Sea-surface temperature measurements will also be taken during the periods of NOAA-AVHRR satellite overpasses as
an aid to interpretations of satellite imagery of sea-surface temperature and water colour signals which can be used as
a proxy for broad-scale surface water circulation patterns. The times (Western Standard Time) at which NOAA-
AVHRR satellites begin their passes over Western Australia have been obtained from the Department of Land
Administration (Remote Sensing Applications Centre, contact Mr Mike Steber) and this information has been
reproduced in Appendix VI (see column 6). The last column (i.e., Column 11) of the data sheets in Appendix VI
shows the time that will be taken by the satellite to cover the entire area of Western Australia. Sea-surface temperature
data will be collected during the period that the satellite passes over Western Australia. The physical data set will be
forwarded to Mr Alan Pearce (CSIRO, Division of Oceanography) for use in the calibration of selected NOAA-
AVHRR SST images.



3. EQUIPMENT

3.1 Underwater camera system

• Cunard Technologies (contact: Mr Mark Harris, tel: 09-458 4022 fax: 358 2105) Remote Monitoring Camera
System, comprised of:

 Camera control unit with colour monitor and VHS video recorder
 100m submersible umbilical
 Colour camera unit (2)
 Underwater light unit

• Operating instructions for camera system (Appendix IV).
• 180 min VHS video tapes (10).
• Habitat data sheets.
• CALM benthic habitat maps.

3.2 Sea-surface salinity-temperature measurements

• Digital LCD thermometer.
• Standard scientific thermometer.
• Salinity/temperature data sheets.
• Glass water sample bottles (20)

4. FIELD PROGRAMME

The field survey is planned to span a total of 10 days from 10-21 February 1997, as the STS Leeuwin sails between
Esperance (departs 10 February), Mondrain Island in the Recherche Archipelago, and Albany (arrives 21 February).
CALM personnel (Peter Collins, Kevin Ellard, Malcolm Grant and Alan Danks) will be joining the vessel for different
days during this period. Opportunistic collection of video footage, benthic habitat observations and sea-surface
salinity-temperature samples and measurements will be carried out whenever feasible at various locations governed by
factors such as weather conditions and sea-state, the vessel’s planned route and itinerary, other activities planned for
the eco-adventure voyage and additional logistical considerations.

5. SAFETY

All safety procedures relating to navigation and associated vessel activities, and the personal safety of officers, crew
and passengers of the STS Leeuwin during this field survey are the primary responsibility of the master of the vessel.
Alterations to field procedures based on safety aspects related to weather conditions and sea-state are the responsibility
of the master of the vessel. Decisions to modify the methods of the field survey will be made by the vessel’s master in
consultation with CALM officers onboard. CALM officers onboard the vessel during the field survey are responsible
for ensuring that all field work undertaken by CALM staff, including CALM volunteers, is conducted according to
CALM’s departmental safety procedures and protocols.

6. REFERENCES
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MAPPING AUSTRALIA'S UNDERWATER FEATURES

HUGH KIRKMAN
CSIRO DIVISION OF FISHERIES
PO BOX 20
NORTH BEACH
WA 6020

ABSTRACT

Australia's coastline was first mapped at the beginning of the 19th century.  Now the underwater features are being
mapped with extensive ground truth, satellite technology and computer mapping and digitising techniques.  Landsat
TM imagery is processed to enhance underwater features. The enhanced imagery is then taken into the field for
strategic ground truth verification of features seen in the imagery.  GPS position fixing is used to find a position of
interest or to position a site where verification takes place. Once an image has been verified the ground truth points
are placed on an outline of the coast and these points placed on the image.  Eight categories of habitat are used in the
map but these may vary depending on where in Australia the mapping is done.  The features are traced onto the image
and digitised and the map presented, at 1:100,000 on Arc Info.  The success of this project relies on the collaboration
and cooperation of State Government departments, so far, most of South Australia and Western Australia from
Exmouth Gulf to the border of South Australia has been completed, the Victorian government has bought the satellite
images and preliminary interpretations have been done.  New South Wales has bought the first of about ten images
and Tasmania has made a commitment to assist in mapping that state. The aim is to complete all of Australia within
three years.

