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1. INTRODUCTION
This Report has been published by the Coastal and Marine Branch, in the Department of
Tourism, Arts and the Environment, Tasmania. The Coastal and Marine Branch has been
responsible for managing the ‘Coastal Values of Southern Tasmania’ project, under
contract to the NRM Unit in the Department of Primary Industries and Water, Tasmania.
The Project is aimed at mapping vegetation, fauna habitat and geomorphology from High
Water mark to 100 metres inland for part of the coastline of the Southern Natural
Resource Management Region of Tasmania. The purpose of the coastal values mapping
is to provide an easily accessible database on vegetation and geomorphology to support
better strategic planning, land use planning and management on the coast.
This written Report and a spatial database on coastal vegetation and geomorphology for
the Region are the primary outputs of the ‘Coastal Values of Southern Tasmania’ project.
The Report itself comprises two individual but complimentary reports produced by two
independent sub-consultancies. These are,
•
•

North Barker and Associates (Vegetation and Fauna Habitat), and
Chris Sharples and Frances Mowling (Coastal Geomorphology)

1.1 Background
An earlier project in 2000, the Tamar Estuary and Foreshore Management Plan (Tamar
2020), included vegetation mapping along the foreshores of the Tamar Estuary
(Launceston, West Tamar and George Town Councils). The consultant was Greg Blake
of Reserve Design and Management (RDM). Soon after in 2002, RDM completed
vegetation and habitat mapping for the South East of Tasmania using the same
methodology, and with the addition of geomorphology mapping, sub-contracted to Chris
Sharples.
The outputs of the Tamar and SE Tasmania projects have provided a valuable source of
baseline data for a range of decisions along the foreshore and coastal strip, and
highlighted the critical need for similar data for the whole coastline of Tasmania.
The opportunity to further this work came in 2003 with an early call for priority projects
under the new regional Natural Resource Management delivery framework for the Natural
Heritage Trust Extension. This current project ‘Coastal Values of Southern Tasmania’ and
its sister project ‘Coastal Values of North East Tasmania’ were funded in order to
complete the coastal vegetation and geomorphology mapping for both the Southern and
Northern NRM Regions. These projects have built on the earlier RDM methodology,
ensuring that all the data is compatible across the two regions.
In future, it is anticipated that this coastal values mapping methodology will be applied to
other parts of Tasmania to provide access to this key coastal planning and management
tool program for the whole State.
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1.2 The ‘Coastal Values of Southern Tasmania’ Project
The ‘Coastal Values of Southern Tasmania’ Project has engaged two separate vegetation
and coastal geomorphology consultancies to map and ground truth vegetation, fauna
habitat and geomorphology information for the coastal strip of the Southern NRM region,
from the mean High Water Mark to 100 metres inland.
The information relates to the following geographic area of the Southern NRM region:
•

•

Vegetation and Fauna Habitat information – Huon Valley, Kingborough, Hobart
City, Glenorchy City, Derwent Valley, Brighton and Glamorgan Spring Bay
municipalities, and excluding Clarence, Sorell and Tasman municipalities,
National Parks, Quarantine Station State Reserve and Southport Lagoon
Conservation Area.
Geomorphology information – the coastline extending from north of Bicheno
southwards to Recherche Bay, but excluding National Parks, some other reserves
and the south-eastern coastline between Cape Bernier and Cape Direction (South
Arm).

This digital spatial information has been collected for vegetation and geomorphology by
aerial photograph interpretation verified through field work. The data is available as GIS
layers on the LIST (Land Information System, Tasmania), or accessible by CD.
The information can be used in day to day decision making of coastal planners,
managers and decision makers, and will also assist the allocation of resources through
the Southern NRM strategic planning process. The information will enable a better
understanding of the existing coastal environment and will support better decisions on the
sustainable use and development of our coastline.

1.3 CD in Back Cover of this Report
A Compact disc is included in the Back Cover of this Report. The CD contains an
electronic version of this hard copy Interpretation Manual, as well as other material
pertinent to the project. The CD contents are outlined below:

1.4 CD Contents
•

Folder Name: Appendices
o Appendices from both the Geomorphology and Vegetation Interpretation
Manuals

•

Folder Name: Figures 2-7 VEG Manual
o Figures 2-7 from Vegetation Manual

•

Folder Name: Hard Copy Manual South
o Word version of the Interpretation Manual (without Appendices)

•

Folder Name: Metadata
o Metadata for Geomorphology and Vegetation Projects

•

Folder Name: SouthNRM_CoastGeo Photos
o Geomorphology Photos

•

Folder Name: Training Day Presentations
o Power point presentations from Training Workshop October 2006

•

Folder Name: VEG_NRM South Images from Report
o Vegetation Photos
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Summary

SUMMARY
This report documents the geomorphic components of a project entitled Collection and Integration of
Coastal Values Data for the Southern Natural Resource Management (NRM) Region, which was
funded and managed by the Southern Tasmania Regional Coastal Management Committee and the
Coastal and Marine Branch of the Tasmanian Department of Primary Industries & Water (DPIW)
during 2005 - 2006. The overall purpose of the project was to enhance and add to data on natural
coastal values (geomorphology, flora and fauna) of the Southern NRM region of Tasmania, and to
provide management tools along with the data in order to assist State and Local Government and
Southern NRM Committee planners in making appropriate decisions on the sustainable use and
development of the coastline.
The project undertaken broadly comprised three parts:
1.
Collection of Coastal Geomorphic Data
This largest part of the project involved field mapping and air photo interpretation to enhance and add
to existing mapped information on the distribution and characteristics of the variety of coastal rock
types, soft sediment bodies and landforms that comprise the Southern NRM coastline. This is key
base data that is needed for informed management of coastal values and vulnerabilities.
2.
Application of Decision Support Tools to the Data
Information from the geomorphic mapping has been abstracted to create a number of indicative map
layers which provide planners with an indication of management issues that may be pertinent to
particular coastal locations. These are referred to here as Decision Support Tools, and comprise:
•
•
•

Geoconservation Priority ratings (for each distinctive coastline segment)
Sensitivity ratings (sensitivity of landforms and landform processes to human disturbances)
Condition ratings (degree of disturbance or otherwise of landforms and landform processes by
human activities).

Section (5.0) of this report is a brief manual describing how these Decision Support tools can be used,
together with the more detailed underlying geomorphic base data, to inform coastal land management
decision making processes which have landform and landform process conservation
(Geoconservation) as an objective.
Other sections of this report provide background information to assist in displaying, interpreting and
applying the Decision Support Tools and geomorphic mapping data to land management decisions
3.
Dissemination of and Training in Use of the Data and Decision Support Tools
The use of the Decision Support Tools and underlying geomorphic base data compiled in the course of
this project will be explained in a training course for State & Local Government planners and
managers to be held at the end of this work, and through distribution of this manual and associated
digital mapping. It is also intended that the map layers discussed and used in this manual will be
available to planners via the LIST website.
Since the Decision Support Tools created through this project have not previously been applied to
Land Management planning and zoning, there is no existing evaluation of the usefulness of these tools.
Rather, this project represents a first effort to apply these tools. It is expected that there will be scope
for feedback from users, based on practical experience in applying these tools, to provide the basis for
improving the usefulness of these tools in future.
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1.0

INTRODUCTION

1.1
THE COASTAL VALUES PROJECT
This report documents the geomorphic components of a project entitled Collection and Integration of
Coastal Values Data for the Southern Natural Resource Management (NRM) Region, which was
funded and managed by the Southern Tasmania Regional Coastal Management Committee and the
Coastal and Marine Branch of the Tasmanian Department of Primary Industries & Water (DPIW)
during 2005 - 2006. The overall purpose of the project was to enhance and add to data on natural
coastal values (geomorphology, flora and fauna) of the Southern NRM region of Tasmania, and to
provide management tools along with the data in order to assist State and Local Government and
Southern NRM Committee planners in making appropriate decisions on the sustainable use and
development of the coastline.
The project constitutes an extension and further development of work undertaken in 2000-2001 for the
South East Integrated Coastal Management Strategy which was prepared in 2001 by DPIWE for the
Clarence, Sorell and Tasman Local Government Councils.
Chris Sharples and Frances Mowling undertook the geomorphic components of the project during
2005 - 2006. The Southern NRM region project area extended from the Douglas River, located North
of Bicheno to Recherche Bay. Areas excluded from the project included National Parks, some other
reserves, and the south–eastern coastline between Cape Bernier and Cape Direction (South Arm),
which was surveyed and reported upon for the South East Integrated Coastal Management Strategy.
Following the exclusion of these areas of coastline, the project area comprised 1184 km of coastline
measured at 1:25,000 scale (see Figure 1).
The project undertaken broadly comprised three parts, which are outlined below:
1.
Collection of Coastal Geomorphic Data
This largest part of the project involved field mapping and air photo interpretation to enhance and add
to existing mapped information on the distribution and characteristics of the variety of coastal rock
types, soft sediment bodies and landforms that comprise the Southern NRM coastline.
Prior to the current project, comprehensive mapping of the coastal landform types of the Southern
NRM region existed in the form of a nominally 1:25,000 scale coastal digital line map encoding
information on geology and landforms (the Tasmanian Shoreline Geomorphic Types map
tascoastgeo_v3: Sharples 2000, 2004), however much of this mapping was based on a combination of
existing geological mapping combined with airphoto interpretation, with only limited ground truthing
data (see also Section 4.2). In addition, whilst the line map identifies the presence of coastal dunes
and soft-sediment bodies along the coast, it does not map their lateral extent. Partly in order to remedy
the latter problem, a polygon (area) map of coastal soft sediment bodies and landforms was created
during the 2000 – 2001 South East Integrated Coastal Management Strategy, however this mapping
was complete only for the region from Cape Direction (South Arm) to Cape Bernier (the Tasmanian
Quaternary Coastal Sediment map tascoastsed_v3: Sharples 2001, 2004).
The aim of the coastal geomorphic mapping undertaken during this 2005-2006 Southern NRM project
was to enhance the accuracy and detail of the coastal geomorphic line map by means of groundtruthing, and to extend the coastal geomorphic polygon map by mapping coastal soft sediment bodies
and landforms beyond the Cape Direction – Cape Bernier region. The resulting enhanced and
extended digital maps are tascoastgeo_v4 and tascoastsed_v4 (see Appendix One for detailed
descriptions of the data encoded in these maps).
In the case of both maps, the limited funding and time available for mapping resulted in the mapping
work being prioritised to focus on key coastal landform types and attributes considered most important
from the perspective of managing coastal geomorphic values and land degradation issues:
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•

Chris Sharples undertook ground – truthing of the line map, focussing in particular on coastal
landform types most likely to be prone to slumping and/or to relatively rapid progressive
erosion of non-sandy shoreline types (e.g., Tertiary-age clayey-gravelly sediment shorelines,
Quaternary talus (colluvium) shores including basalt landslide deposits, etc).

•

Sandy shores are readily evident on air photos due to their high albedo (reflectance), hence it
was considered that the pre-existing airphoto – interpreted line map indicated the location of
these highly erodible shoreline types to a good level of confidence. However, the landwards
extent of the sandy coastal sediment bodies required mapping, and the mobility (or degree of
vegetation cover) of dunes forming parts of the coastal sand bodies was also considered
important information for coastal planning purposes. Frances Mowling undertook mapping of
soft sediment coastal bodies, landforms, and their extent of mobility both at the present time
and historically, combining fieldwork with analysis of aerial photography (see also Section
4.3). Frances Mowling also ground truthed and verified line map components for the soft
sediment bodies. This information, together with additional mapping of coastal soft sediment
bodies and landforms by Chris Sharples, was used to extend the coastal sediment polygon map
(tascoastsed_v4) to cover most of the Southern NRM coast apart from Reserves. The
classifications (attribute tables) previously used to identify differing sediment types and
landforms in the original (2001) Coastal Sediment polygon map were significantly revised and
new categories formulated during the 2005-6 mapping exercise. In addition some previously
mapped features between Cape Direction and Cape Bernier were re-classified.

The mapping undertaken nominally covered a strip between the Low Water Mark (LWM) and 100
metres inland, however in practice coastal sediment bodies and their associated landforms were
mapped to their full extent inland.
The entire 1,184 km of coastline (at 1:25,000 scale) has been assessed to determine the location and
mobility status of soft sediment bodies by comparing 1949 and early 1950s aerial photography with
the current flight runs of 2001 to 2005. The location, extent, and erosion/mobility status of the soft
sediment coastal dunes and estuaries were mapped using stereo and mono aerial1 photography. Some
seventy percent of the soft sediment coastal dunes were ground truthed, and some fifty percent of soft
sediment estuaries.
During the course of field mapping, representative photographs of the coastal landform types being
mapped were taken for reference purposes (see Section 4.4 and Appendix Two).

2.
Application of Decision Support Tools to the Data
The coastal geomorphic mapping described above is a relatively detailed dataset which provides a
basis for coastal decision making processes, however it is recognised that in its "raw" form, the
implications of the geomorphic mapping for management decision making will not necessarily be
immediately obvious to planners. Consequently, information from the geomorphic mapping has been
abstracted to create a number of indicative map layers which provide planners with an indication of
management issues that may be pertinent to particular coastal locations. These are referred to here as
Decision Support Tools, and comprise the following:

•

Sensitivity and Condition. Coastal landforms have been classified in terms of their relative
sensitivity to degradation resulting from human disturbances, and to the extent of degradation
that has occurred (condition) which have alienated the landform(s) from the natural condition.
A ranking scale of 1 to 4 has been attributed to describe the range in these classifications –
from extensively natural landforms with high geomorphic functionality and no degradation

1

A complete set of stereo aerial photography was not available for the coastline in the DPIW aerial photography
library.
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Figure 1: The Southern NRM region coast, indicating the coastal sections subject to mapping during the
present project, those previously mapped during the 2001 South East Integrated Coastal Management Strategy
(Sharples 2001), and major areas excluded from mapping during the present project.
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(rank 1), to a highly modified coastline with low to no geomorphic functionality (rank 4). See
Section (4.6).
•

Geoconservation Priority A Geoconservation Priority (Geovalues) layer was created to
summarise the sensitivity and condition layers into a single high-level indicator of coastal
areas in which management of geomorphic issues should be a priority, either by reason of
landform sensitivity to disturbance, or by reason of the existence of more natural (lessdisturbed) sections of coast whose conservation values warrant management attention for that
reason. See Section (4.8).

However, whilst the Geoconservation Priorities layer provides a generalised indicator of potential
coastal geoconservation management priorities for the whole Southern NRM region coast, it does not
identify specific sites having specific geoconservation management issues. No comprehensive
assessment of coastal geoconservation sites has yet been undertaken for the Tasmanian coast, however
a number of particular significant sites have been recognised and these are identified by the Tasmanian
Geoconservation Database:
•

Geoheritage All coastal geological, landform and soil sites listed on the Tasmanian
Geoconservation Database (TGD) as significant geoheritage within the Southern NRM region
were extracted from the TGD and are supplied as a separate map layer (see Section 4.5).
Whilst the compilation of the TGD is an ongoing process, and it is highly likely that new
coastal sites will be recognised in future, the Geoconservation Values map layer highlights
particular coastal sites which have been recognised to date as having special conservation
values for geological or geomorphological reasons.

Indicative mapping of coastal vulnerability to erosion and flooding, particularly with respect to likely
increase in these hazards due to sea level rise, is additional information pertinent to coastal
management planning in the Southern NRM region. This information has been provided by Sharples
(2006) and is accessible on the LIST website (http://www.coastalvulnerability.info or
(http://www.thelist.tas.gov.au), hence it has not been reproduced in the dataset provided with this
report. However the relevance of this mapping as a key coastal management tool is outlined in
Section (4.7) of this report.
3.
Dissemination of and Training in Use of the Data and Decision Support Tools
The use of the Decision Support Tools and underlying geomorphic base data compiled in the course of
this project will be explained in a training course for State & Local Government planners and
managers to be held at the end of this work, and through distribution of this manual and associated
digital mapping. It is also intended that the map layers discussed and used in this manual will be
available to planners via the LIST website.
Since the Decision Support Tools created through this project have not previously been applied to
Land Management planning and zoning, there is no existing evaluation of the usefulness of these
tools. Rather, this project represents a first effort to apply these tools. It is expected that there will be
scope for feedback from users, based on practical experience in applying these tools, to provide the
basis for improving the usefulness of these tools in future.
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1.2
HOW TO USE THIS REPORT
This manual, and the accompanying digital mapping, are intended to provide planners and land
managers with an integrated set of tools to better support the process of arriving at the most informed
possible decisions on sustainable coastal development and conservation management. The tools
described by this report relate to geomorphic (landform) issues in coastal management, and
complement a set of maps and management tools relating to coastal flora and fauna that are described
separately.
Section 5.0: Manual: Section 5.0 of this report functions as a succinct manual that briefly describes
a practical method of using both the data and the decision support tools. The remaining sections of
this report are reference materials that identify the most commonly – encountered geomorphic
management issues pertaining to coastal areas and provide descriptive background and technical
support information, as below.
The Manual (Section 5.0) is the key section of this report. The other sections should be referred to for
explanatory information, as follows:
Section 2.0: Geomorphic Description of the Southern NRM Region Coast: A brief introduction
to the geomorphic (landform) history and character of the Southern NRM coast. A
basic understanding of the physical nature of the coast will assist planners in
understanding the management issues associated with the coast.
Section 3.0: Key Coastal Geomorphic Management Issues: A brief outline which highlights the
key geomorphic management issues that are relevant to the Southern NRM coast
(more detailed information is available from references cited in this section). The
issues briefly discussed in this section are not exhaustive, however they are probably
the most widely relevant geomorphic management issues encountered in planning for
the Southern NRM region coast. The data and management tools provided with this
report have been prepared with their relevance to these issues in mind.
Section 4.0: Coastal Geomorphic Datasets and Decision Support Tools: This section provides
general information on the history, purpose and characteristics of each map, dataset
and planning tool referred to in this report. This information will enable planners to
better understand the maps and tools provided, which in turn will allow them to
extract more value from those maps and tools.
Appendix One: Data Dictionary: This appendix provides a more technical description of each
digital map dataset provided with this report. Planners may generally not need to
delve into this appendix, however the information provided here is essential for GIS
workers needing to set up the GIS mapping accompanying this report in a format
which will best facilitate their use by planners.
Appendix Two: Coastal Photography: A list and description of coastal landform photos are
provided with this report. This photography is intended to provide users with a broad
understanding of the coastal landform types described in this report, and their
associated management issues. It should be noted that the collection of photos
currently provided are not representative of all key coastal landform types within the
Southern NRM region. The photos are examples of those types encountered during
fieldwork. It is intended that future work will allow this collection of photos to be
expanded into a comprehensive and representative range of landforms types including
an indication of the status of sensitivity and condition for differing examples of the
key coastal landform types.
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1.3

GLOSSARY OF TERMS

COLLUVIUM Slope deposits. Deposits of boulders, cobbles and finer material that have
accumulated on slopes as a result of erosion and movement of material from higher
levels. Many colluvial deposits in Tasmania formed under the more sparselyvegetated conditions of the last glacial climatic phase.
DPIW

Department of Primary Industries & Water, Tasmania.

DPIWE

The former Department of Primary Industries, Water & Environment, Tasmania.
Now the Department of Primary Industries & Water (DPIW).

FLOOD – TIDE DELTA A sediment deposit (usually sand) that has accumulated in a coastal lagoon
or re-entrant, at the landwards end of a tidal channel or re-entrant mouth through
which tidal currents transport sand.
GEOMORPHOLOGY The study of landforms, their forms, genesis, development and processes.
GEOMORPHIC Pertaining to geomorphology.
GLACIAL PHASE A relatively cool period of Earth history during which significant expansion of
glaciers and ice caps occurs, and sea level drops significantly. Multiple glacial phases
have occurred during the last few million years. The Last Glaciation peaked about
22,000 to 17,000 years ago, and ended about 10,000 years ago.
HOLOCENE

The stage of geological time between the end of the Last Glaciation (about 10,000
years ago) and the present. The Holocene effectively equates to the present
interglacial climatic phase.

INTERGLACIAL PHASE A relatively warm period of Earth History, between glacial phases, when
glaciers and ice caps retreat and sea level rises significantly. The Earth is currently in
an interglacial phase, and the last (previous) interglacial phase occurred around
125,000 years ago.
IPCC

Intergovernmental Panel on Climate Change. An international organisation
established in 1988 by the World Meteorological Organisation and the United Nations
Environment Programme, for the purpose of reviewing and reporting on the current
state of scientific understanding of and research into global climate change and its
effects, including sea-level rise (see IPCC 2001).

LIST

Land Information System Tasmania. Centralised Tasmanian Government land
information (eg, topographic mapping) data system, operated by DPIW.

LITHIFICATION The geological processes whereby a soft sediment becomes a hard, tough rock
over a period of time. Lithification processes include compaction of the sediment and
the precipitation of chemical cements from groundwater.
LITTORAL DRIFT Movement of sediment (e.g., sand) along a shore in the near-shore zone, usually
resulting from along-shore currents generated by wave action.
PLEISTOCENE The stage of geological time spanning most of the last 2 million years up until the
end of the Last Glaciation 10,000 years ago. The Pleistocene has been marked by a
succession of glacial and interglacial climatic phases which have caused sea level to
repeated rise and fall over a vertical range of about 130 metres, and have exerted a
strong influence on coastal landform development globally.
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POST-GLACIAL MARINE TRANSGRESSION In this report, the period of relatively rapid and
continuous global sea-level rise following the maximum intensity of the last glacial
climatic phase (circa 22,000 to 17,000 years ago), when sea level rose by about 130
metres before stabilising close to its present level about 6,500 years ago.
PROGRADATION Seawards growth or accretion of a shoreline by addition of sediment, usually
where the sediment budget involves a predominance of sediment supply and accretion
over erosion.
QUATERNARY The period of geological time spanning most of the last 2 million years up to and
including the present. The Quaternary Period is sub-divided into the Pleistocene
(older) and Holocene (recent) stages.
SEMI-LITHIFIED Refers to sediments which are coherent and partly "turned to rock" (lithified) by
processes of compaction and the precipitation of chemical cements by groundwater,
yet remain softer and more erodible than a fully lithified rock.
TALUS

A variety of colluvium (slope deposits) typically comprising loose boulders and
cobbles that have fallen, rolled or slid from an escarpment and accumulated below.

TGD /
TASMANIAN GEOCONSERVATION DATABASE A database of particular geological,
geomorphic and soil features that have been recognised as having special
geoconservation ("Geoheritage") values. The TGD is maintained by the Department
of Primary Industries & Water (DPIW), and custodianship is vested in the Senior
Earth Scientist (Earth Science Section, Nature Conservation Branch), or equivalent
officer.
TRANSGRESSION In relation to the sea, a phase during which the sea rises or "transgresses" over
formerly dry land.
UNCONSOLIDATED /
UNLITHIFIED Refers to sediments that remain more-or-less loose or friable, not formed into hard
rock by geological processes such as compaction and precipitation of cements from
groundwater.
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Coastal Geomorphology of the Southern NRM Region

2.0

COASTAL GEOMORPHOLOGY OF THE SOUTHERN NRM REGION

2.1

INTRODUCTION

This section provides a brief description of the coastal geomorphology (landforms and land-forming
processes) in the Southern NRM region. This description is broad in outline and does not attempt to
provide detailed geomorphic information. The intent is to provide a framework for users of the
manual to discern the management issues relevant to the geomorphology of the Southern NRM coast.
Readers interested in learning more about the coastal geomorphology of the Southern NRM region,
and Tasmanian coastal geomorphology generally, might usefully begin by reading the introductory
description provided by Bugg (1990), the more comprehensive description of Tasmanian coastal
landforms provided by Kiernan (1997), and subsequently by exploring the extensive literature of
papers and articles on Tasmanian coastal geomorphology, some of which are cited below.