OBJECTIVE

To prepare a map at a scale of 1:100,000 of underwater features of the Australian coastline and separate those features
into categories that can be used for coastal management and making decisions on choices of marine protected areas.

BACKGROUND

The underwater features of the Australian coastline are poorly known apart from areas around centres of population.
Underwater features are seagrass meadows, reefs of different morphology and geology, unvegetated sand and, in the
tropics, coral reefs, coral debris and muddy deltaic areas. There are a number of reasons that underwater features
should be mapped.

• Selection of Marine and Estuarine Protected Areas (MEPA's).  Once the features of the offshore coast have been
mapped and an estimate of the biodiversity made, decision makers have an informative baseline upon which to
choose bioregions or areas of biological similarity and hence select marine parks or reserves.

• Assist with decisions concerning coastal development - where to put marinas, harbours, effluent outfalls and
exploratory. mining.  Seagrass meadows are particularly vulnerable to above ambient nutrient concentrations
caused by effluent discharges.  Coral reefs are also affected by high sediment concentrations caused by land
clearing.  If the extent of these biological features is known decision makers can protect them or decide to sacrifice
parts of them.

• Location of vulnerable areas if an oil spill occurs.  Reefs and coral reefs are particularly vulnerable to oil pollution,
if these habitats are well defined the clean up of oil can concentrate around these areas and limited resources can
be deployed at strategic places to reduce impact.

• Assist with decisions as to the location of mariculture development.  Aquaculture cages release nutrients into the
sea and shade the underlying substrate. The positioning of these cages should be planned to have as little impact as
possible on the benthic biota.

• Assist with locating where heavy machinery can approach the water/land interface for pollution clean-up and
military purposes.  Cliffs, exposed beaches and shallow offshore reefs are places that are difficult to approach for
clean-up whereas shallow estuaries and gently sloping beaches are more suitable.

• Assist with coastal management.  Once an atlas of resources has been prepared, strategic monitoring will help
detect changes to the various ecosystems that have been distinguished.

METHODS



The maps are being prepared at a scale of 1:100,000 using the blue band or band 1 of the Landsat TM satellite. The
key to mapping these areas is obtaining satellite imagery that has penetrated the water and then enhancing the raw
imagery so that the best is made of the benthic features in the scene.  The high water clarity in southern Australia has
allowed us to identify features to 50m depth, but in many cases because of poor light penetration, this depth is much
reduced.  Completed maps, therefore, do not have an offshore limit, but rather a line exists at the extremity of what
can be seen through the water by the Landsat TM imagery.

Each image is selected from microfiche reproductions provided by the Australian Centre of Remote Sensing (ACRES),
a division of the Australian Land Information Group (AUSLIG) situated in Canberra, as being on a cloud-free day and
with a sun elevation above 45°.  Because of the sun elevation restriction, only images taken between mid-October and
April are chosen.  The weather pattern for the previous three days is then examined from the Bureau of Meterology
data to determine if storms or strong wind might have disturbed sediment in the target area.  Even with these
constraints it is difficult, because of water turbidity, to find a suitable image.

Once an image has been acquired it is rectified to level 9, ie rectified to the AUSLIG topographic map at a scale of
1:100,000, with Australian Map Grid positions and checks at every 10km on the photographic image.  The position of
any feature can then be determined for later field ground truthing.  The photographic image is laminated in plastic so
that it is waterproof for field work.  The discernible underwater features are traced on the image, and these are verified
in the field.

The ground truthing of the images, to verify the presence of underwater features, is a major operation on a scale as
large as the coastline of Australia.  In southern Western Australia and in South Australia this has been done from
ocean going vessels capable of spending extended time at sea.  In the case of Western Australia, a shark fishing vessel
was chartered from Esperance on two occasions. On the first cruise from 9 - 13 March 1994 we concentrated on deep
water features and the islands of the Archipelago of the Recherche.  On the second cruise from 6 - 13 April. 1994 we
moved along the coast from Two Peoples Bay near Albany to the western end of the cliffs of the Great Australian
Bight.  In South Australia all ground truth was accomplished from the research Vessel "Ngerin" courtesy of the South
Australian Research and Development Institute (SARDI) on five cruises.  The first, from 16 - 29 June 1994, of these
was from the Head of the Bight to Ellison and the second, from 9 - 19 October 1994, was to Kangaroo Island and the
adjoining mainland. Spencer Gulf, the east coast to Portland in Victoria and the Eyre Peninsula were the remaining
cruises.

Ground truthing was done by either "bounce" diving, hanging a video camera from the ship or by using a small grab.
For the "bounce" diving part of the work, the crews take small inflatable dinghies to predetermined places of interest
along the coast. These places are chosen on their representativeness of other areas or as being unusual in shape or
position on the image. Before going into the water, an estimate of the bottom type expected is recorded on data sheets
for each ground truth site.  At the chosen site a GPS position is recorded and the field worker makes a dive, usually
with scuba, to determine what is on the bottom.  If a seagrass habitat is encountered a handful of seagrass with roots
and rhizomes and fruiting parts, if available, is taken and the depth, density of seagrass, species and other observations
are recorded on a field slate.  If a reef is encountered, the depth and type of reef is recorded and the dominant
seaweeds collected and returned for later pressing.  If unvegetated sand is encountered, the diver may abort the dive
and record "bare" on the field slate.

The bottom types are divided into eight categories: dense seagrass, medium seagrass,. sparse seagrass, patchy seagrass,
bare sand, flat platform reef, heavy limestone reef and granite reef.  Dense seagrass is seagrass that completely covers
the bottom, medium seagrass is a density where two fingers held together can be placed between shoots and sparse is
the density of seagrass where a hand can be placed between shoots. Flat platform reef is flat reef that is easily covered
in mobile sand and therefore does not have a heavy growth of large seaweeds.  In Western Australia this category
often had Scaberia or Dictyopteris growing on it.  Limestone reef has a cover of kelp (Ecklonia radiata) or other large
brown seaweeds and granite reef also has kelp but has a smoother surface and has steeper edges.

The video camera and grab are usually used from the mother ship which, while the inflatables are engaged closer to
the shore in shallower water, will be steaming to chosen sites where it may not be necessary to dive, is too deep or is
thought to be unvegetated sand.  At these sites a GPS position is recorded and the video or grab deployed.  If scenes or
samples of interest are found, a diver may collect a sample from the bottom.

Once the inflatables return to the mother ship, the data from the field slates are recorded on data sheets, and field note
book, specimen plants are pressed and labelled and the actual bottom type compared with the estimated one.

After the cruise, the position of every ground truth site is plotted onto an AUSLIG, 1:100,000 outline of the coast as a
number related to the data sheets and as a colour related to the category of bottom detected. Information from the field



The coast outline is then laid over the satellite image (they are at the same scale) and a pin is pushed through at each
ground truth point. The category of the bottom type is noted on the satellite image and the tracings are revised using
the ground truth data.  The satellite images with their tracings are then digitised and put into Arc lnfo for presentation
as a map. Each of the completed maps is accompanied by a statement as to the quality of the mapping.  The quality
control comes from a comparison of the expected bottom type compared to the actual bottom type.  Currently the
ground truth estimate of a particular area is about 80% accurate.

REQUIREMENTS FROM COLLABORATORS

A close liaison and co-operation with state government departments has been of vital importance to the whole project.
Table 1 lists the collaborators in this project.