2.2

GEOLOGICAL AND GEOMORPHIC HISTORY OF THE SOUTHERN NRM
REGION COAST

Coastal Bedrock Types
Chris Sharples
Much of the coast of the southern NRM region (eastern and south-eastern Tasmania) is formed of or
underlain by extensive flat-lying sedimentary rocks (terrestrial sandstones, marine siltstones, and
glacial sediments) of the Parmeener Supergroup, which were deposited during the Permian and
Triassic Periods, circa 300 – 220 million years ago (Forsyth et al. 1995). This thick sequence of
sedimentary rocks was extensively intruded by thick sheets of dolerite magma during the Jurassic
period, around 175 million years ago, in a geological event which heralded the beginning of the breakup of the ancient super continent of Gondwana. Today, thick, erosion-resistant dolerite sheets form
many of the most prominent sea cliffs in the southeast, as on Tasman Peninsula and South Bruny
Island. Older basement rocks which underlie the Parmeener Supergroup rocks (granites of Devonian
age circa 390-370 million years old, and Mathinna Group sedimentary rocks of Siluro-Devonian age
circa 470-400 million years old), are exposed on the coast only in small areas on the eastern sides of
Forestier and Tasman Peninsulas, Maria Island, and in larger areas from Freycinet Peninsula
northwards (Forsyth et al. 1995). Younger Tertiary-age rocks forming parts of the present coast are
noted further below.
Tectonic Controls on Coastal Development - Jurassic to Tertiary Periods
Chris Sharples
At the largest scale, the gross plan form of the southern NRM region coast reflects the influence of
tectonic faulting and disruption of these bedrock sequences during the break-up of Gondwana from
Jurassic to Tertiary times (particularly in the period between circa 170 and 40 million years ago). This
major continental disruption event produced a number of large north-south and northwest-southeast
trending downthrown geological structures known as the Derwent, Coal River and Oyster Bay
Grabens, together with other un-named structures in the Lune River – D'Entrecasteaux region. These
major fault-bounded structures converge southwards towards Storm Bay, with the result that the southeastern (Storm Bay) coast is a structurally complex region whose bedrock sequences are disrupted by
numerous faults. In contrast the east coast displays relatively linear large scale north-south coastal
plan forms which reflect the major north – south bounding faults of the large Oyster Bay Graben. The
complex and converging fault structures characterising the bedrock geology of the south-eastern
(Storm Bay) region is one of the underlying reasons why that coastline has developed into the most
complex indented and compartmentalised shoreline in Tasmania, in contrast to the extensive linear
coasts of western, northern and eastern Tasmania, whose gross plan forms are controlled by simpler
extensive linear faults bounding the Sorell, Bass Basin and Oyster Bay Grabens off the Tasmanian
coast.
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During much of the Tertiary Period (65 – 1.8 million years ago), the large graben structures were lowlying depositional basins in which thick sequences of fluvial (river), lacustrine (lake), mass movement
and some marine sediments were deposited. Owing to their relatively young geological ages, these
Tertiary sediments are mostly only semi-lithified materials, typically gravelly or bouldery sequences
with high proportions of soft clays, that are prone to rapid wave erosion or slumping where they are
exposed on the shoreline. Because the Tertiary sediments typically formed infillings within the
Tertiary Graben basins, they are mostly exposed where the present coastline transects the graben
basins. Hence, Tertiary sediment shorelines are relatively common in the Storm Bay region (where
the coastline transects numerous graben basins and sub-basins), and in the Moulting Lagoon area
(whose shoreline transects a major part of the Oyster Bay Graben), but are less common along much
of the linear north-south trending parts of the east coast where the coastal bedrock sequences represent
the major bounding side walls of the graben. Vulcanism was also active in Tasmania during the
Tertiary Period, producing basalt (lava) deposits many of which extruded into the graben basins and
hence are also most commonly found outcropping on the southern NRM coast in the Storm Bay
region.
Quaternary Geomorphic Development of the Southern NRM Region Coast
Chris Sharples
The complex indented south-eastern coastline of Tasmania is the most extensive well-expressed
example in Tasmania of a "ria" coast, that is a coast whose form is strongly determined by the
drowning of a former fluvial (river-dominated) region. Since around the middle Tertiary Period circa
36 million years ago (Macphail et al. 1993), and particularly during the last 2 million years of the
Quaternary Period, Tasmania's geomorphic development has been dominated by numerous alternating
glacial and interglacial climatic phases. During the glacial phases the climate in Tasmania was drier
and colder than it is during the present interglacial phase, sea levels were considerably lower than at
present (130 metres below present sea level during the maximum intensity of the Last Glaciation circa
18,000 years ago: Lambeck & Chappell 2001), and much of Storm Bay was a broad coastal plain
dissected by meltwater-fed rivers. Many of these former river valleys and even some river gorges can
be traced on bathymetric maps of Storm Bay (see Fig. 6.24 in: Scanlon et al.1990). As remains the
case in much of central and eastern Tasmania today (Jerie et al. 2003, p. 30), fault and graben
structures played a major role in controlling the direction and plan-form of river networks, with the
result that the complex faulting structures of the bedrock in the Storm Bay region were etched out by
fluvial (river) erosion, resulting in a correspondingly complex ria coast plan form when sea levels rose
again during the Interglacial phases following each glacial phase (such as the Holocene up to the
present day).
Sandy shores, coastal dunes and coastal sand accumulations such as spits are present throughout the
Southern NRM coastal region(see Figure 2). Sources of the sands include marine carbonate sand
formed in marine environments by biological and chemical processes (including shell breakdown),
wave erosion of coastal bedrock, and sandy sediments derived from rivers discharging to the coast. It
is notable that the Storm Bay coastal region (from Recherche Bay to Forestier Peninsula) has a high
proportion of sandy beaches, large sand spits or sandy isthmi, and extensive sandy coastal dune
complexes. Given that a number of large rivers flowing into the Storm Bay region drain highland
areas that were extensively glaciated during the Pleistocene part of the Quaternary Period2, it is likely
that much of the coastal sand in that region originated as glacial outwash sands eroded by glaciers
from highland areas during Pleistocene glacial phases. It is probable that large quantities of such
glacially-eroded sands were brought down the Derwent, Huon, Lune & D'Entrecasteaux Rivers during
each glacial phase by seasonally energetic meltwaters from the extensively-glaciated highlands, and
that these sands were deposited in near - coastal areas of the continental shelf (below the present sea
level) from where they were worked shorewards by waves, and blown across the extensive and then sparsely vegetated coastal plains of the southeast. Old stabilised wind blown sand sheets and dune
2

By a universally accepted convention, the Quaternary Period of geological time follows the preceding Tertiary
Period, and is sub-divided into the Pleistocene (1.8 million years before present (BP) to 10,000 years BP) and the
Holocene (10,000 years BP to the present).
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Figure 2: Distribution of the softer coastal landform types in the southern NRM coastal region, which were the
priority focus of fieldwork during this project (see Section 1.1). This map was created using the shoreline
geomorphic types line map (tascoastgeo_v4gda) that was upgraded during this project using fieldwork results
from many of the areas highlighted here. Note that the small scale of this map results in loss of much of the finer
mapping detail which the map actually contains.

18

Coastal Geomorphology of the Southern NRM Region

Figure 3: Many coastlines in the Southern NRM region are moderately sloping hard-rock shores such as that
shown here (at Kingston in southern Tasmania). These shores tend to be relatively robust and present few
geomorphic management issues, however when these shores and their backshore areas are more or less
undisturbed, they may have high conservation value for a variety of reasons including providing natural habitat
for flora and fauna.

Figure 4: Shores of semi-consolidated clayey-gravelly sediment, such as the Tertiary-age clayey gravels shown
here at Rokeby in southern Tasmania, are prone to progressive erosion and slumping, and may present a range of
geomorphic management issues even though they are less mobile than sandy shores.
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systems dating back to Pleistocene times (10,000 years BP and older) are found in many parts of the
Tasmanian coast inland of the presently active coastal dune systems, and are thought to have formed in
this way when sea level was well below its present level and the climate was colder and more arid
(e.g., at South Cape Bay: Cullen 1998).
As the sea level rose after each glacial phase, these sands were further reworked shorewards by waves
and winds. The period of sea level rise following the Last Glaciation ended about 6,500 years ago
when sea level reached roughly its present level (Thom & Roy 1985), allowing the development of
the Holocene sand spits, tie barriers, tombolos, coastal dunes and beach ridge systems which
characterise large parts of the present coast in the embayed sand-trapping area of Storm Bay.
Glacial erosion cannot have been as important a source of sand for east coast sandy areas such as the
extensive sandy areas at the head of Oyster Bay (another prominent sand-trapping embayment).
However it is likely that periglacial (freeze-thaw) weathering of the Eastern Tiers and granitic
mountains at Freycinet during the Pleistocene glacial climatic phases would have supplied significant
amounts of sand to the east coast via seasonally energetic meltwater streams and rivers.

2.3

COASTAL LANDFORM TYPES AND PROCESSES IN THE SOUTHERN NRM
REGION

Hard Rock Shorelines
Chris Sharples
A large proportion of the southern NRM region coast comprises rocky shorelines. The form and
characteristics of the rocky shores varies significantly depending on the bedrock types and geological
structures, exposure to swell and storm wave energies, and the prior topographic relief of the land
surface.
Hard well-lithified rocks such as Jurassic-age dolerite and Permian-age siltstones have formed high
vertical sea cliffs in areas such as Tasman Peninsula and South Bruny Island, where the land surface
had high topographic relief and the present coast is directly exposed to energetic oceanic swells and
storms. In contrast, the differing lithological and structural characteristics of granite bedrock has
tended to produced steeply sloping slabby bedrock coasts where these rocks have high relief and
strong exposure to wave energies, as on parts of Freycinet Peninsula.
The same rock types tend to form lower cliffs or moderately sloping rocky shores where they are less
exposed to strong wave energies or the prior land surface had lower topographic relief. In sheltered
coastal environments such as parts of D'Entrecasteaux Channel and the upper Derwent estuary,
bedrock shores on Tertiary-age basalt or Jurassic-age dolerite are commonly characterised by large
quantities of angular breakdown (weathering) debris partly mantling the bedrock shore. Flat or gently
sloping rocky shore platforms are a prominent feature of rocky shores formed in flat-bedded or gentlydipping Permian-age siltstones. Rocky shores in Triassic-age quartz sandstones are commonly
characterised by rounded and pitted or "honeycombed" alveolar weathering forms due to salt attack,
which is particularly effective on these sandstones. These characteristic coastal sandstone weathering
forms range in size up to large overhangs and rounded caves referred to as "tafoni".
Semi-Consolidated Shorelines
Chris Sharples
Some Tasmanian shoreline are comprised neither of hard bedrock nor soft sand, but of intermediate
"semi-consolidated" materials. These include clayey-gravelly sediments of Tertiary-age, and steep
shores of semi-consolidated slope and landslide deposits. These shores have their own distinct
characteristics and management issues.
The softer semi-lithified Tertiary-age bedrock sequences – typically clays, clayey-gravels and
unconsolidated boulder beds – tend not to be exposed today on shores strongly exposed to swell and
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storm wave energies. Strongly exposed shores underlain by Tertiary bedrock (eg, South Arm area)
have generally been long since eroded to a low profile by marine erosion, and the soft Tertiary
bedrock is now buried by thick coastal sand deposits. Tertiary-age bedrock is mainly exposed on the
shoreline in comparatively sheltered inlets and embayments, such as in D'Entrecasteaux Channel, parts
of the Derwent Estuary, and the north shore of Ralph's Bay. In these locations marine erosion has not
yet had time to reduce these shorelines to a profile low enough for them to be buried by sand, however
in most cases such Tertiary shores show considerable evidence of ongoing erosion which is relatively
rapid in geological terms. In some places this ongoing erosion – which may be associated with
periodic slumping – constitutes significant management issues where housing or other infrastructure is
located close to the shore (e.g., Taroona).
Some shores are also mantled by younger unconsolidated bouldery slope deposits which are the
product of relatively rapid marine erosion on steep exposed rocky coasts. In the southern NRM region
this type of unstable coastline is mostly found on steep exposed high energy dolerite coasts on Tasman
Peninsula and South Bruny Island (see Figure 2).

Sandy Coast Landforms and Processes
Frances Mowling
Reliable descriptions of process-response in coastal landforms are contained in Woodroffe, 2006, Fish
and Yaxley, 1966, Bird, 1965, Bird, 2000.
The modern coastline3 morphology within the Southern NRM region is intricate in form due in part to
the processes of transgression and regression of the sea during the Quaternary. Bowden and Colhoun
(1984:328) report widespread evidence, incorporating South Eastern Tasmania, North East and North
coasts, King and Flinders Islands in Bass Strait, and the West Coast, of a prolonged marine
transgression of 20 to 22 m during the Last Interglacial maximum 125 ka BP, with morphologic
indications of a short transgression to 32 m. These shoreline elevations are significantly higher than
shorelines in New South Wales and Victoria, where levels reached 2 – 9 m (Bowden and Colhoun,
1984; Murray-Wallace and Goede, 1990). These higher elevations associated with North Eastern
Tasmanian shorelines in particular, are indicative of middle and late Quaternary uplift at a moderate
rate of 0.21 m/ka, (Bowden and Colhoun, 1984). Assuming a constant rate this yields 0.2 mm / yr,
and some 1.2 m of uplift since the Late Holocene, hence sea-level at 6000 years ago would have been
1 – 2 m below modern sea-level (Lambeck and Nakada, 1990). This probably influences two factors;
firstly, this suggests progradation of dunes to a lower elevation than previously predicted,
accompanied by subsequent erosion of dunes as sea-level rose, and secondly sea-level rise is greater
than predicted (Lambeck and Nakada, 1990).
Curves contained in sea-level graphs (Lambeck and Yokoyama, 2002; Lambeck and Nakada, 1990;
Chappell, 1987) indicate sea-level rise was rapid between 19 and 7 ka BP, averaging 1 m/century.
Some graphs (Thom and Chappell, 1975; Chappell, 1987) indicate a steady increase in sea-level;
Lambeck and Esat (2002:204) identified pauses in sea-level rise approximately12 ka BP, when ice
volumes remained constant, with phases of more rapid rise within approximately 19 – 7 ka BP
interval. Lambeck and Esat (2002), based on isostatically adjusted sea-level data, indicate sea-level
rose 125 m between approximately19 to 7 ka BP, with a 35 m increase between approximately10 – 6
ka BP. This transgression resulted in the emplacement of small to moderate sized foredunes and
medium sized dune fields on shorelines between 7 – 6 ka BP, inundating earlier features. Inundation
of previously emplaced soft sediment features probably liberated sediment for transport, resulting in a
phase of dune erosion and dune mobility.

3

The brief description of the changes in sea level on the Tasmanian coast was written by Mowling and extracted
from a chapter on the Quaternary for a Ph.D. Lambeck generously read the Chapter.
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The soft Holocene (late Quaternary) sediments equilibrated with the still stand sea level of the
previous 6,500 years resulting in relatively small embayments with either hard rock or soft sediment
headlands and a diversity of soft sediment landforms including bay mouth and mid-bay spits, sandy
isthmuses (also called tie barriers), sandy, coarse shell, or cobble beaches, backed by soft sediment
foredunes, parallel to shore dunes, or moderate volume transgressive dune fields.
Davies’ (1978) research, based on 500 samples of beach sand sediment collected from Tasmanian
shores (shown in Table 1) indicates that there is both geographical variation and a ‘high degree of
compartmentalisation and low degree of littoral drift so that sediments are trapped within more or less
well defined divides’ (Davies, 1978:158). Sediments that form the beaches for the D’Entrecasteaux4,
East Coast North and South have a very low component of calcium carbonate (biogenic). East Coast
North has a high mean grain size which can be attributed to the supply / provenance of coarse granitic
sands derived from the hinterland, grains are more angular. The D’Entrecasteaux grains have the
lowest mean grain size, which Davies (1978:163) attributes to this section of coast being protected by
Bruny Island resulting in a short fetch and a low wave energy regime and thus the retention of fine
grained sand on the beach. Again, the most angular and least rounded sand is associated with the
D’Entrecasteaux and Davies (1978:166) remained uncertain whether these characteristics could be
attributed to low wind energy or to low wind energy.

Saltation/suspension
inflection φ

0.47
0.56
0.46
0.39
0.49

1.15
0.56
0.90
1.16
0.88

2.48
2.00
2.25
2.36

% angular

Coarse percentile φ

2.45
1.98
2.13
2.20
2.20

Roundness φ

Sorting φ

4.6
5.0
7.2
20.3
18.8

Correlation mean /
sorting

Mean grain size φ

1

D’Entrecasteaux1
East Coast North
East Coast South
South Coast
Tasmania

% carbonate

Table 1 Mean measures for grain characters on beaches for NRM South coastline after Davies, 1978:160.

0.75
0.41
0.07
0.36
0.42

2.55
3.24
2.92
2.78
2.86

29
9
15
24
19

See Figure 16 for location of coastal sediment compartments.

Depositional Spits and Barriers
Mid-bay and bay-mouth spits
Spits, also called barriers, are elongate accumulations of sand formed by waves, tides and winds
(Woodroffe, 2004). They are dependant upon a supply of sediment and wave energy to transport the
sediment. These landforms can be reworked by rising sea levels. Within the southern NRM region
twelve landform features have been located. The mid-bay and bay-mouth spits attached at one end to
land are located at Seven and Nine Mile Beaches, Cloudy and Marion Bays, Prosser River, Southport
Lagoon, Carrickfergus Bay, and Byrons Beach, Freycinet Peninsula, Big Lagoon at Neck Beach
(Adventure Bay), Rocky Bay (Cockle Creek), Black Swan Lagoon (Recherche Bay), Southport
Lagoon (Recherche Bay). These features are formed and grow in the predominant direction of
longshore sediment flow caused by waves. The majority of these landform features have a sequence
of relict beach ridges, indicating that the landform has prograded seawards. Generally, spits are
backed by estuarine systems with salt marshes and lagoons, which are discussed below.
Fish and Yaxley (1966:158) reported that the mid-bay spit called Seven Mile Beach has been formed
by a low energy, fourteen second southwesterly swell, and that it is this dominant swell that has
determined the parallel alignment to shore of the beach, spit, and relict dunes. Nine Mile Beach, also
known as Dolphin Sands, retains good examples of stranded beach ridges aligned to the southwesterly
4

See Figure 16 Wave energy and sediment compartment zones for the Tasmania coast (Davies, 1978:159).
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swell. These relict ridges are clearly defined on aerial photography. Midway along the Nine Mile
Beach spit the relict beach ridges are being reworked by wind, resulting in a superimposed bedform of
a parabolic dune aligned west to east. At Carrickfergus Bay (opposite Maria Island) there is a very
good example of a recurved spit with relict beach ridges that show the former outlines of the shore as
the spit has lengthened and prograded.






Rocky Bay (Cockle Creek).
Black Swan Lagoon (Recherche Bay).
Southport Lagoon (Recherche Bay).
Big Lagoon (Neck Beach, Adventure Bay), this is one of the very few barrier features in the
SNRM.
Prosser River.

Sandy isthmuses and tombolos.
Sandy isthmuses and tombolos link islands together or link islands to land, they formed in response to
wave refraction and wave approach to shore. Generally tombolos are formed in response to wave
refraction in the lee of the tombolo. There are six landform features.
An example of process-response in the formation of a tombolo is located north of Bicheno, where a
wave washed tombolo connects Diamond Island with land. Arguably, Diamond Island forms a lee
shadow – waves entering MacLean Bay and Redbill Bay refract around the island meeting and
colliding in the lee of the island and in the process of colliding loose the capacity to transport
sediment, leaving an accreting bedform that is progressively linking the island with the land. Field
work indicates that sediment from Deep Hollow Creek is also replenishing Redbill Beach and
estuarine dunes. Waves entering Redbill Bay are refracted by Redbill Point and Diamond Island
reducing their capacity to transport sediment, which is deposited forming an elliptic fine grained sandy
shore, this is referred to as the beach planform.
Other features are:
 Freycinet Peninsula is linked to the Hazards by a low lying tombolo with lagoons and saltmarsh;
the beaches of Wineglass Bay and Hazards are backed by foredunes.
 Fish and Yaxley (1966:158) report that the South Arm Peninsula consists of a series of former
islands linked by marine deposition during former high sea levels.
 Ralphs Bay connects South Arm with the Sandford Peninsula.
 North and South Maria Island are connected by a sandy isthmus.
 North and South Bruny Islands are joined by a sandy isthmus. The isthmus is narrow, with
Holocene sediment forming steep dunes at the northern end indicating that the northern aspect of
Adventure Bay is exposed to a longer fetch and a swell adequate to transport sediment. The dunes
taper in height and the volume of sediment becomes less as the isthmus becomes progressively
less exposed to the ocean swell. Isthmus Bay on the western shore of the isthmus forms part of the
D’Entrecasteaux Channel, determined by Davies (1978:161) as low wave energy with a very small
local fetch, and indeed the section of the Tasmanian coastline with the lowest energy scale.
Foredunes, parallel to shore dunes, moderate volume transgressive dune fields
Coastal Holocene dunes occur in three bedform categories in the NRM South region, namely as
foredunes, parallel to shore dunes, and moderate volume transgressive dune fields. Generally, the
combination of lower wave energy, wave-base5, sediment availability and fetch6 predictably constrains
the volume of Holocene dunes on portions of the east coast. As a rule of thumb: under present
prevailing wind and fetch conditions, on some beaches dunes are larger in a segment of a bay due to

5

Wave-base: the greatest depth at which sea floor sediment can be slightly moved by oscillating water.
Fetch: the distance of open water or bare sand over which a wind blows. Important because it determines the
height and energy of a wave arriving on a coast, and its effect on that coast; or in the case of bare sand it
indicates the capacity of the wind to transport sand downwind.
6
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the accretion of sand. This accumulation of sand is indicative of the alignment of the bay to the
prevailing wind flow and fetch.
Foredunes and Incipient dunes
Foredunes run parallel to the beach, they can be symmetric or asymmetric dune ridges located at the
landward edge of the beach. They are formed by windblown sand deposited within vegetation.
Generally, they occur as two main types, incipient and established foredune(s)7. However, there can
be broad morphological and ecological variations within these two types, dependant on the amount of
sediment available, wind and wave conditions, bay planform and plant species.
Incipient dunes are located in front of an established foredune at the upper margin of the beach.
Their duration can be seasonal, annual, or they may remain intact for long periods (e.g. greater than 10
years). Their durability depends on a number of factors, including whether they form around seasonal,
annual or perennial pioneering plant species, seaweed or flotsam. Whether they form around discrete
individual plants, clusters of plants / seaweed; or perennial plants that form extensive and linked root
and above ground surface swards that have a relatively dense ground cover and height that impedes
wind velocity, resulting in decreased wind speed, and capturing of wind borne sediment.
The morphological development of incipient dunes is related to colonising plant species. Native plant
species such as Spinifex sericeus has a spreading, open habit that affords less impedance to wind flow
resulting in more gradual, lower ridges downwind that are less hummocky in form. Marram
(Ammophila arenaria), an introduced plant species, tends to have a high, dense canopy that reduces
wind velocity rapidly, impeding the process of sediment transport from the beach. Dunes formed by
marram tend to be steeper, higher and hummocky in form. A higher proportion of sand is ‘locked-up’
in marram dunes, contributing to erosional beach profiles and steeper, deeper scarping following wave
overwash or storm surges. Another introduced species, Euporbia paralais (Sea Spurge), also forms
dense canopies, occurring in either clusters or a continuous canopy. This species co-habits with both
marram and Spinifex resulting in an increased canopy and further reducing wind velocity. Dunes
formed in response to these species combinations tend to have steep upwind slopes with flat ridge
tops, with a higher proportion of sand.
Parallel to shore dunes
Parallel dunes, if they are present, are located behind the foredune. They are sometimes called
secondary dunes, in that the foredune is the first dune located at the backshore of the beach, and
parallel dunes are located behind the foredune. Often there is a trough located between the foredune
and parallel dune that can be shallow (1 to 2 m deep and 1 to > 5 wide) or larger in form (several m
deep and > 10 m wide), these landform features are called swales. There can be several parallel dunes
with swales, frequently with blowouts breaching the dune ridge. Blowouts are erosional bedforms,
frequently resembling keyholes when viewed from elevation in that they have a narrow neck through
which the wind funnels and then reduces momentum as it flows around an elongated circle, scouring
sediment from the walls. Blowouts are a natural feature and transport sand from the beach and
foredune inland. They can develop into large features that rework the sediment that forms the dune.
Good examples of parallel beaches include Friendly Beaches, Nine Mile Beach, Carrickfergus Bay,
Cloudy Bay, Recherche Bay.
Moderate volume transgressive dune fields
Extensively, the transgressive dune fields in the NRM South region have a moderate volume of sand.
Transgressive dune fields do as their name suggests, they transgress or migrate across pre-existing
features in the landscape inundating those features and reworking the previously emplaced sediments.
There are other bedforms within transgressive dunefields, such as parabolic dunes, saucer trough
blowouts, that add form and diversity to the geomorphic components of the dune field.

7

Foredunes have also been called ‘frontal dunes’, Hesp, in his review paper (2002) notes that foredunes and
frontal dunes has been inter-changeable.

24

Coastal Geomorphology of the Southern NRM Region

Figure 5: Sandy shores backed by dunefields on low-lying soft sediment plains, such as the south-eastern
Tasmania example shown here, are amongst the most sensitive and mobile coastal landform types in Tasmania
(see Section 3.3).

Figure 6: Saltmarsh on sheltered muddy-silty coasts, as shown here at Moulting Lagoon, are amongst the more
sensitive coastal landform types in the southern NRM region, and are typically associated with biological
communities of high bioconservation value.
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There are two sites in the region - at the head of Cloudy Bay and North Bruny.
Beaches
Most beaches are accumulations of loose wave deposited sand size sediment, however there are also
beaches comprised of coarse textured shells, or shingle, or cobbles, or boulders. Beaches are exposed
at low tide and submerged at high tide, and can extend to the backshore which can be inundated by
exceptionally high tides or by large waves during storms. The planform of beaches is related to the
direction of wave approach, which is transformed as a result of refraction (Davies, 1958; Woodroffe,
2002:256). Waves approaching the shore at an angle of about 45º cause the maximum rate of
longshore transport (Woodroffe, 2002:256). Aerial photography when linked to Bureau of
Meteorology wind conditions data for the time of the flight provides a good indication of the wave and
swell pattern influencing that portion of the coast.
Within the NRM region there are a diversity of beaches, much of the region is comprised of small
embayments with bayhead or pocket beaches backed by foredunes, for example the area between Snug
to Woodbridge, Orford to Swansea, and north and south Bruny Island. Some bay head beaches are
formed from coarse shellgrit, for example Little Taylors Bay Bruny Island, this related to both the
source of material and the low wave energy regime. There is a diversity of long sandy beaches, some
erosional in form such as Seven Mile; others are prograding such as Neck Beach, northern Adventure
Bay. Most of the longer sandy beaches are associated with spits.