ORGANISATION DEPARTMENT
Western Australian Government Land Administration

Fisheries
Transport
Environmental Protection
Conservation and Land Management

South Australian Government SA Research and Development Institute
Environment and Natural Resources

Victorian Government Fisheries Research Institute
National Parks

NSW Government National Parks and Wildlife Service
Fisheries

Tasmanian Government Fisheries
National Parks and Wildlife

CSIRO Division of Fisheries
Division of Wildlife and Ecology

Royal Australian Navy Hydrographers

AGSO Marine Geology
CSIRO does not have a large budget for this work, however with the collaboration and co-operation of a number of
State Departments the mapping in South Australia, Victoria and Western Australia has progressed quickly and
economically.  The state departments provided the satellite imagery (band 1 only) which was chosen by CSIRO from
the catalogue at ACRES.  The State Departments provided technical help in enhancing the imagery and producing a
photograph with AMG and 10 km grid.  The tracings were digitised and map produced by State Departments which
provided the maps in digitised form to the CSIRO Division of Wildlife and Ecology for the CAMRIS GIS.  The
completed maps are owned by CSIRO and the state.

CURRENT STATUS

The southern coasts of Australia are in the process of being mapped.  Arc Info maps have been prepared from Perth to
the cliffs of the Great Australian Bight.  The underwater features of the coast from Perth to Exmouth Gulf and from
the cliffs of the GAB to Portland in Victoria are in preparation.  Other areas of the Australian coastline eg.  GBR,
Moreton Bay, the estuaries of NSW and the Gulf of Carpentaria, have been mapped for various organisations for
different purposes at different scales, but most of these maps can be brought to the scale required for this project and
their categories made compatible with those of this project and then put into the underwater features data base.

The coast of Victoria has been mapped from satellite imagery but ground truth has been done only for Port Phillip
Heads to Wilson’s Promontory.  For NSW satellite imagery seems inappropriate so that aerial photos are being
scanned from which the maps will be prepared.  The ground truth for the Tasmanian coast will be done during two
cruises in February and April 1997.



It is anticipated that during 1996/97 the current study will be extended to the ground truth of the Victorian coast, and
Tasmania. The NSW government has shown some commitment to mapping its coastlines.

The northern parts of Australia are a different matter as far as obtaining satellite images with sufficient water
penetration.  The water in northern Australia generally contains enough sediment to prevent light penetration beyond
a metre.  This sediment comes from seasonal rivers and the very large tides of the Kimberley to Darwin coast and the
Gladstone to Rockhampton coast of Queensland.

Although the plant communities will not be as deep as in southern areas of the continent because of the lower light
reaching benthic plants, it is just as important to map the reefs and substratum here as elsewhere. It is planned to use a
series of transects to determine the composition of the benthic habitats.  These transects would be at right angles to the
coast and to a distance where, either a continuous substrate is obvious or it is believed that further data would be of
limited use.  This form of mapping requires much more field work and relies on a statistically sound number of
samples ie transects, being taken.  Further collaboration with the RAN, WA Dept of CALM, CSIRO Division of
Marine Research at Cleveland through a FRDC Grant and Australian Customs Service will be anticipated.

END PRODUCT

Completed mapping is in an Arc lnfo format on disc or on hard copy at a scale of 1;100,000. These maps are available
to State Government Departments and institutions that have given assistance in preparing the maps.
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HABITAT DATA SHEET

Project SOUTH COAST TERRESTRIAL AND MARINE RESERVE INTEGRATION STUDY Field Survey FEBRUARY 1997

Site No.           Site Name           Date           Recorder           

Vessel MV Sealion Time           Weather           

Sea           Water depth (m)           Water visibility (m)           

GPS Latitude GPS Longitude Differential

    °          ’ S       °          ’ E Yes No

Site location           

Habitat Description

          

Dominant Species

Sea-grass           

Macro-algae           

Coral           

Fish           

Invertebrates           

Other Features

          

Impact or Activity

          

Video reference MRIP/SC/          /#    Aerial reference           /WA          /RUN    /          

Slide reference           Print reference           

Marine Conservation Branch, Department of Conservation and Land Management



Habitat Data Sheet Guidelines

To assist with the standardisation of data recording and survey methodologies used in field surveys by CALM’s Marine
Conservation Branch the following is a brief explanation of the terms and methodologies to be used in the attached habitat data
sheet.