Wave energy and coast exposure to swell
To date there are no constructed wave energy maps displaying the wave energy arriving on the east
coast of Tasmania. However, Mowling has viewed but not analysed a 9 year time series of modelled
wave properties from the NWW38 wave model from 9 grid cells adjacent to the east coast of
Tasmania. This data set indicates swells originating from the East and South East. The data contains
the significant wave height (units metres), peak wave period (units seconds), and peak wave direction
(units degrees from north). Analysis of this data (collected at 3 hourly intervals) at a later date will
provide valuable information and close the gap on the dearth of knowledge regarding wave energy for
the East coast, Swan Island to South Cape.
Davies (1978:161) proposed a series of sections for a portion of the east coast based on a qualitative
assessment of beach sand data. The D’Entrecasteaux Coast which lies in the shelter of Bruny Island
experiences low wave energy and a small local fetch; the ocean swell is refracted as it enters the
Channel. Based on this evaluation Davies’ places this section of the east coast at the bottom of the
energy scale.
Figure 15, shows the distribution of the southwesterly oceanic swell wave crests and approach
directions on the Tasmanian coast. Figure 15 indicates that the SW swell refracts around the
southeastern coastline, putatively extending to Bicheno.
There are the practical methods of reading the geomorphic features displayed on the coast, which
indicate the wave energy delivered to shore, such as bay planform, displacement of dunes around a
bay, particularly the form and the sediment volume of dunes, and the tapering in height of dunes
around a bay.

8

The buoys location and data set details are at: http://polar.ncep.noaa.gov/waves/implementations.html
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Soft Estuarine Shores and Saltmarsh
Frances Mowling
Within the Southern NRM Region there are a series of geomorphic landforms in the coastal zone that
are comprised of soft sediments associated with estuarine or deltaic systems, spits (barriers), and
embayments. Vegetation plays a role in the geomorphic evolution of estuaries and deltas (after Bird,
19964:112), for example sea grasses colonise submarine tidal beds, increase the roughness length of
the bed, reducing the velocity of flow of water over the bed, and sediment falls out of suspension and
accumulates. Salt-tolerant (halophytic) plants both stabilise and capture sediment in the process of
colonising the margins of estuaries. Saltmarsh zonation is a reliable predictor of the frequency of
inundation, ranging from tidal, to storm or spring tide inundation, to less frequently submerged.
Sediment carried by flowing water over saltmarsh is filtered out, and progressively accumulates, thus
increasing the elevation of the land and enabling succession in plant species. Saltmarsh are associated
with sheltered locations.
Figure 7 typifies the geomorphic settings in which saltmarshes occur worldwide. Contextually, it
illustrates the geomorphic diversity within the Southern NRM Region. Geomorphic types (b), (d) and
(e) have been observed either during analysis of aerial photography or during field work. Examples
follow below.

Figure 7: Geomorphic settings for salt-marsh systems, from Woodroffe, 2002:413.

Example (b) Estuaries
Estuaries are generally sites of active sedimentation, this is illustrated in the Huon, Esperance,
Derwent, Swan and Apsley Rivers, where large, generally of anthropogenic origin, sand or silt fluvial
submarine and ‘delta’ like features have formed in response to land clearance in the catchments. The
patterns of sedimentation vary according to the relative dominance of inflowing and outflowing water.
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Where tides have a stronger influence, sediment tends to move upstream, where there is ebb or
outflowing dominated estuary, sediment is scoured and transported down stream. Sediment is
transported in estuaries by wave and current action and deposited on the floors of estuaries when the
current flow slackens, and sand/mud/silt flats form on either side of tidal channels (after Bird,
2000:229). The marsh surface functions as a tidal floodplain (Woodroffe, 2002:420).
The Huon, Esperance, Derwent, Swan and Apsley Rivers have a diversity of saltmarshes, ranging
from sedgelands both within and on the margins of the estuarine systems where freshwater overlays
the saline sea water. The estuarine system of Moulting Lagoon has a diverse zonation of halophytic
saltmarsh, ranging from hyper-saline on sandy-silt flats abutting Pelican Lagoon, to occasionally
inundated halophytic saltmarsh on the upper margins of the northern portion of the lagoon. Recent
work by Mowling & Dunn (2006, NRM South ‘Ecological Character Descriptions for three Ramsar
wetlands in Tasmania’) has found flows from the Swan have decreased and salt water is penetrating
further up the Swan River, compounded by a decline in rainfall and a withholding of flow by upstream
dam.
Estuarine systems will be affected by sea level rise as tides penetrate farther upstream, and the
discharge of river floods will be impeded; a higher proportion of fluvial sediment will be retained in
the submerging estuaries (Bird, 1993:61).

Example (d) Spits and barriers
There are a range of basins located in the lee of spits and barriers, some basins are deflation in origin
and semi permanently inundated, holding generally brackish water, and when dry may become salt
pans in part, examples include Big Lagoon behind the barrier at Neck Beach, Adventure Bay;
unnamed lagoons in the lee of parallel dunes at Denison Beach, MacLean Bay, and at Friendly
Beaches. Also, drainage is impeded from flowing to shore in the lee of parallel dunes, and in response
a chain of shallow lagoons form, in this instance the dunes form a barrier, for example Denison Beach,
MacLean Bay.
There are a diversity of fluvial sediment bedforms located in the lee of spits and barriers. The fluvial
sediments can be submarine or on the margins of land, and influenced by ebb or tidal flows. A good
example of the influence of an ebb flow on submarine fluvial bedforms is located in Southport
Lagoon, where there is a Geoheritage registered site of a submarine parabolic dune. In the lee of the
Carrickfergus recurved spit, saltmarsh (halophytic and sedge) occupies fluvial bedforms that are
networked by dendritic drainage channels. This system is tidal close to the estuary, and modified by
seasonal fresh water flows at the intersection between land and marsh flats at the head.
Bird (1993:61) predicts that the response of coastal lagoons in the lee of spits to sea level rise will be
of an increase in area and an increase in depth as sea inflows during storm surges and drought periods.
He indicates that “erosion of the enclosing barriers may lead to breaching of new lagoon entrances,
and continuing erosion and submergence may eventually remove the enclosing barriers and reopen the
lagoons as marine inlets and embayments.” Alternatively, new lagoons may form in response to sea
water incursion into low-lying areas on coastal plains.

Example (e) embayments
Generally, the larger embayments are shallow and occur in sheltered areas. Sediments range from
sand, to silty mud to coarse shellgrit at the head of the bays or on windward shores. On the western
shore of Bruny Island there are numerous shallow relatively large embayments, for example Great
Bay, Little Taylors and Great Taylors Bays, Simpson Bay. Ralphs Bay at South Arm. Saltmarsh
occurs on the margins of these bays on commonly on shellgrit beds underlain commonly by silty mud.
Within the region there are also a diversity of small embayments, for example the coast between
Woodbridge and Snug. Some embayments have wave cut platforms backed by cliffs interspersed by
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small pocket beaches with coarse grained sand, or interspersed by small pocket beaches with silty
mud, grading into shallow waters with sea grass beds or kelp on rocky platforms. Some sandy pocket
beaches, for example Conningham, Oyster Cove , are backed by soft mudstone overlain by aeolian
sandsheet.
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3.0

KEY GEOMORPHIC MANAGEMENT ISSUES FOR THE SOUTHERN NRM
REGION COAST

This section provides introductory discussion of a number of key issues regularly faced by land
managers in regard to coastal landforms and land-forming ("geomorphic") processes. These are key
issues whose management is intended to be supported by the mapping tools provided as an outcome of
this project.
3.1

INTRODUCTION – COASTAL LANDFORM MANAGEMENT PHILOSOPHIES AND
STRATEGIES

Chris Sharples
This section identifies key coastal planning and management issues related to geomorphic processes,
which arise given the nature of the Southern NRM region coast as described in Section (2.0). No
attempt is made here to provide all the scientific and technical information necessary to plan for and
manage these issues, however further information on these issues can be found in the references cited
in the following discussions.
Coastal geomorphic management issues can be broadly considered as falling into two classes, namely
the maintaining the conservation values of natural coastal geological features, landforms and landform
processes (Geoconservation), and the management of hazards to human coastal development or use
that result from coastal geomorphic processes. These issues are dealt with in, respectively, Section
(3.2) and Sections (3.3 – 3.5) below; however in practical terms they are inter-related so that many
coastal management issues require attention to both aspects.
In a broad sense, the objective of coastal geoconservation is to protect or maintain a diversity of
coastal geological sites, landforms and ongoing land forming (geomorphic) processes that are
considered to be significant for a variety of reasons including the integral role they play in maintaining
the broader natural values of coasts. In contrast, the objective of coastal hazards management is to
avoid, minimise or remedy the potential impacts that coastal geomorphic processes (such as erosion,
dune mobility, flooding, etc) may have on human developments, infrastructure or uses in the coastal
zone. Such impacts can result either from the operation of ongoing natural processes such as natural
coastal erosion, or may be the result of developments unintentionally triggering a coastal geomorphic
process which then threatens the same or other developments (as in the case where developments or
inappropriate uses trigger artificially accelerated dune mobility in the form of blowouts, which then
threaten those developments with undermining by erosion or inundation with blown sand).
Although the following sub-sections treat coastal geoconservation values and geomorphic hazards as
conceptually separate issues, it must be recognised that these issues overlap and have many linkages.
For example, whereas natural dune mobility may be regarded as a hazard for certain developments and
uses of the coast, there is also a strong geoconservation argument for allowing such dune mobility to
continue unhindered since it is a normal and natural ongoing process in coastal evolution. In the past
there have been many attempts to halt dune mobility by artificial means such as the planting of
marram grass. Dune mobility was typically considered to be primarily an artificially-triggered land
degradation problem requiring a remedy, and there was often little appreciation of the degree to which
large scale episodic dune mobility occurs as an entirely natural phenomenon (Cook 1986).
Accordingly, the prevailing philosophy was to manage the hazard of dune mobility by halting it
(Steane 1996). However, many such attempts have largely failed, and moreover have had unforeseen
consequences such as causing erosion to be triggered in nearby areas due to the artificial interference
with coastal sand budgets that occurs when naturally mobile sands are stabilised. It is likely, for
example, that significant coastal erosion in the Okines Beach – Dodges Ferry area of southern
Tasmania – which threatens coastal roads and housing – is at least partly a result of changing sand
dynamics on the adjacent Seven Mile Beach spit that have resulted from artificial stabilisation of
former naturally-mobile dunes by marram grass (Sharples 2006, p. 43).
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In recent decades, coastal management philosophies world-wide have moved away from the idea of
trying to manage coastal hazards by artificially controlling them, partly due to numerous experiences
that have demonstrated the difficulty of successfully achieving this aim, and partly due to increasing
recognition of the nature conservation value of allowing coastal processes to continue to operate and
evolve in their own way. Today, it is widely recognised that the simpler (and nearly always more
cost-effective) means of managing coastal geomorphic hazards is to identify those parts of the coast
where natural geomorphic processes such as dune mobility and erosion will create hazards for
development, and avoid allowing inappropriate developments in those areas. This achieves the dual
goal of maintaining active natural coastal processes and evolution (Geoconservation) – since the
"hazardous" coastal areas are simply those parts of the coast where natural geomorphic change is most
rapid - whilst at the same time avoiding exposure of infrastructure to potential hazards (geomorphic
hazards management).
However, while it is desirable to avoid coastal hazards by avoiding future development in hazardous
areas, many coastal managers are faced with the problem that a great deal of coastal infrastructure,
development and usage already exists in areas subject to hazards. The available strategies for
managing existing developments in areas now known to be hazardous can be summarised as:
•
•
•
•

Do nothing (deal with problems as they become an issue)
Protection (strengthen defences against hazards – usually an engineering response)
Adaptation (continued use with adaptation, e.g., modifications to infrastructure to withstand
hazards)
Retreat (phased changes in land use as hazard becomes a problem)

Each of these approaches has advantages and disadvantages, and each approach will be more
appropriate in some circumstances but less appropriate in others. The optimal management strategy is
to identify which of these approaches is most appropriate for a given location, in consideration of the
full range of geomorphic, conservation, social and economic circumstances applying in that location.
For example, where an existing building on an eroding shore is of high social or economic value, and
protection from erosion can be achieved by a local engineering solution (e.g., a rock wall) that will not
significantly modify coastal processes further alongshore, then Protection may be the appropriate
solution. However, where infrastructure has been built immediately behind a long sandy shore
subject to ongoing erosion, and the only means of successfully protecting against that erosion would
be a long artificial wall that would considerably modify both the aesthetics and geomorphic processes
of the beach, then a more appropriate strategy may be to consider a phased retreat involving moving
infrastructure out of the erosion hazard zone over a period of years or decades.
The purpose of the Decision Support Tools provided by this project is to provide a means for
managers to identify locations where the mix of landform values and coastal hazards imply a need to
consider a range of differing management responses.

3.2

GEOCONSERVATION VALUES

Chris Sharples
The key focus of this project has been the provision of tools to assist in managing coastal areas to
maintain the nature conservation values of coastal landforms, geological features and the ongoing
natural geomorphic processes of coastal landform development. These values can be termed
"geoconservation values".
Geoconservation is "the identification and conservation of geological, geomorphological and soil
features, assemblages, systems and processes (geodiversity) for their intrinsic, ecological or heritage
values" (Eberhard 1997, p. v). Geoconservation complements biodiversity conservation
("Bioconservation") as two equally essential components in any properly wholistic approach to Nature
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Conservation. Not only do the living parts of the ecosystem depend on the substrates and natural
processes of the non-living parts, but the non-living parts – geological features, landforms,
geomorphic processes and soils – have their own values that are equally worthy of conserving.
Geoconservation is explicitly recognised by the Australian Natural Heritage Charter (AHC 2002) and
Tasmania's Nature Conservation Strategy (DPIWE 2002) as an important element of Nature
Conservation, and current Tasmanian Government legislation (Nature Conservation Act 2002)
requires that all formal conservation reserves in Tasmania have the conservation of "Geological
Diversity" (i.e., geodiversity) as one of their key management aims.
Further information on principles of Geoconservation are available from the DPIWE website (see
http://www.geoconservation.info ), and have been summarised by Sharples (2003). Kiernan (1997)
has provided a detailed discussion of geoconservation in particular regard to coastal landforms.
A good example of a coastal landform feature in the Southern NRM region having high
geoconservation values is Rheban Beach, a large sand-spit whose extensive dunes and beach ridge
systems preserve unusually good evidence of changing wave conditions as the spit has grown. This
feature is listed on the Tasmanian Geoconservation Database (see Section 4.5) in recognition of its
outstanding values. However, many coastal landforms contribute significantly to coastal conservation
values not in virtue of any unusual characteristics, but simply in virtue of their geomorphic processes
continuing to function more-or-less naturally, and so contributing to the overall nature conservation
value of coastal areas.
Although landforms are often thought of as robust and not in need of active protection in the same way
that biotic values are, in many cases this is far from being the case. Coastal landforms are amongst the
most dynamic and rapidly changing landforms on earth, and these active processes – such as dune and
beach mobility, shoreline erosion, or sea cliff slumping – are sensitive to disturbances which can
quickly cause them to change in ways which significantly modify the natural processes. Such
interference – for example, mobilisation of naturally stable dunes by land clearance, or stabilisation of
naturally mobile dunes by marram grass planting – can not only degrade the natural values of a coastal
region but also create hazards for human use of the coastal zone by changing the natural patterns of
erosion and deposition. Following sections describe some of the more dynamic coastal landform
processes, which are natural parts of coastal landform processes, but can become hazards for human
use of the coast if interfered with, or if human infrastructure is placed in naturally hazardous areas.
Having emphasised the dynamic and mobile nature of many coastal landforms, it must also be
recognised that some coastal landforms are relatively robust and stable, at least in the context of
human time frames. These include many moderately-sloping hard rocky shores. However, robust
rocky shores may contribute to the conservation values of coasts just as much as softer mobile shores
where they remain in good condition with intact vegetation and soil cover in the backshore area.
Although disturbance of rocky coastal types may be less likely to significantly modify coastal
geomorphic processes, they may nonetheless contribute significantly to broader coastal conservation
values such as providing undisturbed habitat for coastal biological communities.
The (geo)conservation of at least representative and outstanding natural coastal geological sites,
landforms, ongoing geomorphic processes and soil systems should be an integral part of any coastal
management strategy. To be effective, geoconservation must focus not only on protecting natural
features – e.g., the forms of the coastal landforms, but must also focus on maintaining the natural
processes such as erosion, sediment transport and deposition which maintain the natural landforms.
This objective not only contributes to maintaining broader conservation values of the coastal zone
(e.g., biodiversity and landscape values), but also informs a more appropriate treatment of hazard
issues in the coastal region as noted in Section (3.1) above. In tandem with bioconservation,
geoconservation in the coastal zone serves to maintain the intrinsic natural values, ecological systems,
amenity and landscape values of the coast, and as such constitutes one of the objectives of the
Tasmanian State Coastal Policy (both in its original 1996 form, and in its current (2005) draft review
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form). Geoconservation in the coastal zone is important not merely within coastal conservation
reserves, but more broadly as an objective to be integrated with and balanced again the range of other
development and management objectives for the coast generally.
Tools for coastal management provided with this report include map datasets aimed at facilitating
management of the coastal zone for the maintenance of its geoconservation values (see Sections 4.5,
4.6, & 5.0). Coastal geoconservation values information is presented in two ways by the mapping
accompanying this report:
1. Recognised Geoheritage sites are presented as maps layers derived from the Tasmanian
Geoconservation Database (see Section 4.5). These layers identify features recognised as having
particular significance, however it must be recognised that these comprise only a very incomplete and
very much "under development" list of particular features that have been identified as having special
values.
2. Geoconservation Priority ("Indicative Geovalues") mapping (Section 4.8) provides a more
comprehensive but broader indicator of coastal geomorphic conservation values based on the
sensitivity of coastal landforms to disturbance, and their condition, or degree of existing artificial
disturbance (see Section 4.6).

3.3

COASTAL DUNE MANAGEMENT - NATURAL VEGETATION, MOBILITY AND
REACTIVATION

Frances Mowling
The morphological form and volume (size) of sand dunes are regulated by the orientation of the shore
and embayment to the prevailing wind and wave regimes, the availability and source of sediment (off
shore, beach, and reworking of dune sands due to wave erosion or to blowouts in the dune), and the
life form of the vegetation. Coastal dunes function as a buffer, protecting hinterland from storm surge,
and frontal dunes act as a storage and transfer zone of beach sediment, whilst vegetation determines
the stability of a sand dune.
The NSW Coastline Management Manual addresses a diversity of matters associated with coastal
management, including planning issues, and is well worth a visit:
http://www.deh.gov.au/coasts/publications/nswmanual/appendixb1.html
Coastal Management
Dolphin Sands residents undertook a one-day coastal management course, funded by NRM South.
Extracts from that course9, relevant to management of coastal dunes, are as follows.
Coastal Vegetation
Coastal plant communities have a diverse range of plant species, and in general, these plants are
adapted to cope with the dry conditions and saline environment. The vegetation plays a very
important role stabilising and trapping sediment and forming a protective buffer between the land and
the sea.
Dunes and Blowouts
Sand blows are a natural and common feature of dune systems. Blowouts are initiated in a number
of ways that are linked with an acceleration of wind flow across a bare or sparsely vegetated
surface. Removal of vegetation is a key factor in wind accelerating across a bare surface.
The major causes of dune erosion are:
• wave erosion of foredunes leading to removal of vegetation, called scarping;
9

Coastal Management by Frances Mowling. A CD with the complete document is available from NRM South.
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•
•
•
•

•
•

the destruction or modification of natural vegetation by fire,
human recreation and alteration of composition of native plant species,
grazing by introduced animals, such as, sheep, cattle, rabbits or native browsing animals
in large numbers.
dieback of natural vegetation within the dune system due to
o natural depletion of nutrients in the soil,
o a prolonged dry or arid period, accompanied, or followed by strong winds, can
also lead to a reduction in vegetation cover.
prolonged drought (global warming).
degeneration of marram grass (Ammophila arenaria).

Marram grass is widely distributed in the foredunes and dune systems. It is a dominant sandfixing plant species and remains vigorous under regular sand burial conditions, but starts to
degenerate when sand accumulation diminishes. Several research studies have indicated that old
stands of marram grass are subject to harmful soil organisms in the root zone, and the plant is
dependant upon sterile wind blown deposits for new root and shoot development. Further,
Ammophila arenaria was less stimulated by fertilizers than by burial with sand despite the low
amounts of nutrients in the new sand layers.
Due to the growth habit of marram grass large knolls form, accumulating large volumes of loose
grain sediment. The degeneration of knolls of marram grass will progress to remobilisation of the
sediments ‘locked up’ in the knolls, particularly if ground cover further declines to < 30%, and the
erosion site is on a windward aspect of a ridge.
In addition, marram grass growing on foredunes forms over steep dunes, the overwash by storm
waves generally results in steep scarps and significant loss of sediment to the submarine ‘storm
bar’, see Figure 9. It is difficult, in these conditions, to distinguish between a ‘normal’ cycle of
dune erosion that is followed by the rebuilding process commencing after a major storm event,
which may extend into several years before most of the sand is transported back to the beach, or
whether the erosion is due to sea-level rise accompanied by landward retreat of the dune.
Windflow Patterns
Windflow patterns can contribute to acceleration of wind speed close to the ground (approximately
less than 2 m in height), particularly where the wind changes direction, or air turbulence increases,
or where wind is funnelled through narrow spaces. When wind is funnelled through narrow
spaces it is constricted, wind speed increases, and when the wind reaches the exit it expands and
erodes downwind.
Effects of vegetation on sediment movement by wind
Firstly, a well-developed vegetation cover inhibits movement of sand by raising the wind speed above
the ground surface (Figure 8). Generally, the higher the percentage of ground cover the more resistant
the surface to erosion. Debate rages on the adequate minimum cover required, this is because the
vegetation type (shape of plant) affects the ability of a cover to prevent sand movement. Ninety
percent of wind borne sand is transported in the 0.5m closest to the ground surface. Thus some
grasses are more effective inhibitors than trees or shrubs without low branches. However, as with
windbreaks, it is better to have a mix of height, and in particular a range in the density of vegetation, to
lift the wind above the ground. If the wind is elevated to a height where sand grains cannot be
transported grains fall out of suspension and transport becomes inhibited, sporadic or stalls. So,
dependant on how exposed the site is to the prevailing wind, the plant type, and the density of the
vegetation, or patchiness in the vegetation (wind flow accelerates up slopes and through gaps) the
minimum ground cover required can vary between 30 to 60 percent.
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Figure 8:

This diagram illustrates the effect that ground surface has on the flow of wind.

As the wind flows over the sand surface friction is created and sand grains are lifted upward and
moved downwind; grain (A) is lifted off the surface and carried downwind, where it bounces grain (B)
back into flight, creating a cascading effect on grains (C), (D) and (E), this process is called saltation.
Grain (E) may dislodge very fine grains that are carried by turbulence in suspension to travel
significant distances before gravity brings them back to ground. Larger grains rolling across the
surface is called creep (after Greele and Iversen, 1985, p.17).
Blowouts
Blowouts are a natural feature of dunes and evolve in various ways. Most blowouts become larger
over time if the conditions that promote erosion remain the same. Typically, blowouts advance
through developmental stages from erosional hollows to incipient blowouts, to large blowouts, to
revegetating and stabilised blowouts. In some situations foredunes form across the throat or entrance
of a blowout and this eliminates the feeding of beach sand into the blowout, thus starving the dune
from a source of sand.
In large dune fields where the blowout is removed from the beach, or a foredune has formed across the
entrance, the mobile sand ‘reworks’ the existing resource, eroding and transporting sand from the
existing vegetated ridges. The reworking process generates clean, sterile sand free of deleterious soil
organisms.
As a rule of thumb,
• if blowouts are remote from infrastructure such as primary access tracks, watering points or
buildings, the best option is to allow the blowout to evolve through its cycle and allow it to
revegetate naturally.
• revegetate the incipient blowout before it develops.

Tips for assessing sand blows
When assessing blowouts the following should be considered,
1. Wind direction – remember the west and east coasts have very different
wind regimes and the north is vulnerable to wind from all directions.
2. Amount of vegetation cover – if it is under about 50% it is probably worth being concerned
about.
3. Look at where sand is being deposited and eroded from – consider threats and pressures.
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4. Sand source supply area needs to be looked at to assess the stage of blow. If it is at or close to the
water table or a more consolidated layer the source may be virtually exhausted. Once it is the
blow could slowly stop and revegetation will in theory occur fairly fast if there is a seed source.
5. If there is a seed source leave the blow alone and see if it can naturally rehabilitate. If it can this is
cheaper and more environmentally acceptable than artificial rehabilitation.
6. Terracette and slippage areas are potentially vulnerable to wind mainly because they can expose
unconsolidated sand.
The rule of thumb is that if degradation is occurring it is better to remove pressure and then continue
to consider management options.
Also coastal sand blows will eventually stop within a matter of hundreds of metres from the coast and
at max about 1 km. They do not go forever or great distances like desert dunes.

Figure 9: Storm and Swell Wave Profiles (in NSW Coastline Management Manual)

Figure 9 illustrates the process of wave set up and erosion of the foredune. The steep waves that occur
during storms erode sand from the beach berm and dune areas and transport it offshore to build a
"storm bar". Rip cells are an important mechanism in offshore transport during storm conditions. A
pronounced "dune scarp" in the foredune area commonly marks the landward extent of storm erosion.
The resulting beach profile is termed the "Storm Profile" (from NSW Coastline Management Manual)
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3.4

COASTAL SLUMPING, EROSION & SHORELINE RECESSION

Chris Sharples
Most coasts are prone to erosion for entirely natural reasons. Few if any coasts on Earth have reached
a final stable equilibrium form in relation to sea level, which only stabilised at roughly its present level
a mere 6,500 years ago. Most coasts are continuing to progressively adjust their form in response to
continual wave, tide and current action, typically by eroding but sometimes by accretion (deposition)
of sediment. Even without any further sea level changes, most coasts would continue to naturally
adjust their form for a geologically-long period into the future.
Many hard bedrock shores show only negligible erosional change over human lifetimes, but the fact
that even hard rock shores are continuing to erode is demonstrated by occasional natural coastal rock
falls, and by the degree of shore platform and sea cliff erosion that has evidently occurred on many
rocky shores since sea level stabilised circa 6,500 years ago. Vertical sea cliffs tend to exhibit more
instability and erosional recession than moderately sloping bedrock shores, while steep shores of
strongly fractured bedrock or of only semi-consolidated sediments such as old talus deposits or
Tertiary-age clayey-gravelly fluvial sediments, may occasionally slump dramatically in response to
wave attack at their base. Lower profile shores of semi-consolidated clayey-gravelly sediment may
simply erode progressively landwards at rates that can reach well over a metre per century.
In addition to such long term progressive adjustment of shorelines, the softer and more mobile shores particularly sandy shorelines – tend to respond to short or medium term variations in wave climate and
current action by rapidly changing their form on a daily, seasonal and inter-annual or inter-decadal
basis. Such changes can involve repeated phases of both erosion and accretion (or deposition) of sand
in response to individual storms, periods of greater or lesser average storminess, variations in wave
climate and tides caused by cyclic processes such as the El Nino Southern Oscillation (ENSO), and
for other natural reasons. Such episodic or cyclic changes can lead to the frequently repeated cycles of
beach and foredune erosion followed by accretion and growth that are commonly referred to as the
"cut and fill" cycle, as well as to longer term changes related to increased or decreased sandy sediment
supply to a beach. See the preceding Section (3.3) for further discussion of the high degree of
mobility and erosion which is particularly characteristic of sandy beach and dune systems.
However there has historically been a widespread failure to recognise that natural landforms, including
coastal landforms, are commonly subject to natural physical change including erosion over relatively
short time periods – and that this is characteristic of most coasts even without any major changes such
as renewed sea level or artificial interferences with coastal systems. An incorrect notion that coastal
landforms "should" be quite stable and unchanging has lead to widespread development and
construction of infra-structure right up to the waterline on numerous coasts throughout the world.
Such development has been relatively unproblematic where it has occurred on hard rock shores whose
rates of change are negligible over human lifetimes, however all too often development has taken
place of softer shores where development has been soon followed by a realisation that ongoing
shoreline erosion is placing the infrastructure at risk.
The usual response to a realisation that erosion is placing coastal assets at risk has been an engineering
response of either a "hard" or "soft" sort. Hard engineering responses include the construction of
seawalls to halt shoreline erosion and groynes to arrest the natural drift of sand along a coast. Soft
engineering responses include repeated replenishment of sand on a beach to replace eroded sand,
thereby maintaining a protective sand buffer between the sea and developments at the back of the
beach.
Engineering responses such as these can in principle halt coastal erosion, however all too often they
have failed to do so as a result of inadequate understanding of the coastal erosion processes, or
because insufficient funding of coastal protection works resulting in the building of structures that
were inadequate to contain the erosion problem. Soft approaches such as beach replenishment can
also succeed, but these require an ongoing commitment to repeatedly replenish beach sands at regular
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interval, since the mere replenishment of sand on a beach does not itself halt the erosion process. A
further problem with both hard and soft engineering approaches to halting coastal erosion is that,
because such action necessarily involves interfering with a natural coastal process of erosion, it is
common for this to have unforeseen consequences elsewhere on a coast. For example halting natural
erosion on one part of a sandy coast may result in depletion of sand on another part of the coast that
formerly received sand from the eroding area, with the result that the erosion problem is simply shifted
along the coast to another site.
As noted in Section (3.1) above, the high cost and long term commitment required for effective
artificial protection of developments on eroding shores has resulted in a gradual shift of philosophy
away from a reliance on artificial coastal protection and towards avoidance of development in
hazardous coastal areas in the first place. Of course this shift of emphasis does not solve the problem
of protecting existing coastal developments, but in some parts of the world such as the Norfolk coast
of England the cost of effective coastal protection has proven so great and so unsupportable that a
policy of abandoning all but the highest value coastal assets to natural erosion is now being seriously
considered (see http://www.northnorfolk.org/acag/default_smp.asp ).
The problems associated with coastal erosion are currently being exacerbated by renewed global sea
level rise. There is no longer any reasonable doubt that sea level has begun to rise again after 6,500
years of relative stability, and 10 – 20 cm of renewed sea level rise has been observed around the
world in the last century (IPCC 2001). Anywhere between 0.09 and 0.88 metre further vertical sea
level rise is now expected to occur by 2100 (IPCC 2001). Sea level rise is expected to cause an
acceleration of existing natural shoreline erosion rates on most types of shores, however erosion and
landwards recession of the shoreline is expected to be most marked on soft sandy shores where the
average degree of landwards recession of the shore is likely to be of the order of 50 to 100 times the
vertical rise in water level (see Sharples 2006 and references therein for a more detailed discussion of
these issues). Sharples (2006 and accompanying digital maps) has provided indicative coastal
vulnerability mapping which identifies Tasmanian sandy coastal areas potentially vulnerable to
accelerating erosional recession of the shoreline in response to sea level rise (see also Section 4.7 of
this report).
The vulnerability of many Tasmanian coasts to erosion, particularly with renewed sea level rise, and
the problems of coping with coastal erosion in developed areas, mean that there is a major need for
planners and other responsible bodies to give serious consideration to appropriate strategies for
managing development in erosion-prone coastal areas (see also Section 3.1).

3.5

COASTAL FLOODING (STORM SURGE INUNDATION)

Chris Sharples
Coastal storms may produce a rise of water levels at the coast, known as a storm surge. Due to a
combination of low atmospheric pressures, onshore winds and waves "piling up" water against the
shore, and the run-up of individual waves, water levels may reach several metres above the normal
high tide levels, particularly if the maximum intensity of a storm surge coincides with a high tide
(Hubbert & McInnes 1999).
A consequence of sea level rise over the next century and more is that the levels reached by storm
surges of a given magnitude relative to the land will increase by an amount corresponding to the
vertical rise in mean sea level. Thus, by 2100 storm surges of a given magnitude could potentially
flood to levels 0.88 metres higher than at present, if the maximum sea level rise currently predicted by
2100 eventuates (IPCC 2001). It is also possible that future climate change may result in increased
intensities of storms of a given return period (Pittock 2003, p. 68), although no systematic increases
in storm intensities have yet been detected in the Tasmanian region. However, it is known that storm
activity in eastern Australia has been episodic during the Twentieth Century, with frequent large
storms during some periods (such as during the 1970's in NSW: Thom & Hall 1991) and less storm
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activity in other periods. Historically, periods of more frequent and/or intense storm activity have
caused increased flooding and coastal erosion (ibid.), and further such episodes are likely to occur in
future, both as an element of the "normal" long term variability in storm activity, and possibly as an
effect of long term climate change.
Coastal areas most at risk of flooding during storm surges are low-lying, low profile coastal flats
immediately backing the High Water Mark. Many such coastal areas exist in the Southern NRM
coastal region, and some such areas support valuable infrastructure including roads and houses.
Hence, storm surge flooding is a significant hazard for coastal land use and development in some parts
of the Southern NRM region.
The highest storm surge water level historically recorded by a tide gauge in the Southern NRM region
was a water level of 1.32 metres above AHD10, which was reached at the Hobart Tide Gauge on 25th
July 1988, and was 0.66m above the predicted tide level for that day ("The Mercury" newspaper, 26th
July 1988 p. 1, DELM 1996, p.1). This storm surge caused flooding at Lauderdale and Bicheno Street
(Pipe Clay Lagoon), covered waterfront reserves at Sandy Bay (Marieville Esplanade), pushed water
to the doorsteps of homes at Kingston Beach, flooded through a house at Old Beach, covered part of
the Huonville to Cygnet Road, submerged some Battery Point Streets and flooded several basements
on Hobart's waterfront ("The Mercury" newspaper, 26th July 1988 p. 1). Several other storm surges
during the 1960's to 1990's period were also reported to have risen over roads at Lauderdale (Sharples
2004b, p. 18).
The fact that historical storm surge flooding has occurred in areas of current residential development
in the southern NRM region, under conditions associated with historical sea levels, highlights the
increased flooding vulnerability for such areas under future conditions of higher mean sea levels.
Sharples (2006, and accompanying maps) provides further discussion of the factors in storm surge
vulnerability for the southern NRM region coast, and has provided indicative flood hazard mapping
for the entire Tasmanian coast which specifically identifies coastal areas potentially subject to storm
surge flooding, both under present conditions and with future sea level rise (see also Section 4.7
below).

10

AHD = Australian Height Datum, which for the Southern NRM region corresponds to the mean sea level
measured at Hobart in 1972.
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4.0

COASTAL GEOMORPHIC DATASETS AND DECISION SUPPORT TOOLS

4.1
INTRODUCTION
Chris Sharples
The key purpose of the NRM project described by this report is to provide tools and datasets to assist
with better coastal land management and use planning, particularly in regard to conserving natural
coastal landform values and planning appropriate responses to coastal geomorphic hazards such as
dune mobility, shoreline erosion and flooding. The management tools (data sets) provided by or in
association with this project are briefly listed and their purposes are explained in the following subsections. Detailed technical descriptions, as necessary, of these datasets are provided in Appendices
One & Two of this report. The following Section (5.0) constitutes a Manual whose purpose is to
describe how the tools and datasets described below can be used in practice for improved planning and
land management in the coastal zone.
In summary, the datasets described in the sub-sections following below comprise:
Coastal Geomorphic (Landform) Descriptions, as:
•

Geomorphic Shoreline Types line map (Complete mapping of all coastal landform types for
the entire Tasmanian coast, but only in a line-map format and with ongoing ground-truthing
desirable). See Section 4.2.

•

Coastal Sediment and Geomorphic Types polygon map (Mapping of areal extent and types of
Quaternary coastal sediment bodies and "soft" coastal landforms, but incomplete with
ongoing air photo interpretation and ground truthing still needed for parts of the Southern
NRM region, as well as most of the remainder of Tasmania). See Section 4.3.

•

Coastal Photography (Representative of characteristic coastal landforms of the Southern
NRM region, but currently illustrating only a limited range of types and locations; ongoing
collection of representative coastal landform photos needed). See Section 4.4.

Coastal Geomorphic Hazards and Condition mapping, as:
•

Coastal Geomorphic Sensitivity and Condition mapping (Zoning of the coast according to
overall sensitivity of landforms to degradation through artificial disturbance, and mapping of
current condition of coastal landforms, i.e., degree of degradation of coastal landforms or
landform processes that has occurred as a result of artificial disturbances; subject to ongoing
revision with additional ground truthing and/or land use changes). See Section 4.6.

•

Coastal Geomorphic Hazard (Vulnerability) mapping (Indicative mapping of coastal areas
vulnerable to specific coastal geomorphic hazards. Dune mobility vulnerability mapping is
contained within the Coastal Sediment and Geomorphic Types polygon map described above;
coastal erosion, slumping and storm surge flooding vulnerability mapping data is provided
separately to this NRM project by Sharples (2006)). See Section 4.7.

Coastal Geomorphic (Geoconservation) Values mapping, as:
•

Coastal Geoheritage Sites mapping (mapping of particular coastal landforms, geological sites
and soil sites that have been identified as having special geoconservation values). See Section
4.5.

•

Geoconservation Priority (Indicative Geovalues) mapping (broader and more comprehensive
mapping of likely ("indicative") geoconservation values based on the sensitivity and condition
of coastal landforms). See Section 4.8.
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4.2

COASTAL GEOMORPHOLOGY – DESCRIPTIVE LINE MAP

Chris Sharples
Background
The Tasmanian Shoreline Geomorphic Types line map, provided with this report as an ESRI Arcview
shapefile (tascoastgeo_v4gda.shp), is the fourth version of a digital (GIS) map providing geological
and geomorphic (landform type) descriptions of the entire Tasmanian coastline. The map identifies
and locates large to medium-scale Tasmanian coastal landform types using a primarily descriptive
(form and fabric) format (e.g., "sandy beach", "rocky shore platform", "sloping rocky shore", etc),
rather than a more genesis- or function-based classification (e.g., "barrier beach", "mid-bay spit",
"reflective beach", etc). As such, this map provides the only currently available digital description of
the landform types (as opposed to the simple topography) of the entire Tasmanian coast, and provides
geomorphic data suitable for a wide variety of uses (which to date have included assessment of oil
spill management responses (see below) and mapping of potential vulnerabilities related to sea level
rise (Sharples 2006).
The Tasmanian Shoreline Geomorphic Types line map (tascoastgeo_v4gda.shp) is copyrighted by the
Tasmanian Department of Primary Industries & Water (DPIW). Custodianship and management of
the map is vested in the Senior Earth Scientist (or equivalent manager responsible for the Earth
Science Section) DPIW.
The data is presented as a line map (the LIST11 digital coastline map of Tasmania as at 2000, supplied
by DPIW12, which nominally represents the Mean High Water Mark line at 1:25,000 scale), which has
been sub-divided into over 12,000 geomorphically – distinct line segments, ranging from several
kilometres long to as little as 50m or so in length. Although the coastal landform data is presented as a
simple line, the attached digital attribute table allows each distinctive segment of the line map to be
attributed with geomorphic attributes describing the landform types in the lower intertidal, upper
intertidal, backshore and hinterland zones adjoining that line segment, as well as the underlying
bedrock geology and a range of other geomorphic attributes. In this way, considerably more
information is encoded within each coastal line segment than is apparent at first glance. Appendix
One provides detailed descriptions of the structure (Data Model) and attributes (lookup tables) of the
Shoreline Geomorphic Types line map.
The entire Tasmanian coastline, all major islands including the Bass Strait islands, and most minor
islands above approximately 1 hectare in area (but not including Macquarie Island) have been
described and attributed in this way, amounting to over 7000 km of shoreline at 1:25,000 scale.
However, a number of coastal lagoons and estuaries (connected to the sea) are not included in the
dataset since they were not included in the LIST coastline map that formed the basis for the original
version (2000) of this map. These inlets are included in a separate LIST theme (estuaries), and should
be added to the shoreline geomorphic types map in the future.
The current (version 4) data set builds upon a previous (Version 1) digital line map of Tasmanian
Shoreline Geomorphic Types (osracstamg_v1.shp and coastgeo_v1.shp), which was originally
prepared for the Australian Maritime Safety Authority's (AMSA) Oil Spill Response Atlas (OSRA)
and the Australian Coastal Atlas by Sharples (2000). Version 1 was based on previous (paper) air
photo interpretation mapping of Tasmanian coastal landforms at 1:50,000 scale by Munro (1978), the
most recent available geological mapping and 1:25,000 topographic mapping, published coastal
geomorphology descriptions (especially Cullen 1998), a significant amount of new airphoto
interpretation by C. Sharples (between Scamander and Recherche Bay), and limited ground-truthing.
A subsequent Version 2 incorporating new ground truthing data was prepared in the course of coastal
11

Land Information System Tasmania.

12

Department of Primary Industries & Water, Tasmania.
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mapping for the South East Tasmania Integrated Coastal Management Strategy (Sharples 2001), and
Version 3 incorporated the results of additional ground truthing by C. Sharples in a number of areas
subsequent to 2001.
The current version 4 incorporates further coastal geomorphic mapping and ground-truthing
undertaken in southern, eastern and northeastern Tasmania by Chris Sharples and Frances Mowling
during 2005 - 2006, in the course of the NRM project described by this report. This latter work has
focussed in particular on ground-truthing of shorelines composed of Tertiary age sediments and
basalts, and other non-sandy shores thought likely to be vulnerable to slumping and erosion hazards.
The current status of the Tasmanian Shoreline Geomorphic Types line map (tascoastgeo_v4gda.shp)
can be described as complete for the entire Tasmanian coast (including the entire Southern NRM
coast), but still largely based on interpretation of air photos together with other published data.
Ground truthing of the map is incomplete, although more ground truthing has been undertaken for the
Southern NRM region than for most other parts of the Tasmanian Coast. Ongoing and future work on
developing and upgrading the Tasmanian Shoreline Geomorphic Types line map should focus on
continued ground-truthing of the map, with accompanying refinement of the geomorphic
classifications used to describe coastal landforms in the map attribute table.
Map Data Structure and Attributes
The data attributes of the Tasmanian Shoreline Geomorphic Types line map (tascoastgeo_v4gda.shp)
are described in detail in Appendix One. This section provides a brief overview of the key
information encoded in the map.
The line map provides a range of geomorphic information pertaining to each segment of coast as
attributes tagged to line segments nominally representing the High Water Mark line. The line map is
split into segments where-ever a significant change occurs in any of the attributes. The map attributes
refer to geomorphic characteristics of the coast found not only at the shoreline itself (the HWM), but
also in backshore areas to landwards of the line and lower intertidal areas to seawards of the line.
Whilst this has some drawbacks in terms of visualising the coastal landforms of each coastal segment,
it has significant advantages in terms of providing a simple and cost-effective means of recording
coastal geomorphic data, and in terms of analysing that data for a range of purposes in a GIS context.
Note that a key drawback of the geomorphic line map is that, while it indicates the presence of soft
coastal sediment bodies (dunes, etc) in the backshore, it does not indicate their landwards extent and
form. The Quaternary Coastal Sediment polygon map described in Section (4.3) below was developed
to address this key deficiency.
The line map describes coastal landforms through a number of attribute fields which each describe a
key element of the coastal landform systems. The attributes are represented as numerical codes, since
some require a sentence to fully specify the landform characteristic referred to. The numerical codes
and equivalent verbal descriptions are listed as "lookup tables" in Appendix One. While this may
appear at first sight to be a complex means of representing the data, it is in reality the simplest means
of capturing a wide range of geomorphic data. These attributes can be merged to provide simplified
descriptions of coastal landforms - which indeed is how the Sensitivity and Geoconservation Priority
attributes in this report were derived (sections 4.6 and 4.8), and is also how the coastal vulnerability
mapping provided by Sharples (2006) was created. However any such simplification always involves
some loss of information. The data structure used in the geomorphic line map was developed
precisely because it allows recording of significant amounts of coastal geomorphic detail, which can
then be queried in a variety of ways to create simplified descriptions of coastal landforms for a wide
variety of purposes.
Appendix One provides a full description of all attribute fields tagged to each segment of the
Tasmanian Shoreline Geomorphic Types line map (tascoastgeo_v4gda.shp). Many of these attributes
will not be relevant to some users, however the following are the geomorphic attribute fields likely to
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be of most interest to planners and land managers (see also Appendix One for details of each
attribute):
•
•
•
•
•
•

Upper Intertidal Zone (Upperint): A description of landform types found in the upper
intertidal zone. This corresponds to the coastal landform types most commonly though of as
characterising a shoreline type (e.g., sandy beach, sloping rocky shore, rocky cliff, etc)
Lower Intertidal Zone (Lowerint): A description of landforms characterising the lower
intertidal tidal zone (e.g., rocky shore platform, intertidal sand-flats, sloping sandy or rocky
bottom, etc).
Backshore (Backshore): A description of landform types occurring immediately to landwards
of the shoreline (e.g., dunes, low marshy sediment plains, sloping bedrock + soil surface, etc).
Profile (Profile): A broad generalised description of the immediate hinterland topography or
slope to landwards of the shoreline (low-lying plain, moderately rising ground, steeply rising
ground, high cliffs)
Bedrock (Bedrock): A simply categorisation of the hard bedrock type forming or underlying
the shore, even where it is buried by sand or other sediment (e.g., dolerite, sandstone,
quartzite, etc)
Exposure (Exposure): The degree of exposure of the shoreline segment to wave energy (as
three broad categories – sheltered, semi-exposed and exposed).

Figure 2 and Figure 13 provide examples of the information contained in some of these attributes and
the means by which this information can be displayed by the line map. Competent GIS users will be
able to analyse the data to display maps of the coast giving a wide range of geomorphic information.

4.3

COASTAL GEOMORPHOLOGY – DESCRIPTIVE POLYGON MAP

Chris Sharples
Background
The Quaternary Coastal Sediment polygon map provided with this report as an ESRI Arcview
shapefile (tascoastsed_v4gda.shp), is the latest version of a digital (GIS) map providing mapping of
Quaternary-age (i.e., geologically recent) coastal soft-sediment bodies and landforms for parts of the
Tasmanian coast including the Southern NRM region. This map was initially produced by combining
polygon coverage's of unconsolidated coastal sediments on the West-North-West coasts of Tasmania
(digitised in 1999 for Tasmania's West North West Councils from 100K maps supplied by Sharples
1998), and on the South-East coast of Tasmania (prepared by Sharples (2001) for the South East
Tasmanian Integrated Coastal Management Strategy). It should be noted that there is a difference in
the scale at which these two areas were mapped: the WNW polygons were digitised at a nominal
1:100, 000 scale, whilst those in the SE were digitised at a nominal 1:25,000 scale. Further mapping
of coastal Quaternary sediment bodies in southern, eastern and northeastern Tasmania by Frances
Mowling has subsequently (2005 - 2006) been added to the data set in the course of the project
described by this report, however the data set does not yet cover the entire Tasmanian coast (nor is it
yet fully complete for the areas mapped during this project). This map remains a work in progress,
and it is intended that considerable further effort will continue to be expended in future on extending
the mapping to the entire Tasmanian coast, filling in gaps in areas already mapped, and progressively
editing the WNW polygons to 1:25,000 scale.
This polygon map is similar in format to available geological mapping, and in part maps some of the
features mapped by existing geological mapping (namely, Quaternary-age sediment deposits).
However, the Quaternary Coastal Sediment polygon map (tascoastsed_v4gda.shp) does not simply
duplicate existing geological mapping, but rather is different in two respects:
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•

Currently available Tasmanian geological mapping (including GIS formats) depicts both hard
bedrock and overlying superficial soft Quaternary sediments in a single layer. As a result, in
many areas the geological mapping omits surface Quaternary sediment bodies known to be
present, in order to be able to depict the underlying bedrock. Thus, the geological maps
arbitrarily omit some areas of soft surface sediments, whose presence is critical information
for land management. In order to remedy this, the Quaternary Coastal Sediment polygon map
(tascoastsed_v4gda.shp) has been designed to ignore bedrock geology and depict only the full
extent of soft Quaternary sediment bodies insofar as these can be determined.

•

Current geological mapping in most areas captures only broad classifications of the landform
types comprised by the Quaternary sediments mapped. The Quaternary Coastal Sediment
polygon map (tascoastsed_v4gda.shp) endeavours to provide a more detailed classification
and delineation of Quaternary sediment landforms (e.g., dune types), and additionally provides
other management relevant data not provided by traditional geological mapping (e.g., dune
mobility data).

The Quaternary Coastal Sediment polygon map (tascoastsed_v4gda.shp) is copyrighted by the
Tasmanian Department of Primary Industries & Water (DPIW). Custodianship and management of
the map is vested in the Senior Earth Scientist (or equivalent manager responsible for the Earth
Science Section) DPIW.
Map Data Structure and Attributes
The Quaternary Coastal Sediment polygon map (tascoastsed_v4gda.shp) provides information on
coastal landforms in a traditional map polygon format, however whereas the geomorphic line map
(described above) describes all landform types in the coastal zone, the polygon map is focussed on
providing information on the extent, types and mobility of only soft sediment coastal landforms.
These are typically the most sensitive landforms in the coastal zone, hence the need for a map not
only identifying their presence (as the geomorphic line map tascoastgeo_v4gda does), but also
delineating their landwards extent and form. The Quaternary Coastal Sediment polygon map
(tascoastsed_v4gda.shp) provides such information.
Appendix One provides a full description of all attribute fields tagged to each segment of the
Quaternary Coastal Sediment polygon map (tascoastsed_v4gda.shp). Many of these attributes will not
be relevant to some users, however the following are the geomorphic attribute fields likely to be of
most interest to planners and land managers (see also Appendix One for details of each attribute):
•
•
•
•

Individual Landform types (Bedform): A description of individual landform types, based on
form and fabric (composition). Includes beaches, dune types, intertidal sand flats, backshore
sediment plains, etc.
Larger scale landform assemblages (Landform): This attribute was introduced to allow
mapping of larger scale landforms comprising assemblages of several Bedform types (e.g.,
"spits", which may comprise beaches, foredunes, parallel dunes and other bedform features)
Present-day Dune Mobility (Currmob): A measure of dune sand mobility at the present day,
based on assessment of percentage vegetation cover by fieldwork and interpretation of recent
aerial photography by Frances Mowling.
Historic Dune Mobility (Histmob): A measure of past dune mobility (during the 1940s –
1950s era) based on assessment of percentage vegetation cover from interpretation of 1940s –
1950s aerial photography by Frances Mowling.