Site No:  All sites visited were designated a site number. Each site number should begin with SC (denoting South Coast) and
ends in a number or number/letter combination. It is anticipated that these site numbers will remain with these locations in all
future CALM studies and are therefore key designators for any other information or records kept relating to each site.

Site Name:  Most sites have been given a name, chosen either as one that is formally recognised (such as a chart location) or a
name introduced by the study team to enable quick identification.

Date and Time:  This is the date and time at which the data at the site were collected.

Recorder:  This is the name of the person who was primarily responsible for the recording of original notes.

Vessel Name:  Name of survey vessel.

Weather:  The percent cloud cover and wind speed (km/hr) and direction (degrees) were estimated.

Sea:  The sea state was described as calm (no wind, calm sea), slight (breeze was influencing surface water), moderate (wind
was generating wind waves up to 1 metre) or rough (windy with wind waves greater than 1 metre).

Water Depth:  Depths are approximate and were read off an echo sounder.

Water Visibility:  This is an estimation of horizontal in-water visibility at the time of observation.

GPS Lat and GPS Long:  The GPS coordinates of a site are recorded as degrees, minutes, seconds and decimals of a second.
The GPS must be setup to use the AGD 66 or AGD 84 datum.

Differential:  If a differential GPS was used then ‘yes’ is noted. GPS readings utilising a differential system allowed for position
fixing described by latitude and longitude to within about 3 m or less.

Location of site with ref. to lat/long:  On occasions observations were made after swimming some distance from the position of
the anchored vessel. Hence, a note of the actual location of the observations and/or visual recordings that were made is given
with respect to the latitude and longitude of the anchored vessel.

Habitat description:  This is a general note of the habitat type and its percentage cover. As cover can vary within the general
vicinity of a site the described percentage cover can have an error of approximately 20%.

Dominant Species:  This is a list of the most common or readily observed species of marine life at the site. It reflects what an
observer might expect to see when visiting the site in the future. Taxa are usually described to genus .

Other Habitat Notes:  Features of interest at or nearby the site are noted.

Activity or Impact Noted:  Signs of activity or impacts that were observed at the site are noted.

Video reference:  Video image taken of the site is referred to as:

SCTMRIS/SC 10-150297/TAPE#2

SCTMRIS is the project descriptor (South Coast Terrestrial and Marine Reserve Integration Study)
SC 10 is the site number
150297 is the date

Photo reference and Slide reference:  A photograph or slide image taken of the site is referred to as:

SCTMRIS/SC10-150297/01p where:

SCTMRIS is the project descriptor



01 is the photo or slide number
p refers to ‘photo’ (alternatively s refers to ‘slide’)

Aerial reference:  Aerial photographs of the site are referred to as:

5001/WA 2958/RUN43/20.2.91 where:

5001 is the photograph number
WA 2958 is the series number
RUN 43 is the flight run number
20.2.91 is the date that the photograph was taken



APPENDIX IV

Underwater Camera System Operating Instructions

Cunard Technologies, Welshpool, WA.















APPENDIX V

Salinity-Temperature Data Sheet

CALM Marine Conservation Branch



SALINITY-TEMPERATURE DATA SHEET

Project SOUTH COAST TERRESTRIAL AND MARINE RESERVE INTEGRATION STUDY Field Survey FEBRUARY 1997

Site No. Site Name Date Recorder

Time GPS Latitude GPS Longitude Differential

°’  S °’  E Yes No

ST meter details Salinity calibration
sample bottle no.

Meter salinity reading of
calibration sample

Thermometer
details

Thermometer
reading of
calibration sample

Meter temperature
reading of calibration
sample

Depth (m) Salinity (pss) Temperature
(°C)

0

0.5

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0                     

9.0                     

10.0                     

11.0                     

12.0                     

13.0                     

14.0                     

15.0                     

Depth (m) Salinity (pss) Temperature (°C)
16.0                     

17.0                     

18.0                     

19.0                     

20.0                     

21.0                     

22.0                     

23.0                     

24.0                     

25.0                     



Notes:

Marine Conservation Branch, Department of Conservation and Land Management