Figure 13 provides an example of some of the information provided by the Bedform attribute of the
Quaternary sediment polygon map.
The dune mobility attributes provide a means of assessing the susceptibility of particular dunes to sand
mobility. For example, dunes which are fixed (fully vegetated) in both the currmob and histmob
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attributes are likely to relatively stable dunes, whereas dune that have been vegetated during one
period but mobile during another, are likely to be more susceptible to repeated phases of sand mobility
(both natural and triggered by inappropriate human land uses). See further discussion of the Dune
Mobility attributes below:

Quaternary Coastal Sediment polygon map – dune mobility classification.
Frances Mowling
Extent of Polygon map
The polygon map extends the interpretive capacity of the line map by locating the actual extent of
sandy sediments and the associated landforms landwards. The extent of the polygons encompasses the
Aeolian landforms, however not all estuaries have been mapped due to the failure in the LIST
mapping to locate all estuarine features. By mapping the landward extent of soft sediments, the
polygon map indicates the potential landmass subject to retreat.
Background to dune mobility classification
The association of sea-beach-coastal dunes provides an attractive setting for residential and holiday
developments on dune systems, yet little is known about the pattern of dune mobility in response to
changing atmospheric conditions (rainfall, air temperature, wind speed, sea level rise) and their effect
on dune mobility (Mowling, 2006). There has been a sustained impetus to develop the coastline, often
on spits (Dolphin Sands), or on the upper tidal margin such as Anson Bay and Half Moon Bay, or in
the lee of foredunes such as Redbill Bay. The capability of local governments to respond
appropriately to the immediate and ongoing demands by developers needs to be based on sound
information.
Walsh et al. (2004) reported that ‘the prediction of shoreline response to climate change is complex,
and beach response will depend upon factors such as sediment supply, wave climate, storm frequency
and alongshore changes in sediment movement, not just on the amount of relative sea level rise. Wind
and wave changes in particular could have a substantial effect, and much less work has been done to
examine changes in these factors in a warmer world. Whilst sea level rise per se does not cause
geomorphic change extreme wave activity does. Where the Walsh et al. discussion addresses the
predicted influence of increased intensity in wave climate and storm frequency on the shoreline and
beaches, much of what they report can be transposed to related impacts on foredune and dune system
responses to the same predicted regimes.
The main reason that this is a relevant planning issue for local government is that the time frame of
likely noticeable impacts of climate change (30+ years) lies within the typical replacement cycle of
infrastructure such as large commercial developments and dwellings (about 70 years). Other longlived infrastructure, such as main roads, bridges, ports and harbours may also be affected on these time
scales (Walsh et al., 2004).
The increased incidence and increased intensity of storms are predicted to erode soft sediment
landforms probably resulting in landward migration of foredunes and reactivation13 of secondary and
transgressive dunes within planning timeframes. Planning timeframes are defined in the Australian
and International Standards to be in the order of 50 to 100 years. Given that all landforms may change
(be mobile) to some degree over some period of time, the time scales over which ‘mobility’ should be
considered must be defined. Thus, in determining the framework of what constitutes an ‘actively
mobile landform’ under the State Coastal Policy clause 1.4.2, both temporal and spatial dimensions
need to be established.
13

Dune Mobility indices calculated for the Waterhouse transgressive dunes predicts trends of
increasing aridity extending over late spring, summer and autumn (Mowling, 2006). More work on
dune mobility indices based on atmospheric parameters needs to be undertaken for the Tasmania
coastline that has dunes.
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It was thought that a useful layer / overlay in LIST for the NRM Coastal Values project would be an
analysis of the status of dune mobility or stability, and to determine whether a landform was ‘actively
mobile’ as specified in the current Tasmanian State Coastal Policy (1996; amended 2003).
The Tasmanian State Coastal Policy (1996) clause 1.4.2 states that:
“1.4.2 Development on actively mobile landforms such as frontal dunes will not be
permitted.”
Most Local Government Councils have incorporated the essence of clause 1.4.2 in their Planning
Schemes, for example:
Glamorgan and Spring Bay (GSB) Council, Section S6.5.5 of their Planning Scheme (1994) states
‘In order to minimise dune erosion and maintain the natural functions of dunes, use or development
shall be prohibited on mobile sand dunes.’
Dune mobility classification - framework
A framework was developed14 to determine what constitutes ‘actively mobile landform’, in the
instance of coastal dunes, particularly for Holocene foredunes, and also secondary and transgressive
dunes, for the NRM Coastal Values project. The framework requires that both temporal and spatial
dimensions are established, which can be broken down into time phases, short term – for example,
hours through to months; medium term – several months to several decades, and long term –
constituting 100s of years to several thousand years.
Short term
Within a short-term framework of hours to months, several processes establish whether a dune is
actively mobile. These include on-site examples of recent sediment transport (hours), such as recently
windblown sand accumulated on the stoss or lee of obstacles; bedform of ripples; visual observation of
sediment in suspension; sediment experienced bombarding a human body, eg skin, eyes, nose, hair.
Erosion of access tracks / pads by humans or animals extends into months, accompanied by shorter
duration evidence of micro bedform features of avalanches of sidewalls. Sediment transport can be
derived by reworking of in situ deposits, and / or from incipient dunes or beach.
Arrays of plant species present on dunes are reliable indicators and predictors of activity in sediment
transport. For example, Spinifex sericeus a native colonising plant species is dependant on the
deposition of clean wind blown sand to promote new growth. This species becomes senescent, with
tillers perched above sand when starved of mobile sediment. Generally, senescence progresses to
succession by another / other plant species once the colonising role has been completed. However, if
dune mobility is re-initiated, the process of colonisation recommences.
On site examples of short term indicators (framework of hours to months) of active mobility include:
•
•
•
•
•

windblown sand
erosion of access tracks or pads by humans or animals
plant species are reliable indicators of sediment mobility – For example Spinifex sericeus
colonising a blowout area may be evident in an aerial photograph image indicating ongoing
replenishment of sediment.
Incipient dunes are indicators of short to medium term events of sediment accretion.
wave scarping evident in an early aerial photo followed by further accretion forming a ramp
windward of the earlier scarp reflects cyclic processes of erosion and deposition.

14

There have been a number of contested development applications in RMPAT, which partially
revolved on clause 1.4.2 in The Tasmanian State Coastal Policy (1996; amended 2003).
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Medium term
Medium term indicators (several years to several decades) coincide with planning timeframes defined
in the Australian and International Standards to be in the order of 50 to 100 years. Active mobility of
an aeolian landform (Holocene dunes) can be determined using a sequence of successive stereo aerial
photography, in particular the comparison of aerial photographs with a fifty year or more interval. A
comparison between a time series of aerial photographs can determine changes in spatial location of
boundaries of landforms, including beach margins, dune bedforms including mobile sand, wetlands,
bay plan form, and the proportion of bedforms fixed by vegetation. In particular areas on the aerial
photographs that had high reflective albedo15 which indicates either bare sand or a low proportion of
ground cover were located and compared over a 50 year interval to determine changes in the spatial
extent of the bare sand or increase in ground cover.
Analysis of aerial photographs was ground truthed to test the interpretation of changes in tonation,
texture and reflective albedo on the aerial photographs was a repetitive and reliable method in
determining the changes in ground cover and bare sand. On site, the composition of plant species is
also a good indicator of the history of mobility or stability of the dune form.
Locating dune blowouts, their extent in area, and determining whether they are active or in the process
of revegetation will distinguish whether foredunes are actively mobile.
Long term
Long term - constituting 100s of years to several thousand years is not deemed a necessary component
due to dwellings generally having a lifespan of ± 50 years.

Dune Mobility Status – plant cover
Knowledge of the effect of plant cover on the transport of dune sand by wind is critical in dune
management, sand stabilization and rehabilitation. Such knowledge assists in the planning decision
process regarding development applications. It is well known that a well-developed vegetation cover
inhibits the transport of sand by wind, thus a percent vegetation cover was developed as a surrogate
indicator of dune mobility / stability in a temporal – spatial framework. The basis for the selection of
the criteria is based on research into the strong influence of vegetation cover on transport threshold, as
follows.
A well-developed vegetation cover inhibits aeolian processes by raising the wind velocity profile
above the ground surface. Marshall (in Viles, 1988) indicated that a vegetation cover of 32 – 60
percent inhibits sediment transport on evenly vegetated surfaces, however erosion rates rise rapidly as
vegetation cover falls below 15 percent (Viles, 1988). In comparison, Ash and Wasson (1983) found
that a cover density of 30 percent was unable to inhibit sediment entrainment on a dune field, largely
because of the effects of the unevenness of dune topography on both wind flow and the distribution of
vegetation. Heathcote (in Viles, 1988) observed that vegetation type and plant lifeform affects the
ability of a cover to inhibit aeolian processes, due to 90 percent of wind blown sand being transported
below 50 cm. Thus, some grasses are more effective inhibitors than trees or shrubs without low
branches. Bressolier and Thomas (1977) found that roughness length increases with vegetation height
and in particular the density of vegetation.
Lancaster (1988) conducted research on the Owens River delta, and reported that the presence of
vegetation on sand sheet surfaces on the Owens River delta acts to increase the threshold wind shear
velocity for transport by a factor of almost two in comparison with adjacent unvegetated surfaces.
Despite increases in average wind shear velocity with increasing vegetation cover, sand flux decreases

15

Albedo - the ration of the amount of radiation reflected by a body to the amount incident upon it.
Usage varies but here 'radiation' is restricted to the short wavelengths (0.15 to 3.0 µm).
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exponentially with vegetation cover because of the strong influence of vegetation cover on transport
threshold.
Lancaster found that the cover of vegetation has less effect on threshold than would be predicted from
model data and probably reflects the influence of vegetation structure and porosity (shrubs versus
grass) on the threshold u* ratio. The model and field results can also be used to predict the amount of
salt grass vegetation required to reduce sand transport to desired values. By graphing the normalized
sand flux against vegetation cover, it is possible to determine the vegetation cover that reduces sand
flux to certain levels (Figure 10).
In the case of the Owens Delta sites, sand flux is reduced to 10 per cent of the equivalent bare sand
amount when the cover of salt grass exceeds approximately 12 per cent and to 5 per cent of the bare
sand amount when the vegetation cover is 17·5 per cent. These data can be compared with those of
Wasson and Nanninga (1986), who suggested that sand transport could occur even with a vegetation
cover of as much as 45 per cent. These differences may be the result of plant geometry so that isolated,
but relatively large, shrubs or clumps of grass act to increase wind shear velocity and sediment
transport in intervening areas (Lancaster, 1988)).

Figure 10: By graphing the normalized sand flux against vegetation cover, it is possible to determine the
vegetation cover that reduces sand flux to certain levels.

Thus, based on field and modeled research that encompasses a wide range of wind flow conditions
over loose sediment, similar relationships repeat themselves
• plant lifeform (grass, low dense shrub, plants with a trunk),
• porosity of plants (how much space exists between grass blades or branches and foliage; low
porosity enables wind to flow through, higher porosity results in the wind shearing and
flowing over the plant),
• vegetation height and in particular the density of vegetation increases the roughness length
of flow,
• clustered plants, or patchiness, with open bare sand between is less effective as a ground
cover,
• uneven topography accelerates flow, particularly when upwind, or funneled,
• ninety percent of wind blown sand is transported below 50 cm.
• Variable responses in the percent of ground cover and aerial cover.
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Field studies of the relations between grass cover and sand transport rates show that sand transport
decreases exponentially with vegetation cover. There is evidence of the strong influence of plant cover
on threshold velocity and therefore sediment transport rates.
On the basis of the findings of the above research and field work by Mowling during wind conditions
when wind speeds were above threshold, the six categories were developed and field tested.
The six categories have some flexibility, enabling a distinction between patchiness, uneven
topography, plant density and height. Thus, a 30% to 50% vegetation cover may be inadequate due to
patchiness or topography, or due to the lifeform or porosity of the plants. The category 10% to 30%
when reversed equates to 90% to 70% of the ground surface being bare sand, or very patchy / clustered
plant ground cover.

4.4

COASTAL PHOTOGRAPHY

Chris Sharples
A collection of coastal photographs are provided in the data accompanying this report, and are
intended to provide illustrative images of key examples of coastal landform types in the Southern
NRM coastal region. The aim is to provide:
•
•
•

Illustrative examples of the diversity of coastal landform types characteristic of the Southern
NRM region;
Examples of coastal geoconservation values;
Examples of coastal landform types prone to various coastal geomorphic hazards (flooding,
erosion, etc), and examples of the effects of those hazards.

Details of the photos supplied are provided in Appendix Two.
It must be emphasised, however, that the photos provided currently remain far from constituting a
comprehensive set of images of all key coastal landform features and sites in the southern NRM
region. The photos provided were captured during field mapping of coastal landforms that was
undertaken for this project. Since the project budget only allowed for mapping of a highly prioritised
selection of coastal sites and types, the photos provided are similarly limited to those priority coastal
types. Currently, the collection of photos provided concentrates mainly on the following coastal types
in the southern NRM region:
•
•
•
•

Tertiary sediment shorelines
Tertiary basalt shorelines
Saltmarsh & estuarine shores
Sandy beaches, dunes & spits

Ideally, it is intended that future ongoing development of the datasets provided by this project will
allow the photographic image collection to be expanded considerable so as to provide representative
images of a much wider range of coastal landform types and hazards, in a wider selection of
representative sites around the coast.
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4.5

COASTAL GEOCONSERVATION VALUES MAPPING

Chris Sharples
The geoconservation values of coastal geological and landform features, and of ongoing natural
coastal land-forming processes, are represented in the map data accompanying this report in two
ways, namely:
•

by the identification of a suite of specific coastal geological and landform features that have
been identified as having special conservation ("geoheritage") value; and

•

by the classification of the entire project area coast into areas of differing sensitivity, condition
and – derived from these – differing Geoconservation Priorities ("indicative geovalues").

This section describes the mapping of features specifically identified as having special conservation
values, whilst the following sections (4.6) and (4.8) describe the broader indication of conservation
values through sensitivity, condition and Geoconservation Priority mapping.
The Coastal Geoconservation Values point and polygon maps (geoconareas_gda and geoconpts_gda)
delineate coastal geological sites, landforms and landform assemblages, and soil sites which have been
identified as having special Geoconservation (or "Geoheritage") significance (the data structure and
attributes of these maps is detailed in Appendix Sections A1.2.3 and A1.3.3). The areas and sites
delineated on these maps comprise all coastal features in both the northern and southern NRM project
regions that are registered on the current version of the Tasmanian Geoconservation Database
(TGD)16.
The Tasmanian Geoconservation Database is a GIS-based register of sites of geoconservation
significance, which is maintained by the Department of Primary Industries & Water, and which is
regularly reviewed by an expert panel, the Tasmanian Geoconservation Database Reference Group
(TGDRG). The TGD was initially compiled in the course of studies undertaken for the TasmaniaCommonwealth Regional Forest Agreement (Dixon & Duhig 1996), but has subsequently undergone
revisions and upgrades under the direction of the TGDRG. The current version of the TGD is Version
5.0 (2005). The TGD is the primary record of sites, areas and features in Tasmania which have been
assessed as having special geoconservation value, however the listing of a site on the TGD has no
legal implications. That is, the listing of a site on the TGD serves an advisory function by identifying
sites of geoconservation value, but does not in itself confer legal protection on the listed sites.
Despite its lack of legal status, the TGD is the primary tool for planning and prioritising efforts to
manage and protect features and systems of special geoconservation value in Tasmania. The specific
management practices and prescriptions needed to maintain the conservation value of sites on the
TGD (and on the derived geoconareas_gda and geoconpts_gda maps) vary widely depending upon the
particular nature and values of each site. For example, the value of the large site NUG32: "Frederick
Henry Bay Beach Alignment" resides in the large scale plan form of the coast, and this value is
unlikely to be degraded by any likely artificial developments short of very extensive engineering realignment of the coastline. Hence, few conceivable coastal developments would degrade the values of
this site. In contrast, site DCX12 "Mickey's Bay Elephant Skin Jointing" comprises shoreline
sandstone outcrops valued for their delicate surface weathering features, and hence protection of the
value of this site requires exclusion of small scale artificial excavations, filling or covering of the
outcrops concerned. The level of management and protection needed to protect the values of a listed
site are broadly implied by the sensitivity rating contained within the map attributes (see A1.3.3), but

16

With the exception of site SWA16 (Pleistocene Marine System High Level Relict Shorelines). This is an
extensive area within which uplifted shoreline features occur at certain specific locations, however no polygon
has been drawn for this site as yet. It is currently proposed that this large area will be withdrawn from the TGD,
and replaced with a number of smaller sites identifying known specific uplifted coastal landforms.
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should be specifically assessed by a relevant expert in the course of planning for the protection of any
specific feature.
It must be emphasised that the TGD, and the derived geoconareas_gda and geoconpts_gda maps, do
not identify all coastal landform features worthy of some level of management to protect their
geoconservation values, but rather emphasise a suite of sites recognised as having special or
outstanding geological or geomorphic characteristics. Many other natural landforms and ongoing
natural geomorphic processes are present on the coast and, whilst their geoconservation values may be
individually more of a locally representative nature than outstanding, the maintenance of the natural
landscape, amenity and ongoing natural processes in any coastal region as a whole requires that
natural coastal geomorphic features and processes generally be managed to maintain their
geoconservation values insofar as is possible. It is the purpose of the geomorphic sensitivity and
condition mapping described in Section (4.6) below and the Geoconservation Priorities mapping
described in Section (4.8) below to provide an indication of these broader geoconservation values.

4.6

COASTAL GEOMORPHIC SENSITIVITY AND CONDITION MAPPING

Chris Sharples
The attributes Sens and Cond provided in the coastal geomorphic line map tascoastgeo_v4gda that
accompanies this report give an indication of, respectively, the sensitivity of coastal landforms to
artificial disturbance, and the degree to which natural coastal landforms and land-forming processes
have already been modified by human activities.
The Sens and Cond attributes are described in detail in Appendix section (A1.3.4). This section
provides an overview of the purpose of these attributes.
Sensitivity is the inherent susceptibility of a feature, process or system to degradation resulting from
disturbances caused by human activities, irrespective of any existing threats of such disturbance
actually occurring. Landforms more sensitive to human disturbance tend also to be those more prone
to change and erosion due to natural causes, however a corollary of this is that the more sensitive
landforms may rapidly change in ways that would not occur naturally if they are artificially disturbed.
In the context of coastal landforms, sensitivity primarily refers to the susceptibility of a landform or
landform system to accelerated wave or wind erosion (and/or accelerated sediment mobility and
deposition) as a result of human disturbances to the coastal landform system. By convention,
sensitivity as mapped for this project (Sens) refers to sensitivity to local or regional artificial
disturbances, but not specifically to the effects of global anthropogenic climate change and sea level
rise, which for the purposes of this indicator are treated as if they were natural changes.
Sensitivity has value for management of coastal geomorphic values by indicating areas where natural
landform values are likely to be most easily degraded. It simultaneously has value for coastal hazards
management, by indicating areas which, in virtue of their sensitivity, are likely to be most prone to
hazards such as erosion and dune mobility (as noted in Section 3.1, this is one of the ways in which
management of coastal landform values is inextricably linked with management of coastal hazard
issues).
For the purposes of providing a simple indicator of sensitivity that will provide guidance to planners
and managers, coastal landforms have been grouped into four simple categories as follows (see also
Appendix section A1.3.4):
1. High Sensitivity Primarily coasts dominated by soft sediments (sand or mud) which are
prone to significant degradation and management problems through inappropriate activities.
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2. Mixed Sensitivity Coasts with significant components of differing sensitivity (e.g., hard
rock shores backed by soft dunes). Disturbance may significantly degrade some but not all
elements of these coasts.
3 Moderate Sensitivity Coasts composed of semi-consolidated materials intermediate in
their sensitivity to disturbance between soft (e.g., sandy) and hard (bedrock-dominated)
coasts. Human disturbance may cause some modification of natural landforms and
processes, which may be locally significant (e.g., slumping) but is generally of a lesser
scale than on high sensitivity coasts.
4. Low Sensitivity Primarily coasts dominated by hard bedrock. Some human disturbance
can occur on such coasts without substantially altering natural geomorphic processes, albeit
soils may be vulnerable and other natural values (including biological and aesthetic values)
may be degraded by disturbance.

These categories have been determined in a rule-based fashion (using GIS query functions) from the
detailed geomorphic mapping (tascoastgeo_v4gda and tascoastsed_v4gda), which contains the
geomorphic information needed to assign coastal areas to one of the four sensitivity classes above.
The division of coastal landforms into four simple categories of sensitivity has the advantage of
providing planners with a simple indicator of sensitivity to disturbance. Whilst the downside of this is
that the sensitivity rating does not provide details of specific disturbing activities that might degrade
the conservation values of particular coastal features, the purpose of the sensitivity rating is the flag
areas more likely (or less likely) to warrant further consideration of the impacts that human activities
might have on the natural (geoconservation) values of particular areas. In general, therefore, a high
sensitivity rating (Sens = 1) indicates that a range of management activities are likely to arise in
respect of human activities on the coast, such that any proposed new activities warrant careful
consideration of possible impacts on coastal landforms. On the other hand, a low sensitivity rating
(Sens = 4) suggests that only the most highly disturbing human activities are likely to be problematical
from the perspective of maintaining natural coastal landform values.
Condition is the degree of naturalness, or of artificial disturbance by human activities, of coastal
geological features, landforms, soils and geomorphic or soil processes. The condition attribute Cond
is an overall condition summary for bedrock, landform and soil features within each shoreline
segment, encapsulating the cumulative impact of all known artificial disturbances on the naturalness
of the landforms or geomorphic processes of the coastal segment in question. By convention, Cond
refers to the effects (or otherwise) of local or regional artificial disturbances, but not to the effects of
global anthropogenic climate change and sea level rise, which for the purposes of this indicator are
treated as if they were natural changes (e.g., some sandy shores in southwest Tasmania are eroding
rapidly for reasons probably related to global (anthropogenic) sea-level rise, but are otherwise
undisturbed and so are categorised as being in essentially pristine condition Cond = 1).
The condition attribute provides an indicative means of making a preliminary assessment of the (geo)
conservation value of coastal landforms in the absence of more detailed and systematic assessments of
geoconservation value over long stretches of coastline (as noted in Section 4.5 above, coastal
geoconservation values have to date only been assessed for a limited suite of outstanding sites on the
Tasmanian coast, and no comprehensive assessment of geoconservation status for the Tasmanian coast
is available). In the absence of more rigorous systematic assessments, coastal landforms in good
condition are taken to have geoconservation significance for that reason – i.e., because they are natural
systems which have conservation value because they retain much or all of their natural forms and
functions.
For the purposes of providing a simple indicator of condition that will provide guidance to planners
and managers, coastal landforms have been grouped into four simple categories as follows (see also
Appendix section A1.3.4):

52

Geomorphic Datasets and Management Decision Tools

1.

Highly Natural Coasts whose landforms and land-forming processes are wholly or
essentially undisturbed. If any human disturbances are present, these have not notably
affected coastal landforms.

2.

Partly Disturbed Coasts whose landforms are largely natural, and dominated by natural
land-forming processes, although minor modification of natural land-forming processes
may have occurred (e.g., hard-rock shores with some roading and building in the
backshore, but little change to the coastal landforms).

3

Significantly Disturbed Significantly disturbed coasts which still posses some natural
landform elements (e.g., essentially natural beaches with significantly disturbed or builtover dune and backshore areas, or dunes with roading or marram grass that has notably
modified natural dune processes).

4.

Highly Modified Coasts where natural landforms and land-forming processes have been
modified to the extent they contribute little to nature conservation values (e.g., artificial
shorelines dominated by reclaimed land, rock walls, port facilities, etc).

The condition classification Cond was manually attributed by Chris Sharples and Frances Mowling
during 2006, by reference to relevant disturbance mapping (roading, infrastructure, land clearance) and
to field inspections during and prior to this project. This condition classification takes account of both
the degree of conservation of natural landform morphologies (shapes, surface disturbances), and of
ongoing natural land-forming (geomorphic) processes such as natural erosion and sediment mobility.
That is, the geomorphic condition of a segment of coast is taken to depend on both the degree to
which natural geomorphic processes have been disturbed (or not), and the degree to which natural
coastal forms have been artificially altered (or not).
Note that geomorphic condition is generally taken to be independent of vegetation condition for the
purposes of this classification: the geomorphology and soils may be essentially intact despite some
weed species being present or native species absent. However, where weed species have affected the
geomorphic processes, as may occur for example where marram grass (Ammophila arenaria)
infestation has altered the sand mobility and profile of dunes, a poorer geomorphic condition
classification is applied.

4.7

COASTAL GEOMORPHIC HAZARD (VULNERABILITY) MAPPING

Chris Sharples
One of the datasets provided with this report provides coastal dune mobility data which constitutes a
tool to assist planning for management of dune mobility hazards (coastal sediment polygon map
tascoastsed_v4gda, see Section 4.3 above). However, tools for specifically identifying other coastal
geomorphic hazards such as coastal erosion, recession, slumping and storm surge flooding (see
Sections 3.4 & 3.5 above) have not been provided in the data accompanying this report, except insofar
as the sensitivity indicator (Section 4.6) provides a generalised indicator of potential sensitivity to
these or other hazards. The provision of information aimed at assisting coastal managers to plan for
and manage other these coastal geomorphic hazards is instead the objective of work undertaken by the
Climate Change Project within the Strategic Policy Division of DPIW. Rather than duplicate that
work here, it is intended that coastal managers and planners should refer to the separate coastal hazard
mapping in conjunction with the dune mobility hazard information provided with this NRM project
report (see Sections 4.3 & A1.3.2).
In 2004 – 2006, the Strategic Policy Division of DPIW commissioned the preparation of maps
providing an indicative assessment of sandy coast erosion and recession vulnerability, slumping and
other erosion hazards, sea cliff instability and storm surge flooding vulnerability, for the entire
Tasmanian coast. The indicative vulnerability mapping is available on the LIST website
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(http://www.thelist.tas.gov.au) and is fully described in the vulnerability project report (Sharples
2006), which is also available on the DPIW website (http://www.dpiw.tas.gov.au or
http://www.coastalvulnerability.info).
In brief, the indicative vulnerability mapping prepared to date identifies shores potentially vulnerable
to shoreline erosion or slumping, or to flooding during coastal storm surges, under both present day
climate and sea level conditions, and under predicted future sea level rise conditions to the year 2100.
The indicative mapping of sandy shore erosion and recession vulnerability is based on the same
coastal geomorphic descriptive line map that is described in Section 4.2 above17, whereas the
indicative storm surge flooding vulnerability mapping is based on the 25 metre Digital Elevation
Model (DEM) of Tasmania in conjunction with the analysis of Tasmanian tide gauge records by Dr
John Hunter (ACE CRC & University of Tasmania) to extract historic storm surge levels on the
Tasmanian coast. It is important that users of the indicative coastal vulnerability mapping be aware of
the caveats and limitations on the use of that mapping, as described by Sharples (2006).
4.8

GEOCONSERVATION PRIORITY ("INDICATIVE GEOVALUES") MAP

Chris Sharples
The attribute Geovalues provided in the coastal geomorphic line map tascoastgeo_v4gda that
accompanies this report is a high-level (i.e., generalised) indicator of geoconservation management
priorities, which has been derived from lower-level (i.e., more specific) geomorphic attributes
classified in the tascoastgeo_v4gda.shp map. The Geovalues attribute is described in detail in
Appendix section (A1.3.4). This section provides an overview of the purpose of the attribute.
The purpose of the Geovalues attribute is to highlight coastal segments which are most likely to
warrant management attention in the context of management regimes aimed at maximising the
maintenance of regional geoconservation values and/or minimising the threat of geomorphic hazards
to human activities & infrastructure. That is, it functions simply as an indicator of coastal segments
warranting more detailed consideration of the appropriate management of their geomorphic or
geological (geoconservation) values. If the Geovalues attribute highlights a coastal segment as
warranting some attention, the first step is therefore to examine the underlying Sensitivity, Condition
and Geomorphic attributes which gave rise to the Geovalues classification, so as to obtain a better
indication of why a coastal segment has been assigned a higher (or lower) geoconservation priority,
and consequently, or the sort of geoconservation management issues that may arise for that segment
(see Section 3.0)18.
17

Note that whilst the sandy shore erosion vulnerability mapping is based on the same descriptive geomorphic
line map that is provided with this NRM report, the erosion vulnerability classification attributes are provided
only in the version prepared for the Strategic Policy Division of DPIW as described by Sharples (2006).

18
It is worth noting that during the course of this project, an attempt was made to combine the Geovalues
(Geoconservation Priority) indicator with an equivalent Biovalues (Bioconservation Priority) indicator
developed by NorthBarker Ecosystem Services for a parallel NRM Coastal Biological Values Project, so as to
produce an overarching "Natural Values Priority Indicator". However, it was found that in doing so, the natural
values priority indicator generalised information about geo- and bio-values to such an extent that the resulting
indicator provided little assistance in differentiating coastal areas of greater and lesser priority for conservation
(an effect of the process was to give a great preponderance of coastal areas a uniformly high priority, which is of
precious little use for differentiating between management priorities along the coast!).

The cause of this problem is that both the Biovalues and Geovalues indicators are themselves generalised from
more detailed underlying data, with some loss of information but a result which remains useful for indicating
priorities. However, in taking these already-generalised indicators, and combining them to produce, - in effect a generalisation of a generalisation, further information was lost to the extent that the resulting Natural Values
indicator is of little use.
We consider that the Biovalues and Geovalues priority indicators are best used separately but in parallel, rather
than in a fully combined fashion.
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The Geovalues attribute is a simple indicator which attributes higher Geoconservation Priority to
coastal segments whose landforms are either in more natural condition (and thus make a greater
contribution to existing regional conservation values) and/or of higher sensitivity to disturbance (and
thus of higher priority for conservation management – even if already significantly disturbed –
because of their propensity for significant further degradation of regional geomorphic values if
inappropriately managed).
For the purposes of providing a simple indicator of geoconservation priority that will provide guidance
to planners and managers, coastal segments have been grouped into four simple categories as follows
(see also Appendix section A1.3.4):
1. High Geoconservation Priority Coastal segments having either the highest sensitivity
to disturbance, and / or the most natural condition. The highest geoconservation priority
will apply to sensitive (e.g., sandy) coasts in pristine condition, however a significantly
disturbed sensitive (e.g., sandy) coastline may also fall into this category because, despite
its existing disturbance, continued inappropriate management may continue to cause or
increase coastal geomorphic management problems regionally.
2. Moderate Geoconservation Priority Intermediate category – coastal segments of either
moderate sensitivity or in moderately natural condition. The same considerations as for
Geovalues = 1 apply, at a lower level of priority.
3 Moderate to Low Geoconservation Priority Coastal segments whose sensitivity is
moderate to low, and whose condition is moderate to poor, but which still retain some
natural landform or process elements that may be further degraded or result in
geomorphic hazards if subjected to some types of inappropriate activities, and which thus
still warrant some management consideration in regard to landform values or processes.
4. Low Geoconservation Priority Coastal segments of low sensitivity to disturbance yet
which are significantly disturbed nonetheless (mainly refers to hard rock shores that have
been extensively built over and modified by dock facilities, urban development to the
waterline, etc). Geoconservation issues will rarely arise for these shores, which have
essentially lost all natural geoconservation values, and whose continued disturbance will
generally not result in additional environmental degradation to that which already exists.
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5.0

PUTTING IT ALL TOGETHER – USING THE COASTAL MANAGEMENT
DECISION SUPPORT TOOLS

5.1

THE PURPOSE OF THE COASTAL GEOMORPHIC VALUES DECISION SUPPORT
TOOLS
The mapping and information provided with this report constitute a set of Decision Support Tools that
are a means of quickly identifying the potential for management issues and problems related to coastal
landforms (geomorphology) arising in relation to human activities or proposed developments in
particular coastal areas. These tools are high level (i.e., generalised) indicators of coastal geomorphic
management issues, and as such they will not eliminate the need for more detailed specialist
assessments of particular coastal management issues where high-priority issues arise. Rather the
purpose of these tools is to provide means of more efficiently determining whether problems are likely
to occur, and to give an indication of their nature, so that any need for more detailed assessments can
be more readily identified and focussed. Thus, these tools should be seen as decision support tools,
not decision making tools.
These tools represent the first attempt to provide a set of high-level management tools for dealing
with coastal geomorphic management issues in Tasmania. As such, it is inevitable that these tools will
be subject to refinement in future, as experience with their use reveals needs and potentials for their
further improvement.
This section outlines an approach to using the Decision Support Tools to inform decision making and
Land Management Zoning in regard to coastal landform management issues such as those described in
Section (3.0) of this report, in particular those issues related to conserving natural values in coastal
areas. It is envisaged that this approach will be utilised in tandem with parallel approaches to other
coastal management issues including biodiversity values management. The approach described here is
a suggested approach, and it is possible that some users will develop other means of using the tools
provided.

5.2
THE DECISION SUPPORT TOOLS
The geomorphic map layers described by this report provide coastal geomorphic data and management
guidance at three levels of detail, namely a base level of detailed geomorphic mapping, a mid-level of
management-relevant information (Sensitivity and Condition, abstracted from the detailed mapping),
and a high level Decision Support Tool (Geoconservation Priority or "Indicative Geovalues") which
functions as an indicator of coastal areas most likely to present management issues for the
conservation of coastal geomorphic values. As is always the case with information hierarchies of this
nature, some of the more detailed information is lost at each rising level, but a clearer and simpler
guide to management action is provided.
Each of these levels of information is described in more detail elsewhere in this report as noted in
Table 2, which summarises the availability and sources of more descriptive information for each data
layer. In addition to these layers, additional layers of indicative coastal geomorphic hazard
vulnerabilities are provided separately to this project; these are also noted in Table 2.
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Table 2: Data layer maps (Decision Support Tools) described by this report, and sources of maps and
information for each.

Data Level

Data Layer
(Decision Support
Tool)

Geoconservation
Priority (Indicative
Geovalues)
High Level
Indicators

Mid-Level
Management
Information

Coastal hazard
vulnerability
Indicative
Mapping (flooding
& erosion)
Geomorphic
Sensitivity (to
disturbance)
Geomorphic
Condition (degree
of disturbance)

Data
Structur
e info

GIS Layer

(Section
no.s, this
report)

(Section
no.s, this
report)

4.8

A1.2.1
A1.3.4

Geovalues
attribute in
tascoastgeo_v4g
da

LIST website*
(http://thelist.tas.gov.au)

Sharples
(2006)

Sharples
2006

Accompanying
Sharples (2006)

LIST website
(http://thelist.tas.gov.au)

4.6

A1.2.1
A1.3.4

LIST website*
(http://thelist.tas.gov.au)

4.6

A1.2.1
A1.3.4

Sens attribute in
tascoastgeo_v4g
da
Cond attribute in
tascoastgeo_v4g
da

(CD
accompanying
this report)

Online Availability

LIST website*
(http://thelist.tas.gov.au)

LIST website*
Geomorphic
(http://thelist.tas.gov.au)
& Coastal Atlas website
attributes in
tascoastgeo_v4g (http://www.atlas.tas.go
v.au)
da
Coastal Landform 4.3
A1.2.2
tascoastsed_v4g LIST website*
Polygon Map
A1.3.2
(http://thelist.tas.gov.au)
da
Coastal
4.5
A1.2.3
geoconareas_gd TGD:
Geoheritage Sites
A1.3.3
LIST website*
a
(TGD)
(http://thelist.tas.gov.au)
geoconpts_gda
* Not on LIST website as at November 2006; to be placed on the LIST during 2007.
Coastal landform
Line Map

Detailed
Level Base
Data

Data
Purpose
info

4.2

A1.2.1
A1.3.1

5.3
USING THE DECISION SUPPORT TOOLS
The Decision Support Tools (Table 2) comprise a hierarchy of increasingly simplified information at
each rising level, each based on more detailed data levels lower in the hierarchy, but each rising level
providing a clearer indication of the management priorities arising from the more detailed data at
lower levels in the hierarchy. The intended method to use this information is to consider first the
highest level, and then "drill down" through the more detailed levels guided by the priorities and
potential issues indicated by the higher levels. The guidance obtained at each level guides the
management priorities and types of information that needs to be sought at the lower levels.
Figure 11 diagrammatically represents the Decision Support Process, each step of which is briefly
described below. The following Section (5.4) provides an example of the use of this Decision Support
Process.
The following Decision Support Process is described specifically from the perspective of managers
seeking to maximise the conservation of natural coastal geomorphic values. This process should be
conducted in tandem with parallel decision processes in regard to other conservation values (e.g.,
biodiversity), and other management priorities such as assessing coastal hazards to infrastructure and
assets (erosion, flooding, etc); these other processes are described elsewhere.
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Development Proposal?
Zoning? Land Use?

1.
Decision
Required

Involves
infrastructure or
artificial assets?

2.
Hazards
Assessment
Needed?

3.
High Level
Assessment
(Determine
priority of Geo
issues)

N

Determine
Geoconservation
Priority
(Geovalues
indicator)

Y

Geoconservation
issues unlikely

4

Coastal
vulnerability
assessment

Tandem process,
see Sharples 2006.
Site Indicatively
vulnerable? More
assessment may
be needed.

1–3
1 – 3 indicates likely importance and priority of
geoconservation issues

4.
Mid Level
Assessment
(General types
of issues likely)

5.
Detailed
Assessment
(Specifics of
issues,
likelihood of
needing
specialist
advice)

Determine
Sensitivity and
Condition
Determine broad
management issue
types

Refer Table 3: Geoconservation priorities arising
from Sensitivity & Condition (i.e., reasons for
Geoconservation Priority rating)

Review base
geomorphic
mapping and
geoheritage data

Landform types?
Landform mobility?
Soft sediment areas?
Geoheritage sites?

Issue types
confirmed?
Landform types
correspond to issues
and priorities?
(Table 3)

Review landform
types present in
light of possible
issues (Section
3.0)

Obtain preliminary specialist advice

N

Y
6.
Implications
and Actions

Draw possible
implications for
decision needed

Specialist Advice
(if needed)

Likely importance of issue indicated by
Geoconservation Priority (above)

Lower Priority issues: preliminary advice
sufficient?
Higher priority issues: may require detailed
specialist advice

Figure 11: Simplified representation of the decision making process for using the Decision Support Tools
described in this report to make management or zoning decisions aimed at maximising the conservation of
natural geomorphic values (geoconservation values) in the coastal zone.
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Decision Making Process
The following paragraphs provide a succinct description of the decision making process outlined on
Figure 11.
1
Decision Required
The decision-making process commences with a requirement to make a decision on coastal land use or
zoning. This may arise because of a Development Proposal for a particular location, a proposal for
changed land use, a need to zone coastal land according to the most appropriate uses for different
areas, or for some other reason. As noted above, the decision making process described here is based
on the assumption that a goal of the decision making process is to maximise the conservation of
natural coastal landforms and landform processes – i.e., that the decision making process has
Geoconservation as a key objective. In general, this decision-making process will be conducted in
tandem with assessment of other issues including bioconservation priorities.
2
Hazards Assessment Required?
If the decision involves infrastructure or other artificial coastal assets, then an indicative assessment of
vulnerability to coastal hazards including flooding, erosion, and the potential for increased flooding or
erosion with sea level rise, should be undertaken in tandem with the values assessment described here.
For Tasmanian shores, an indicative assessment of coastal vulnerability may be undertaken using the
indicative coastal vulnerability mapping of Sharples (2006) (see Table 2). Such an assessment is not
the primary focus of this report (see Sharples 2006 for further information), however the implications
of the results would relate to and inform the values assessment described here (see also discussion in
Section 3.1).
For example, if the site of a proposed coastal infrastructure development is shown to be indicatively
vulnerable to flooding or erosion, and the geomorphic values of the site are in good or moderate
condition, then this would lend weight to a decision to prioritise coastal conservation over
development at the site, since the hazards are typically a part of natural coastal processes and
evolution, whereas they will constitute a difficulty for proposed developments which might better be
planned for a less vulnerable location. On the other hand, if retention or construction of
infrastructure at a site indicated to be potentially vulnerable were still favoured for other reasons, or
because of a high level of existing disturbance reducing the geoconservation priority of the site, then
this would trigger a need for a more detailed assessment of vulnerability.
Note that a coastal site vulnerable to hazards such as erosion is likely to have a high or moderate
Sensitivity indicated by the Sensitivity map (Sens) Decision Support Tool described below; however a
site vulnerable to flooding (by reason of low topography) may have a low sensitivity in other respects
(e.g., to erosion).
3
High Level Assessment - Geoconservation Priority
The first step in the geomorphic values assessment is to obtain a preliminary indication of the likely
priority of the site from a geoconservation values perspective. The Geoconservation Priorities
indicator provides a high level indication of this (Geovalues attribute of tascoastgeo_v4gda map; see
Sections 4.8 & A1.3.4). Figure 12 provides an example of the Geoconservation Priority indicator
(Geovalues) viewed as a map layer.
A geoconservation values priority level 4 indicates that the site is both heavily disturbed from a natural
values perspective (e.g., artificial or built-over shore), and also of low sensitivity such that further
disturbance is unlikely to significantly increase existing levels of degradation of natural geomorphic
values locally. Such sites are unlikely to warrant further assessment from a geoconservation values
perspective.
However, sites having Geoconservation Priorities of 1, 2 or 3 may all retain some level of natural
geomorphic values and contribute to the overall level of coastal geomorphic values locally or
regionally. The type and significance of these values may vary, and will not always rule out artificial
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disturbance or development, however the likely significance of the geomorphic issues relative to other
considerations is likely to be greater for areas having Geoconservation Priority 1, and less for areas
having Geoconservation Priority 3. The Geoconservation Priority level is thus an indicator of the
weight likely to need to be placed on further assessment of the geomorphic values issues – an area of
geoconservation priority 3 may warrant only a preliminary assessment, whilst an area of
Geoconservation Priority 1 is likely to have major implications for any decision that is made and
should be considered carefully.
4
Mid-Level Assessment - General Types of Issues Likely
The Geoconservation Priority indicator (Geovalues) is based on the indicative geomorphic Condition
and Sensitivity of a site. However, sites may have the same level of indicative Geoconservation
Priority for quite different reasons, and hence the next stage of assessment is to identify the broad
types of geomorphic values issues pertaining to a site, by considering the particular Condition and
Sensitivity attributes of the site.
The Condition and Sensitivity attributes can be viewed as map layers using the Cond and Sens
attributes of the tascoastgeo_v4gda map (see Sections 4.6 & A1.3.4). Figure 12 provides an example
of the Condition and Sensitivity attributes viewed as a map layer. When the particular mix of
Condition and Sensitivity values pertaining to a coastal site have been determined, Table 3 can be used
as a matrix designed to provide an appreciation of the general nature of the geomorphic issues that
pertain to the site and which inform its Geoconservation Priority ranking.
In general, sites having high sensitivities will have high priority for careful planning consideration even when somewhat degraded – because of the high propensity for artificial disturbance to result in
landform and geomorphic process degradation. Even where a high sensitivity site is already highly
disturbed, poorly planned disturbances can further exacerbate degradation of natural processes for the
local or regional coastal area.
Sites with more natural condition (better Condition ranking) will also warrant more consideration of
their natural geomorphic values in virtue of the greater contribution they make to maintaining natural
coastal values. This is most important in the case of highly sensitive sites that remain in good natural
condition, but low sensitivity sites in good natural condition (e.g., undisturbed robust rocky shores)
also have high conservation value since – even though many disturbances will not greatly degrade
their geomorphic values per se, their natural condition supports a range of other coastal conservation
values including habitat and biodiversity.

5
Detailed Assessment - Specifics of the Issues
Having established the Geoconservation Priority of a site, and formed a general picture of the
management issues likely to arise from the Condition and Sensitivity attributes of the sites
geomorphology, the detailed geomorphic information provided in the geomorphic map layers
tascoastgeo_v4gda (line map) and tascoastsed_v4gda (polygon mapping of soft sediment landforms),
and in the Geoheritage map layers (geoconareas_gda and geoconpts_gda, or current online TGD
version) should be reviewed. These maps provide details of the actual landform types present at the
site, and any special geoheritage values that may have been previously recognised.
In particular, the following information from the detailed mapping layers may be particularly useful in
appreciating the nature of any issues arising:
•
•
•

broad types of landforms present - soft sandy or muddy? Hard bedrock? Intermediate clayeygravelly or colluvial types? (Upperint, Lowerint & Backshore attributes of tascoastgeo_v4gda
line map, Bedform and Landform attributes of tascoastsed_v4gda polygon map).
Bedrock types (Bedrock attribute of tascoastgeo_v4gda line map)
Coastal topography - steep slopes? Moderate slopes? Low-lying plains? (Profile attribute of
tascoastgeo_v4gda line map)
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•
•
•

Degree of exposure to wave energy (Exposure attribute of tascoastgeo_v4gda line map).
If soft (sandy or muddy) sediments present, the extent of these and any history of past dune
mobility recorded by the dune mobility attributes (currmob and histmob attributes of
tascoastsed_v4gda polygon map; see Sections 4.3 & A1.3.2).
Any recognised Geoheritage sites present, noting especially the nature and sensitivity of any
such sites (geoconareas_gda and geoconpts_gda maps, or current online TGD version)

The purpose of reviewing the detailed geomorphic mapping is to confirm more specifically the nature
and extent of the issues flagged as potentially arising in consideration of the Condition and Sensitivity
of the site (above). The specific types of landforms occurring at the site should be considered in terms
of the coastal landform management issues identified in Section (3.0) of this report to determine
whether the potential issues arising are pertinent for the decision requiring to be made in each
particular case.
This review of the base geomorphic data is intended to clarify the specific nature of the broad issue
types that were identified in the Mid-Level Assessment (above) by consideration of the Condition and
Sensitivity ratings. To some extent, this stage of the Decision Making Process will inevitably require
some appreciation of the geomorphic response of various coastal landform types to a range of potential
disturbances, in order to assess the implications of the Condition and Sensitivity of the particular
landform types present to the types of land uses that are under consideration. The discussions in
Section (3.0) of this report are intended to provide a basic overview of the implications, however there
will inevitably be cases where these implications are not obvious to the user of these Decision Support
Tools. Where this is the case, users should seek preliminary advice from appropriate specialists.

6
Implications and Actions
In summary, the high level Geoconservation Priority attribute indicates the overall likelihood that a
coastal site is important in the maintenance of coastal geomorphic values, and the Condition and
Sensitivity attributes indicate the general types of issues that need to be considered in planning for the
site or area to maximise the conservation of geomorphic values at the site and in the surrounding local
or regional zone. The specific geomorphic attributes – and any geoheritage sites listed for the coastal
segment - will confirm and provide details of the geomorphic management issues arising – or if they
do not, will indicate the need for at least a preliminary specialist overview of the site to clarify whether
any issues are present. A tandem indicative coastal hazards vulnerability assessment will indicate
additional geomorphic constraints that should be considered if the planning issue under consideration
involves infrastructure or other artificial assets.
With all this information in hand, it is intended that planners and managers will by this stage have a
reasonably clear picture of the sorts of geomorphic issues arising that may influence the decision
required where it is a planning objective to maximise the conservation of coastal geomorphic values
locally and regionally. If the picture remains unclear at this stage, planners should seek preliminary
specialist advice.
However, where (as is intended) the nature of the geomorphic planning issues arising is clear, it will
be possible to make some decisions at this stage. If the planning decision to be made will clearly not
affect the geomorphic values present at the site, it may be possible to proceed with the decisionmaking process without further consideration of geomorphic issues. On the other hand, if the site has
a high Geoconservation Priority rating, and the decision to be made may affect the geomorphic values
present, it is likely that this will be a trigger for either rejecting a proposal which may have detrimental
effects on coastal geomorphic values, or alternatively seeking specialist advice on the likely specific
impacts on geomorphic values, and any means of ameliorating those impacts that may be available.
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Table 3: Condition – Sensitivity matrix, providing a succinct summary of geoconservation
management priorities that typically arise for each combination of Sensitivity and Condition, when
viewed from the perspective of managing to maximise the conservation of coastal geomorphic
(geoconservation) values.

Condition

Sensitivity

(& typical landform types and natural geomorphic processes)

1
High Sensitivity
Dominantly soft
coasts – beaches,
dunes, saltmarsh,
muddy estuarine
shores, backed by
soft sediment
plains.
- Dune mobility
- Shoreline erosion
& deposition

2
Mixed
Sensitivity
Shores with hard
and soft elements
– e.g., beaches
backed by hard
bedrock, rocky
shores backed by
dunes.

3
Moderate
Sensitivity
Shores dominated
by semiconsolidated
materials – e.g.,
clayey-gravelly
shores, colluvium,
landslide deposits
- Slumping,
landslides
- Progressive
shoreline erosion

4
Low Sensitivity
Dominantly hardrock shores –
sloping or cliffed
hard-rock shores
backed by bedrock
± soil.
- Mostly stable
- Some cliff rockfall (hazards).
- Backshore soils
may be vulnerable

1
Highly Natural

2
Largely Natural

3
Partly Natural

4
Highly Modified

Negligible
disturbance of
landforms and
geomorphic
processes.
Highest priority
for protecting
natural landforms &
sediment dynamics
Avoid artificial
modification,
mobilisation or
stabilisation of soft
sediments.

Dominantly natural
landforms and
geomorphic
processes – minor
disturbances only.
Avoid disturbance
of natural
landforms &
sediment dynamics
Avoid or minimise
artificial
modification,
mobilisation or
stabilisation of soft
sediments.

High priority for
protecting natural
landforms and
processes
As above for soft
landform elements,
as below for hard
landform elements.

Avoid disturbance
of natural landform
processes
dynamics
As above for soft
landform elements,
as below for hard
landform elements.

Significantly
disturbed but
retaining some
natural geomorphic
elements.
Minimise ongoing
disturbance of
landforms &
geomorphic
processes
Some artificial
modification
acceptable but
prefer avoidance of
naturally mobile
areas to artificial
protection of
assets.
Minimise ongoing
disturbance of
geomorphic
processes
As above for soft
landform elements,
as below for hard
landform elements.

High priority for
protecting natural
landforms and
processes
Avoid physical
disturbance on
these potentially
mobile shores.

Avoid disturbance
of natural landform
processes
dynamics
Avoid or minimise
physical
disturbance on
these potentially
mobile shores.

Minimise ongoing
disturbance of
geomorphic
processes
Some artificial
modification
acceptable but
prefer avoidance of
natural hazard
areas to artificial
protection of
assets.

Landforms and
geomorphic
processes
dominantly
degraded.
Some artificial
modifications may
be acceptable, but
avoid increased
modification of
geomorphic
processes in
broader region.
Protect assets from
geomorphic
hazards consistent
with avoiding
broader impacts.
Artificial
modifications may
be acceptable, but
avoid increased
modification of
geomorphic
processes.
As above for soft
landform elements,
as below for hard
landform elements.
Artificial
modifications may
be acceptable, but
avoid increased
modification of
geomorphic
processes.
Geomorphic
hazards may still
threaten artificial
assets, avoid
triggering hazards.

High priority for
protecting natural
landforms and
processes
Shores largely
robust but avoid
soil erosion or
clearance in
backshore areas.

Avoid disturbance
of natural
landforms and
processes
Shores largely
robust but avoid or
minimise soil
erosion or
clearance in
backshore areas,
any disturbance
should avoid
hazards (e.g., cliffs)

Minimise ongoing
disturbance of
geomorphic
processes
Some artificial
modification
acceptable, but
avoid natural
hazards (e.g., cliff
edges) and
minimise soil
erosion.
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5.4
EXAMPLE OF DECISION SUPPORT TOOL USE
The following case study involves a planning issue which in this instance is imaginary, but is similar
to many planning issues that arise in Tasmanian coastal areas. The coastal location considered is
however real, and the maps accompanying this case study are drawn from the mapping and Decision
Support Tools described in this report.
Case Study
The case study location is a stretch of typical Tasmanian coast adjacent a regional town, comprising
beaches backed by small dunes and low-lying sediment plains, interspersed between headlands of
sloping to cliffed rocky shores backed by moderately rising bedrock substrates with soil mantles.
The case study area comprises several differing coastal landform types represented by different
segments in the coastal line map (see Figure 13). In this instance, it is necessary to compare the
geomorphic characteristics of several coastal segments to determine which is any of them are suitable
– from a geomorphic perspective – for a particular land use.
Key outcomes of this case study are summarised in Table 4, and each step leading to these outcomes
is described below:
1
Decision Required
Increasing pressure for urban development requires rezoning to create a new area for residential
development on the outskirts of the neighbouring town. Three adjoining coastal segments (shown as
A, B & C on Figure 12 and Figure 13) are under consideration for rezoning as a residential area.
Which is the three areas is most optimal for residential development in the context of minimising
disturbance and degradation of coastal geomorphic (geoconservation) values in the local coastal
region?
2
Hazards Assessment Required?
Because the required decision relates to infrastructure development, an assessment of indicative
vulnerability to coastal hazards (erosion, flooding) is essential. The indicative coastal vulnerability
mapping (Sharples 2006, available on http://www.thelist.tas.gov) indicates that coastal segment A is
backed by sufficiently low-lying ground that it may be subject to storm surge flooding, although it has
a hard rock shoreline which is not particularly prone to erosion. Segment A is a soft shoreline backed
by low plains, and is thus potentially prone to both coastal erosion and flooding. However, Segment C
is a moderately rising hard-rock shore with little indicative vulnerability to either erosion or flooding.
See Figure 12.
This indicative vulnerability assessment indicates that, if either segment A or B were favoured for
residential development on other grounds, then a more detailed assessment of their vulnerability to
flooding and/or erosion would be necessary. However, if Segment C is favoured for residential
development, then the existing Indicative vulnerability mapping indicates that a hazard of flooding or
shoreline erosion is unlikely and a detailed hazard assessment is probably un-necessary.
3
High Level Assessment - Geoconservation Priority
As the initial step is assessing geoconservation value issues for the proposed rezoning, the
Geoconservation Priority levels for the three coastal segments are determined by reviewing the
Geovalues attribute of the tascoastgeo_v4gda map (see Figure 12). This indicates that geomorphic
values (geoconservation issues) are likely to be most problematic for the residential zoning proposal in
coastal segment B (Geoconservation Priority 1), somewhat problematic for segment A
(Geoconservation Priority 2), and least problematic for segment C (Geoconservation Priority 3).
This high level assessment suggests that, from a geomorphic values perspective, segment C is likely
to prove most suitable for the proposed rezoning. If segment A or B are preferred for residential
zoning on other grounds, then the high-level indication is that this will result in a greater impact on
local or regional geomorphic values.
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Figure 12: High and Mid-Level Indicative mapping layers for the Case Study area. Top: Geoconservation
Priority, Geomorphic Condition and Geomorphic Sensitivity maps (derived respectively from the Geovalues,
Cond and Sens attributes in the tascoastgeo_v4gda map); Bottom: Indicative coastal hazard vulnerability
mapping (from Sharples 2006), indicating soft sandy shores at risk of erosion and recession, cliffed shores at risk
of rock-falls, and sloping bedrock shores with minimal hazards vulnerability.
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4
Mid-Level Assessment - General Types of Issues Likely
The next step is to review the Condition and Sensitivity ratings for the three coastal segments. These
are determined by reviewing the Cond and Sens attributes of the tascoastgeo_v4gda map (see Figure
12). This indicates that Segments B and C are both significantly modified by human activities
(roading, land clearance, some buildings), while Segment A is only slightly modified and remains in
mostly natural condition (see Table 4). In terms of sensitivity, Segment B is highly sensitive (sandy
beach with foredune and backing soft sediment plain), but that Segments A and C have low sensitivity
(hard rocky shores backed by bedrock and soil). See Table 4.
By using Table 3 to identify the general sorts of geomorphic management issues likely to arise from
these combinations of Condition and Sensitivity, we find the following:
Segment A: Although this segment is geomorphically fairly robust, its good condition (which
explains its moderate Geoconservation Priority rating) suggests that activities involving
clearance or potential soil disturbance in the backshore should be avoided because its
existing good condition makes it a natural asset from a geomorphic values and broad
conservation perspective.
Segment B: Although this segment is significantly disturbed by land clearance and roading near the
shore (see Figure 12), its high sensitivity (which accounts for its high Geoconservation
Priority) means that it is preferable to avoid activities that may be detrimentally affected
by, or cause an increase in, existing natural landform mobility (e.g., beach & dune
erosion). In the context of this potentially mobile site, disturbances such as roading and
housing are likely to result in increased disturbance of these natural mobility processes.
Segment C: This segment is both in significantly modified condition (in terms of backshore
disturbances) and is robust (low sensitivity). This combination of factors accounts for
its moderate to low Geoconservation Priority. This is the sort of geomorphic
environment in which some additional disturbance (such as housing) will not
significantly degrade local or regional coastal geomorphic values to any greater extent
than they are already disturbed. However, it will be important to avoid any hard-rock
coast hazards such as cliff edges, and do manage disturbances to avoid issues such as
significant backshore soil erosion.
5
Detailed Assessment - Specifics of the Issues
At this point, the detailed geomorphic mapping is consulted to determine whether the actual nature of
the coastal landforms in each segment will indeed result in management issues relating to those
identified by consideration of the higher-level Condition and Sensitivity ratings (above). Reviewing
the geomorphic line and polygon maps (tascoastgeo_v4gda and tascoastsed_v4gda) we find the
following (compare Figure 13):
Segment A:

This turns out to be a hard rock shoreline backed by a low profile bedrock (+ soil)
backshore; this suggests little potential for erosion, mobility, slumping or other issues
identified in Section (3.0) of this report, apart from some flooding potential due to the
low profile. These geomorphic factors are consistent with and confirm the low
sensitivity rating of this site.

Segment B:

This is a sandy beach backed by a foredune which in turn is backed by a low plain of
soft (floodplain) sediments. This is the sort of soft coast which is potentially prone to
significant beach & foredune erosion, and to progressive shoreline recession with sea
level rise (as described in sections 3.3 and 3.4). These geomorphic factors are
consistent with and confirm the high sensitivity rating of this segment.

Segment C:

The geomorphic mapping shows this to be a hard rock shoreline (without significant
cliffs) rising at a moderate slope in the backshore; this suggests little potential for
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Figure 13: Detailed geomorphic map layers for the case study area, showing soft Quaternary sediment
landforms from the Quaternary Sediment polygons map (tascoastsed_v4gda) and the Backshore and Upper
Intertidal attributes from the geomorphic line map (tascoastgeo_v4gda). A range of other attributes from these
maps can also be displayed, including dune mobility (currmob & histmob) from the tascoastsed_v4gda polygon
map and Lower Intertidal, Exposure, Profile and Bedrock Geology attributes from the line map. No
Geoheritage sites are listed on the Tasmanian Geoconservation database for this area, hence the Geoheritage map
layers are not depicted.

erosion, mobility, slumping, flooding or other issues identified in Section (3.0) of this
report. These geomorphic factors are consistent with and confirm the low sensitivity
rating of this site.
Checking the Geoheritage mapping, we find no listed Geoheritage sites in the area of these coastal
segments.

6
Implications and Actions
The geomorphic mapping data confirms that the sensitivity ratings for each segment are appropriate,
and give an indication of the sort of sand mobility issues likely to arise from disturbance of Segment
B.

66

Using the Coastal Geomorphic Management Decision Tools
Table 4: Summary of information obtained for the case study area through the Decision Making Process
described here, and the decisions flowing from that information. The case study coastline segments are named
as per Figure 12 & Figure 13.
Coastal segment
A
B
C

Hazards
(vulnerability)
Geoconservation
Priority
Condition

Potentially vulnerable to
storm surge flooding (hard
shore but low-lying)

Potentially vulnerable to
both erosion (soft shore)
and flooding (low-lying
backshore)

Not significantly prone to
flooding or shoreline
erosion (hard moderately
rising shore)

2
(Moderate)

1
(High)

3
(Moderate to Low)

2
(slightly modified)

3
(significantly modified)

3
(significantly modified)

4
(low sensitivity / robust)
Although this segment is
geomorphically fairly
robust, its good condition
suggests that activities
involving clearance or
potential soil disturbance in
the backshore should be
avoided because its
existing good condition
makes it a natural asset
from a geomorphic values
or geoconservation
perspective.

1
(high sensitivity)
Although this segment is
significantly disturbed, its
high sensitivity means that it
is preferable to avoid
activities that may be
detrimentally affected by, or
cause an increase in,
existing natural landform
mobility (e.g., beach & dune
erosion). Disturbances such
as roading and housing are
likely to result in increased
disturbance of these natural
mobility processes.

Geomorphic
descriptive
mapping

Hard-rock shore backed by
relatively low-lying bedrock
+ soil surface.

Implications for
Decision making

The geomorphic mapping
confirms the low sensitivity
of the segment. However,
the relatively good
condition of the segment,
together with its potential
vulnerability to coastal
flooding, makes this
location better suited to low
impact land uses which
allow its existing relatively
high value for
geoconservation (which
accounts for its moderate
Geoconservation Priority)
to be maintained.

Sandy beach backed by a
low dune, which in turn is
backed by a low-lying soft
sediment plain (floodplain
sediments).
In spite of its alreadymodified condition, the high
sensitivity of this segment,
together with its vulnerability
to flooding and shoreline
erosion, means that this
coastal segment is less
suited to high value
infrastructure such as
housing, which may lead to
ongoing geomorphic
process degradation. In the
light of its high
Geoconservation Priority
(due to its sensitivity) it is
better suited to lower impact
uses (e.g., recreation) which
result in less ongoing
landform degradation and
thus contribute more to
maintaining rather than
further degrading the
coastal landform
conservation values of the
region.

4
(low sensitivity / robust)
This segment is both in
significantly modified
(backshore) condition and
yet is a geomorphically
robust shore (low
sensitivity). This is the sort
of geomorphic
environment in which
some additional
disturbance may not
significantly degrade
geomorphic values to any
greater extent than they
are already disturbed,
provided hazards such as
soil erosion are avoided.
Hard-rock shore (not
cliffed) backed by
moderately rising bedrock
+ soil slopes.

Sensitivity
Likely Issues
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The existing disturbance
and low sensitivity of this
segment (which account
for its moderate to low
Geoconservation Priority),
together with its low
vulnerability to flooding or
shoreline erosion, make
this coastal segment the
most suitable for coastal
housing development
resulting in the least loss
of existing geomorphic
values.
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At this point, all the information gathered from the Decision Support Tools points towards Segment C
as the favoured site for residential rezoning (see Table 4): it is already significantly modified, yet as a
shoreline geomorphic type is essentially robust such that disturbances like new housing are unlikely to
cause significant further reduction of geomorphic coastal values in the area. This conclusion is
consistent with the moderate to low Geoconservation Priority initially indicated for the segment. The
segment is also probably not vulnerable to coastal flooding and erosion hazards, and has no listed
Geoheritage sites. In terms of geomorphic values, Segment C is likely to be suitable for residential
zoning, and if this option is adopted, probably warrants only preliminary site inspections from a
geomorphic specialist. Note that this assessment refers only to geomorphic values, and other
conservation values (e.g., biodiversity) may potentially over-ride this assessment.
In contrast, Segment B is less appropriate for residential zoning because of its high sensitivity
(accounting for its high Geomorphic Priority) which means that – despite its existing disturbance –
further disturbance of this erodible and potentially mobile geomorphic environment is better avoided
(the alternative, if residential development is permitted, will to be expect to have to deal with ongoing
geomorphic problems in future, such as foredune erosion and shoreline erosion threatening houses).
Finally, although Segment A is similarly geomorphically robust to Segment C, it is more vulnerable to
flooding than Segment C, and also in less disturbed, more natural condition (which accounts for its
moderate Geoconservation Priority). Thus, geomorphic values (geoconservation) are better catered
for, and potential flooding hazards to housing avoided, if this segment is zoned for low impact uses
that respect its contribution to local coastal geomorphic (and other) conservation values.
In essence, in this case the high level Geoconservation Priority indicator has proven a useful guide to
the best planning decision outcome for this section of coast from the perspective of maintaining
coastal geomorphic values.
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SUMMARY
This report provides interpretation of the data layers produced as an output of the
project. For each of the data sets (layers) produced the method is explained, and the
categorisation of data is illustrated in tables. Examples of maps for each of the data
sets are also presented.
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1. INTRODUCTION
1.1 AIM
The aim of this project is the provision of accurate spatial information about coastal
vegetation and fauna habitats to planning authorities such as the Southern NRM
Committee, Councils and State Government agencies.
This project has three specific tasks as outlined in the project specification:
Stage 1. Coastal values (vegetation and fauna habitat) data collection and
condition analysis.
Stage 2. Application of decision support tools to coastal values data.
Stage 3. Dissemination of data and training.
This report provides interpretation of, and methodology behind, the GIS mapping
layers created by this project relating to Stages 1 and 2. The report itself is part of
Stage 3.

1.2 STUDY AREA
The study area for this project is the coastal strip (between mean high water mark
and 100 metres inland) of the Southern Natural Resource Management (NRM)
Region (Figure 1). The length of coastline for the project is 1184 km.
The coastlines of Huon Valley, Kingborough, Hobart City, Glenorchy City, Derwent
Valley, Brighton and Glamorgan Spring Bay Councils are included in the study area.
Clarence, Sorell and Tasman Councils are not included in the study area for this
project as they have existing data from the Integrated South East Coastal
Management Strategy. Other areas excluded from the study area are all National
Parks in the Southern NRM Region as well as Quarantine Station State Reserve and
Southport Lagoon Conservation Area.

1.3 GIS MAPPING
The outputs of this project are Geographic Information System (GIS) data sets and
mapping layers using MapInfo. The data sets and mapping layers produced are:
1.
Vegetation community based on TASVEG19 mapping units.
2.

Environmental weeds present.

3.

Condition of the native vegetation.

4.

Fauna habitat for threatened and other significant native fauna.

5.

Significance of vegetation.

6.

Significance of fauna habitat.

7.

Viability of coastal values.

19

TASVEG is the state-wide vegetation mapping project undertaken by Tasmanian Department of
Primary Industries and Water
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Figure 1 – Study Area
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STAGE 1 – COASTAL VALUES DATA COLLECTION
AND CONDITION ANALYSIS

2.

METHOD
The methodology for Stage 1 is described below.

2.1 VEGETATION COMMUNITY MAPPING
The mapping was carried out using MapInfo Geographic Information System (GIS).
Using the coastline layer as supplied by NRM South, a 100 metre buffer was applied
to determine project study area.
Vegetation communities were mapped within the 100 metre coastal strip by creating
polygons and allocating vegetation community codes (TASVEG mapping units),
viewed at a scale of 1:5000. This was carried out by overlaying the TASVEG, roads,
geology and coastline layers over ortho-rectified aerial photographs in MapInfo.
Vegetation communities were identified to a 1ha resolution, or to 0.25ha where a
threatened vegetation community was suspected.
Existing mapping was utilised where available. The following reports of recent
vegetation community mapping were referred to:
¾ North Barker (2006). Murphy’s Flats Flora and Fauna Habitat Assessment.
for Tasmanian Conservation Trust. North Barker Ecosystem Services.
¾ North Barker (2006). Draft Cornelian Bay Bushcare Vegetation Management
Plan. for Hobart City Council. North Barker Ecosystem Services.
¾ North Barker (2002). Hepburn Point Habitat Management Plan. North
Barker Ecosystem Services.
¾ Sherriff, L and Magnus, Z. (2005). Murrayfield Native Vegetation
Management Plan 2005-2014. Department of Primary Industries, Water and
Environment, Hobart.
¾ Strain, C. (2004). Vegetation Community and Weed Mapping, Simpsons
Point, Bruny Island. Cassandra Strain.
The ortho-rectified aerial photographs utilised for the project were a combination of
Urban ortho-photographs at a scale of 1:24 000 dated from 3/01/2001 and
11/03/2004 and Project ortho-photographs at a scale of 1:42 000 dated from
16/03/2000 and 24/01/2005. For the location and date of each of the maps utilised
see Appendix 1 and 2.
Based on all of the above, field maps and tables were prepared for each orthophotograph.

2.2 ENVIRONMENTAL WEED MAPPING
The vegetation mapping used in this project is based on polygons and those polygons
are described in section 3. Each polygon indicates the extent of the single vegetation
community within it. The apparent condition of a whole polygon could be attributed
to, for example, the presence or absence of weeds within it. If this approach was
followed, the apparent condition and viability of a whole polygon may be influenced
by the condition and viability of a small portion of it. To overcome this issue a
smaller scale assessment (1 ha) allows areas within a single polygon to be identified
and assessed independently.
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A 1.0 ha (100m x 100m) grid has been placed along the coastal strip which was
utilised for the weed mapping. For each 1.0 ha cell, the environmental and declared
weeds present were recorded. 1.0 ha cells with weeds present are coloured yellow
(Figure 3). If no weeds were present or the cell was not ground truthed the cells are
white.

2.3 VEGETATION CONDITION ASSESSMENT
The 1.0 ha (100m x 100m) grid placed along the coastal strip was also utilised for the
vegetation condition assessment mapping.
The method utilised20 was developed to be repeatable, applicable by inexperienced
persons and has been tested and refined during its development to ensure the
repeatability and ease of application. The conditions classes are described in Table 1
below.
Table 1. Condition classes
Condition Class

Description

1

Vegetation structurally and floristically intact, weed invasion less than
10% cover.

2

Vegetation structurally or floristically altered and or weed invasion
less than > 10 % and < 50% cover.

3

Vegetation structurally or floristically altered and weed invasion less
than > 50 % and < 90% cover.

4

Grossly altered vegetation structure in otherwise weed infested
vegetation (> 90% weeds).

The condition descriptions above are intended to be mutually exclusive. The
condition of the vegetation should be judged with regard to the three criteria
contained in the condition description. The colours codes reflect those in Figure 4.
1. structural alteration
2. floristic alteration
3. cover of weeds (herbaceous and grassy)
4. The presence of any declared weeds results in the demotion from class
1 to 2.
All ground truthed mapping units are assigned to a condition class by tagging the 1.0
ha base cells in each mapping unit.
The colour coding applied in the vegetation condition assessment mapping, as with
other similar rated mapping, illustrates the Condition Class of each 1.0 ha cell, with
red the highest rating and pale yellow the lowest.

2.4 FAUNA HABITAT MAPPING
A desktop survey was carried out for known threatened fauna habitat in the coastal
strip utilising the following resources:
¾ Bryant, S. & Jackson, J. (1999). Tasmania’s Threatened Fauna Handbook:
what, where and how to protect. Threatened Species Unit, Parks & Wildlife
Service, Hobart.
¾ Forest Practices Board (2002) Threatened fauna manual for production
forests in Tasmania. Forest Practices Board, Hobart.

20

North Barker 2003 Roadside vegetation quality maintenance performance indicator. Austroads.
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¾ Forest Practices Authority (2006) Threatened Fauna by 1:25 000 Map Sheet
data. Unpublished data. Forest Practices Authority, Hobart.
¾ Department of Primary Industries and Water (2006) Little Penguin GIS
mapping layer. Unpublished data. Department of Primary Industries and
Water, Hobart.
¾ Birds Tasmania (2006) Birds Tasmania records. Unpublished data. Birds
Tasmania, Hobart.
¾ Expert opinion from fauna specialists from Department of Primary Industries
and Water and Hydro Tasmania.
Using a combination of the fauna habitat data above and vegetation community data,
two fauna habitat GIS layers were created/utilised:
¾ ‘Potential fauna habitat’ layer. Habitat of: threatened fauna, JAMBA and
CAMBA listed species and species with sensitive breeding or foraging habitat,
by TASVEG mapping unit, within 1:25 000 map sheets containing known
localities or suitable habitat. This layer relates fauna habitat to vegetation
communities that are known foraging and/or breeding habitat for a species.
¾ ‘Observed fauna habitat’ layer. Threatened fauna habitat identified during
field surveys where it is not obvious by the vegetation community.

2.5 FIELD SURVEYS
Ground truthing was undertaken of vegetation communities, vegetation condition,
threatened fauna habitat and environmental weeds present.
Digital photographs of representative vegetation types were taken (see Appendix 3).
The coastal strip was divided into 100 x 100 m grid squares and for each square the
following was recorded:
¾ Vegetation condition assessment (1-4) (see ‘Vegetation Condition
Assessment’).
¾ Threatened fauna habitat where not obvious from vegetation community.
¾ Significant infestations of environmental weeds.

2.6 COMPLETION OF MAPPING
Following the ground truthing, vegetation community mapping was completed in
MapInfo:
¾ Using ecological principals to determine TASVEG mapping unit for locations
not ground truthed,
¾ Adjusting boundaries of polygons,
¾ Adjusting TASVEG mapping unit based on ground truthing or ecological
principals.
Data for each 100 x 100m grid square was imported into MapInfo; vegetation
condition, weeds and threatened fauna habitat.
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3.

RESULTS

3.1 VEGETATION COMMUNITIES
3.1.1 TASVEG
Vegetation communities have been attributed to mapping units as part of a statewide
project known as TASVEG being administered through Department of Primary
Industries and Water (DPIW). There are 158 TASVEG mapping units which are
primarily vegetation communities that can be mapped from aerial photography, but
also include non-vegetation mapping units such as Urban areas (FUR) and
Agricultural land (FAG) (Harris and Kitchener, 2005). The TASVEG mapping has
been completed as a first run for the entire state and mapped to a scale of 1:25000.
The forest mapping part of that project borrows heavily from the Regional Forest
Agreement Vegetation Map, which was based mostly on rule sets applied to previous
Forest Inventory mapping. The accuracy of this mapping has been found to be
moderate at best. The existence of statewide mapping allows for regional statewide
area analysis. Supported by modelling of the vegetation cover prior to European
settlement calculations have been made that estimate the extent of loss since that
time. This has allowed for the determination of the status and conservation priorities
at a statewide and bioregional scale. Some communities are considered as
‘threatened’ based on a set of criteria (refer Appendix 4).
The vegetation community mapping carried out for this project was informed by the
TASVEG map; but created a more accurate map of vegetation communities in the
coastal strip. All polygons (areas) of vegetation were attributed TASVEG mapping
units (see Figure 2 example).
The vegetation communities mapped in the study area are listed in Table 2. This
table also includes the conservation status of the vegetation communities, and
significance score used in the significance mapping.
Table 2 – Vegetation Communities in Study Area
TASVEG
Code
AHS
ARS
ASF
ASS
AWU
DAC
DAD
DAM
DAS
DGL
DNI
DOB
DOV
DPU
DTD
DTO
DVC
DVG
DVS
FAG

Community Name
Saline aquatic herbland
Saline sedgeland/rushland
Fresh water aquatic sedgeland and rushland
Succulent saline herbland
Wetland (undifferentiated)
Eucalyptus amygdalina coastal forest and woodland
Eucalyptus amygdalina forest and woodland on dolerite
Eucalyptus amygdalina forest and woodland on mudstone
Eucalyptus amygdalina forest and woodland on sandstone
Eucalyptus globulus dry forest and woodland
Eucalyptus nitida dry forest and woodland
Eucalyptus obliqua dry forest and woodland
Eucalyptus ovata forest and woodland
Eucalyptus pulchella forest and woodland
Eucalyptus tenuiramis forest and woodland on dolerite
Eucalyptus tenuiramis forest and woodland on sediments
Eucalyptus viminalis - Eucalyptus globulus coastal forest and
woodland
Eucalyptus viminalis grassy forest and woodland
Eucalyptus viminalis shrubby/heathy woodland
Agricultural land
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Status
Vulnerable
Not threatened
Vulnerable
Not threatened
Vulnerable
Not threatened
Not threatened
Not threatened
Vulnerable
Vulnerable
Not threatened
Not threatened
Endangered
Not threatened
Not threatened
Vulnerable

Signifi
cance
2
3
2
3
2
3
3
3
2
2
3
3
1
3
3
2

Rare/Vulnerable
Not threatened
Not threatened
Non-native
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TASVEG
Code
FMG
FPE
FPF
FPL
FRG
FUM
FUR
FWU
GCL
GHC
GPL
GSL
GTL
NAD
NAL
NAV
NBA
NCR
NLE
NME
OAQ
ORO
OSM
RLS
SAC
SBR
SCH
SDU
SHL
SHW
SLW
SMP
SMR
SRC
SRI
SSC
WGL
WNL
WOB
WOL
WVI

Community Name
Marram grassland
Permanent easements
Pteridium esculentum fernland
Plantations for silviculture
Regenerating cleared land
Extra-urban miscellaneous
Urban areas
Weed infestation
Lowland grassland complex
Coastal grass and herbfield
Lowland Poa labillardierei grassland
Lowland sedgy grassland
Lowland Themeda grassland
Acacia dealbata forest
Allocasuarina littoralis forest
Allocasuarina verticillata forest
Bursaria - Acacia woodland and scrub
Callitris rhomboidea forest
Leptospermum forest
Melaleuca ericifolia swamp forest
Water, sea
Rock (cryptogamic lithosphere )
Sand, mud
Leptospermum with rainforest scrub
Acacia longifolia coastal scrub
Broadleaf scrub
Coastal heathland
Dry scrub
Lowland sedgy heathland
Wet heathland
Leptospermum scrub
Melaleuca pustulata scrub
Melaleuca squarrosa scrub
Seabird rookery complex
Riparian scrub
Coastal Scrub
Eucalyptus globulus wet forest
Eucalyptus nitida forest over Leptospermum
Eucalyptus obliqua forest with broadleaf shrubs
Eucalyptus obliqua forest over Leptospermum
Eucalyptus viminalis wet forest
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Status
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Not threatened
Not threatened
Endangered
Not threatened
Endangered
Not threatened
Rare
Not threatened
Not threatened
Rare
Not threatened
Rare/Endangered
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Rare
Not threatened
Rare
Vulnerable
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened
Endangered

Signifi
cance
4
4
4
4
4
4
4
4
3
3
1
3
1
3
1
3
3
1
3
1
3
3
3
3
3
3
3
3
3
3
3
1
3
1
2
3
3
3
3
3
1
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3.1.2 CONSERVATION STATUS OF VEGETATION COMMUNITIES
The Department of Primary Industries and Water have released a list of Threatened
Native Vegetation Communities (Version 6.) (see Appendix 5). This provides a list of
the conservation status of threatened vegetation communities.
Table 2 above, lists the conservation status of vegetation communities present in the
study area; rare, endangered, vulnerable and not threatened.
The column
‘Significance’ refers to the conservation priority given to the vegetation communities
for mapping purposes. A status of ‘1’ represents ‘rare’ or ‘endangered’ communities,
‘2’ represents ‘vulnerable’ communities and ‘3’ represents non-threatened
communities (see Figure 6 – Significance of Vegetation Communities).
The extent of reservation for each community is an important criterion for
determining the level of security that it enjoys. Criteria have been developed to
determine what extent of reservation is considered appropriate21. Generally, a
community is considered to be adequately reserved if 15 % or more of its estimated
area prior to European settlement is protected within secure conservation reserves.
This formula provides for calculations of target areas required to achieve a CAR
Reserve system22. For threatened communities target levels for protection are
developed from proportions of current extents rather than pre-European (60 % for
vulnerable and 100% for rare or endangered communities). See Appendix 4 for a
more detailed explanation of the criteria used for assessment of conservation status.
3.1.3 LEGISLATION
Currently land clearance is controlled through the Forest Practices Authority
moratorium on the clearance of threatened forest communities. Furthermore there
are mechanisms in place for listing communities under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999. Only one
Tasmanian community is listed but this does not occur in the study area.
As a consequence of the above some of the highest priority communities are
protected under State and Commonwealth legislation or agreements.
3.1.3.1 Bilateral Agreement
Forests
Under a Bilateral Agreement23 with the Commonwealth of Australia, linked to the
extension of the Natural Heritage Trust, the Tasmanian Government has committed
to a review of the Permanent Forest Estate Policy which is to include changes to the
Forest Practices Act 1985 that will:
‘Prevent the clearance and conversion of all rare, vulnerable and endangered
forest communities on private and public land except… ‘in exceptional
circumstances, where the conversion will not substantially detract from the

21

ANZECC / MCFFA (1997)
- CAR – ‘Comprehensive Adequate and Representative’ Reserve System
The National Forest Policy Statement (Commonwealth of Australia, 1992) - agreed by all States,
Territories and Commonwealth Government, outlines forest management objectives for public and
private forests throughout Australia. The NFPS included a commitment to develop a national reserve
system which: captures the full range of forest communities; maintains the ecological viability and
integrity of populations of species and communities; and reflects the biotic diversity of communities.
23
Commonwealth of Australia / State of Tasmania 2003
22
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conservation of that forest community or conservation values within the
immediate area’24.
Changes to the Forest Practices Act and Regulations introduced in January 2002 25
require a Forest Practices Plan (FPP) where the clearing of forest (defined as
vegetation with the potential to reach 5m in height) is in excess of 1 hectare or 100
tonnes of timber, (refer Appendix 6). Where a site is considered ‘vulnerable land’
then an FPP is needed for any clearance. If this site were known to support a
threatened species it would qualify as vulnerable land.
Pending this review and subsequent changes to the Forest Practices Act 1985, there is
a ‘moratorium’ in place for the granting of a Forest Practices Plan for the clearing of
‘threatened plant communities26. Threatened communities present in the study area are

indicated in Table 2.

Key communities in the study area affected by the moratorium include:
• Black gum E. ovata forest - DOV
•

Blue gum E. globulus forest -DGL

•

Black peppermint E. amygdalina forest –DAS

•

Silver peppermint E. tenuiramis forest - DTO

The Forest Practices Code extends to any vegetation that has the potential to reach
5m. Although most definitions of ‘forest’ include more strict height and density
levels, the term ‘forest’, in this instance, includes any community that shows
regeneration of tree species that would reasonably be expected to have a canopy
density greater than 5% once established. So previously cleared forest and woodland
fall under this category.
Non-forests
Under the Bilateral Agreement27 there are specific commitments to develop a process
under the Resource Management and Planning System that obliges local authorities
to implement measures under their local planning schemes to protect “non-forest
native vegetation communities, particularly rare, vulnerable and endangered nonforest native vegetation communities”28. These threatened non-forest vegetation
types are treated in the same way as forests by the Forest Practices Act. These are
included in Table 2.

24

section 116 and 119 (Commonwealth of Australia / State of Tasmania 2003)
Forest Practices Board 2002
26
Forest Practices Board April 2003
27
Commonwealth of Australia / State of Tasmania 2003
28
Vegetation Management Non Forest Communities – sections 122-134 (Commonwealth of Australia /
State of Tasmania 2003)
25
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3.2. ENVIRONMENTAL WEEDS
The environmental and declared weeds present in the study area were mapped (see
Figure 3 example) and are listed in Table 3 below. A number of these weeds are listed
as declared weeds under the Tasmanian Weed Management Act 1999.
Table 3 – Weeds In Study Area
Code

MG
BC
BD
TL
BS
MI
CR
PG
CO
HT
MT
EB
CI
FO
PC
ER
SH
EU
FN
MB
IV
JW
HO

Species

Status

Common Name
Ammophila arenaria
marram grass
Asparagus asparagoides
bridal creeper
Buddleja davidii
buddleja
Chamaecytisus palmensis
tree lucerne
Chrysanthemoides monilifera subsp. monilifera
boneseed
Coprosma repens
mirror bush
Coprosma robusta
karamu
Cortaderia selloana
pampas grass
Cotoneaster sp.
cotoneaster
Crataegus monogyna
hawthorn
Crocosmia xcrocosmiiflora
montbretia
Cytisus scoparius
english broom
Delairea odorata
cape ivy
Digitalis purpurea
foxglove
Echium plantagineum
Paterson’s curse
Erica baccans
erica
Erica lusitanica
spanish heath
Euryops abrotanifolius
euryops
Foeniculum vulgare
fennel
Genista monspessulana
montpellier broom
Hedera helix
ivy
Hypericum perforatum
St John's wort
Ilex aquifolium
holly
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Declared weed
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Code

ET
LA
AB
Fw
CA
PF
NZ
PI
SP
PS
BR
BB
CW
PU
WI
RA
BL
RG
WJ
CU
GO
PW
WA

Species

Status

Common Name
Leycesteria formosa
elisha's tears
Lupinus arboreus
tree lupin
Lycium ferocissimum
african boxthorn
Not specified
not specified
Paraserianthes lophantha
Cape Leeuwin wattle
Passiflora sp
passion fruit
Phormium tenax
New Zealand flax
Pinus radiata
radiata pine
Pittosporum undulatum
sweet pittosporum
Psoralea pinnata
blue butterfly bush
Rosa rubiginosa
briar rose
Rubus fruticosus aggregate
blackberry
Salix fragilis
crack willow
Salix species
pussy willow
Salix species
willow
Senecio jacobaea
ragwort
Sollya heterophylla
bluebell creeper
Spartina anglica
rice grass
Tradescantia fluminensis
wandering jew
Typha latifolia
cumbungi
Ulex europaeus
gorse
Vinca major
periwinkle
Watsonia meriana
watsonia

Environmental
weed
Environmental
weed
Declared weed
Environmental
weed
Environmental
weed
Environmental
weed
Environmental
weed
Environmental
weed
Environmental
weed
Environmental
weed
Environmental
weed
Declared weed
Declared weed
Declared/Environm
ental weed
Declared weed
Declared weed
Environmental
weed
Declared weed
Environmental
weed
Environmental
weed
Declared weed
Environmental
weed
Environmental
weed

3.3 VEGETATION CONDITION
The vegetation condition for all 1.0 ha cells with greater than 50% native vegetation
was assessed and mapped along the coastal strip as illustrated in the Figure 4
example.
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3.4 FAUNA HABITAT
Within the coastal strip a high variety of habitat types exists; from mudflats, sandy
beaches, rocky beaches, grasslands, scrub, heathlands, saltmarsh and forests;
providing a rich food source and diversity of foraging and nesting habitat.
The coastal strip provides habitat for threatened species, migratory species, species
whose colonies are at risk and those with sensitive breeding habitat.
A hotspot for fauna habitat, particularly avian fauna in the study area, is Moulting
Lagoon, which is a Ramsar Wetland. Moulting Lagoon provides important resting
and breeding ground for many species of resident and migratory waders and
shorebirds, including a number of threatened species. Approximately 80% of the
Tasmanian population of Black swan (Cygnus atratus) breed in the Lagoon (Hemsley
1973).
3.4.1 Threatened Fauna
There are twenty-three (23) threatened fauna species that have either been recorded
in the study area or for which potential habitat exists. These species are listed in
Table 4 – Significant Fauna in Study Area, and includes the conservation status of
each species. An example of the fauna habitat mapping is provided in Figure 5.
3.4.1.1 Threatened Species Legislation
Tasmanian Threatened Species Protection Act 1995
Threatened flora and fauna species in Tasmania are listed in Schedules 3
(endangered) and 4 (vulnerable) of the Threatened Species Protection Act, 1995.
Rare species that are considered to be ‘at risk’ are listed in Schedule 5 of the Act.
These three categories are defined in Section 15 of the Act.
1. “An extant taxon of native flora or fauna may be listed as endangered if it is in
danger of extinction because long-term survival is unlikely while the factors
causing it to be endangered continue operating.
2. A taxon of native flora or fauna may be listed as vulnerable if it is likely to
become an endangered taxon while the factors causing it to be vulnerable
continue operating.

3. A taxon of native flora or fauna may be listed as rare if it has a small population
in Tasmania that is not endangered or vulnerable but is at risk.”
The Act provides mechanisms for protecting these species from threatening processes
through the implementation of ‘recovery plans’, ‘threat abatement plans’, ‘land
management plans’, ‘public authority agreements’, and ‘interim protection orders’.
Section 51 (a) of the TSPA states that: “A person must not knowingly, without a
permit - take, trade in, keep or process any listed flora or fauna”. The Act defines
‘take’ as including: “kill, injure, catch, damage, destroy and collect. A land manager is
therefore required to obtain a permit from the Tasmanian Department of Primary
Industries and Water (DPIW) to carry out management that may adversely affect any
of the species listed in the Act.
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Commonwealth Environment Protection and Biodiversity Conservation
Act 1999
The EPBCA establishes a process for assessing actions that are likely to have impacts
of national environmental significance. Such impacts include World Heritage Areas,
RAMSAR Wetland sites of international importance; migratory species protected
under international agreements, nuclear actions, the Commonwealth marine
environment and nationally threatened species and communities.
Threatened species are defined in several categories:
1. Extinct
• If at a particular time there is no reasonable doubt that the last member of the
species has died.
2. Extinct in the wild
• If it is known only to survive in cultivation, in captivity or as a naturalised
population well outside its past range; or
• If it has not been recorded in its known and/or expected habitat, at appropriate
seasons, anywhere in its past range, despite exhaustive surveys over a time frame
appropriate to its life cycle and form.
3. Critically endangered
• If at a particular time, it is facing an extremely high risk of extinction in the wild
in the immediate future, as determined in accordance with the prescribed
criteria.29
4. Endangered
•

If it is not critically endangered; and it is facing a very high risk of extinction in
the wild in the near future, as determined in accordance with the prescribed
criteria.
5. Vulnerable
• If at a particular time it is not critically endangered or endangered; and it is facing
a high risk of extinction in the wild in the medium-term future, as determined in
accordance with the prescribed criteria.
6. Conservation dependent
• If, at that time, the species is the focus of a specific conservation program, the
cessation of which would result in the species becoming vulnerable, endangered
or critically endangered within a period of 5 years.
An action that is likely to affect species that are listed in any of the above categories
may require ministerial approval unless the Commonwealth Environment Minister
has granted an exemption. The Act establishes a referral process to Environment
Australia to determine whether an action requires a formal approval and thus
would be required to proceed through the assessment and approval process.
A referral must provide sufficient information to allow the Minister to make a
decision. The proponent can guide the Minister in by making a substantiated
determination as to whether or not the proposed activity would constitute a
‘controlled action’ under the definitions of the Act. The Minister is then required
to make a decision within 20 business days of the referral. The Minister may decide
an approval is not necessary if the action is taken in a specified manner in the referral
document. The action may not require approval but may require a permit if
undertaken on Commonwealth land.
If an approval is required then an
environmental assessment must be carried out.
In such instances the
environmental assessment approach will be determined by the Minister and may vary
from preliminary documentation to a full public inquiry depending on the scale and
29

IUCN 2002
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complexity of the impact. Where an environmental impact assessment (EIA) is
required under the EPBC, then EMPCA EIA process/principles to carry out EIAs
(refer – Sections 73/74 EMPCA)] has been authorised under a bilateral agreement
between the Commonwealth and Tasmanian Governments.
3.4.1.2 JAMBA and CAMBA Migratory Birds
Habitat for a number of migratory shorebirds exists within the coastal strip. Some of
these shorebirds migrate to/from the Australian mainland but a number migrate
to/from much further afield including Siberia (Common Greenshank) and the Arctic
(Ruddy Turnstone).
The “Agreement between the Government of Australia and the Government of Japan
for the protection of migratory birds and birds in danger of extinction and their
environment” (JAMBA) lists in the annex, migratory birds protected by the
Agreement.
The “Agreement between the Government of Australia and the Government of The
People’s Republic of China for the protection of migratory birds and their
environment” (CAMBA) lists migratory birds protected by the Agreement.
The two Agreements desire for the contracting governments to take measures to
manage and protect the listed migratory birds and their environments.
JAMBA and CAMBA listed species are also protected under the Environment
Protection and Biodiversity Conservation Act 1999. The listed species recorded in
the study are listed in Table 4.
3.4.2 COLONIES UNDER THREAT AND SENSITIVE BREEDING AND
FORAGING HABITAT
A number of the species listed in Table 4 are considered significant for the following
reasons:
♦

Colonies under threat; colonies of these species are prone to disturbance.

♦

Sensitive breeding and/or foraging habitat; breeding and/or foraging habitat
of these species or group of species are prone to disturbance.

The types of disturbance these species are prone to include human and stock
disturbance and predation by pest animals (cats, dogs and rats).
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Table 4 – Significant Fauna in Study Area
Species
Common Name

EPBC Act

Accipiter novaehollandiae
Grey Goshawk

TSP Act

endangered

Actitis hypoleucos
Common Sandpiper

JAMBA
CAMBA

Antipodia chaostola
Chaostola Skipper

Aquila audax fleayi
Wedge-tailed Eagle

Other
significance

endangered

Endangered

endangered

Habitat

TASVEG
Communities

Signifi
cance

Comment

Wet eucalypt forests with blackwood/myrtle
understorey, blackwood swamp, E.
brookeriana wet forest, Melaleuca and
Leptospermum forest

WOB WOL WGL WNL
NLE

1

Saltmarsh, rocky shoreline and pebble beach

ASS AUS AHS ORO

2

Dry open forest preferably woodland with
Gahnia radula at low altitude

DAS NBA DAC DTO
DPU DOB DGL

1

Nesting
habitat.
Nest sites
should be
treated as
Significance 1
and must be
protected.
Nest sites
could occur in
tall trees on
protected
south-east
slopes.

Large mature trees with a protected aspect
within large tracts (more than 10 ha) of
eucalypt or mixed forest

DGL DOB DTD DTO
WGL WVI WOL WOB
WNL

4

Arenaria interpres
Ruddy Turnstone

JAMBA
CAMBA

Mud, sand and saltmarsh

OSM ASS AUS AHS

2

Calidris acuminata
Sharp-tailed Sandpiper

JAMBA
CAMBA

Sand, dunes, mud, river gravel shore and
saltmarsh

OSM ASS AUS AHS

2

Calidris canutus
Red Knot

JAMBA
CAMBA

Mud and saltmarsh

OSM ASS AUS AHS

2

Calidris ferruginea
Curlew Sandpiper

JAMBA
CAMBA

Sand, mud and saltmarsh

OSM ASS AUS AHS

2
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Species
Common Name

EPBC Act

TSP Act

Other
significance

Habitat

TASVEG
Communities

Signifi
cance

Calidris ruficollis
Red-necked Stint

JAMBA
CAMBA

Sand, dunes, sand bar, mud, river gravel shore
and saltmarsh

OSM ASS AUS AHS

2

Calidris subminuta
Long-toed Stint

JAMBA
CAMBA

Mud and saltmarsh

OSM ASS AUS AHS

2

Charadrius dubius
Little Ringed Plover

CAMBA

Fresh water sedgeland and mud

ASF OSM AHS

2

Chlidonias leucoptera
White-winged Black Tern

JAMBA
CAMBA

Saltmarsh

ASS AUS AHS

2

Structurally complex vegetation (ie in good
condition) especially in riparian zones. Any
intact dry or wet forest, dry and wet heath and
scrub heath

WOB WOL WGL WNL
WVI

2

Fore and back dunes surrounded by low
tussock and other vegetation

SRC

4

Heathland and sedgeland

SCH SHL SHW SMM
ASF ARS

3

Fresh water sedgeland and mud

ASF OSM AHS

2

Dasyurus maculatus
maculatus
Spotted-tail Quoll

Vulnerable

rare
Colonies under
threat
sensitive
breeding habitat

Eudyptula minor
Little Penguin
Fraus latistria
Broad-striped Ghost Moth
Gallinago harwickii
Lathams Snipe

rare
JAMBA
CAMBA
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Species
Common Name

EPBC Act

Haliaeetus leucogaster
White-bellied Sea-Eagle

TSP Act

vulnerable

Heteroscelus brevipes
Grey-tailed Tattler

Lathamus discolor
Swift Parrot

Lathamus discolor
Swift Parrot

JAMBA
CAMBA

Endangered

Endangered

TASVEG
Communities

DAC DNI DGL DOB
DPU DVG DTD DTO
DVC WGL WVI WOL
WOB WNL

4

Sand, dunes, mud, saltmarsh, river gravel
shore

OSM ASS AUS AHS
ORO

2

DGL DOV WGL DPU

endangered

Foraging habitat: within 5 km of the coast
(nearest coast including shores, bays inlets or
peninsulas), grassy forest dominated by
Eucalyptus globulus or grassy or shrubby
forest dominated by E. ovata. Edge of foraging
habitat: between 5 & 10 km from the coast.

endangered

Signifi
cance

Forest with significant old-growth eucalypt
component within 5 km of the coast (nearest
coast including shores, bays, inlets and
peninsulas), rivers, lakes or complex of farm
dams

endangered

JAMBA
CAMBA

Endangered

Habitat

Foraging habitat: within 5 km of the coast
(nearest coast including shores, bays inlets or
peninsulas), grassy forest dominated by
Eucalyptus globulus or grassy or shrubby
forest dominated by E. ovata. Edge of foraging
habitat: between 5 & 10 km from the coast.

Limosa lapponica
Bar-tailed Godwit

Lissotes latidens
Broad-toothed Stag Beetle

Other
significance

Comment
Nest sites
should be
treated as
Significance 2
and must be
protected.
Nest sites
could occur
on protected
south-east
slopes.

1

Nesting and
foraging
habitat.

DOB DTO DTD DNI
DAC DAM DAS DAD
DVC DVS WOB WOL
WNL WVI

1

Nesting
habitat within
1km of
foraging
habitat.

Mud, sand, dunes, coastal grassland and
saltmarsh

OSM ASS AUS AHS
GHC

2

Dry or wet forest with rotting logs and litter on
the ground

DAC DAD DAM DAS
DNI DGL DOB DPU
DOV DVG DTD DTO
DVC DVS WGL WVI
WOL WOB WNL NAD

1
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Species
Common Name

EPBC Act

Lissotes menalcas
Mt. Mangana Stag Beetle
Litoria raniformis
Green and Gold Frog

Vulnerable

Numenius
madagascariensis
Eastern Curlew

TSP Act

Perameles gunnii gunnii
Eastern-barred Bandicoot

2

vulnerable

Permanent and temporary water bodies
(streams, ponds, dams) with vegetation in or
around them

ASF AHF OAQ

2

JAMBA
CAMBA

Mud, sand and saltmarsh

OSM ASS AUS AHS

1

JAMBA
CAMBA

Sand and saltmarsh

OSM ASS AUS AHS

2

Grassy dry forest and woodland containing
Eucalyptus viminalis (white gum) within 5 km of
the coast.

DVG DVC DVS

1

Grassy woodlands, native grasslands mosaics
of pasture and ground cover including shrubby
weeds

DGL DVG DPU NBA
GCL GPL GSL GTL

2

Nesting
habitat.

Sand, mud and saltmarsh

OSM ASS AUS AHS

2

rare

Derwent River between New Norfolk and
Glenorchy

ASF AHF

3

vulnerable

Rivers

Rivers

2

endangered

JAMBA
CAMBA

Vulnerable

Comment

Nesting and
foraging
habitat
extends 300m
beyond the
boundaries of
these
vegetation
types if white
gums are
present.

Pluvialis fulva
Pacific Golden Plover

Prototroctes maraena
Australian Grayling

Signifi
cance

WOB WOL WGL WNL
RLS

Vulnerable

Podiceps cristatus
Great Crested Grebe

TASVEG
Communities

Wet forests with decaying logs on the ground

endangered

Endangered

Habitat

vulnerable

Numenius phaeopus
Whimbrel

Pardalotus quadragintus
Forty-spotted Pardalote

Other
significance
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Species
Common Name
Pseudalmenus chlorinda
myrsilus
Tasmanian Hairstreak
(butterfly)

EPBC Act

TSP Act

Other
significance

Habitat

TASVEG
Communities

Signifi
cance

rare

Dry Eucalyptus viminalis (white gum) forest
with silver wattle (Acacia dealbata) understorey

DOV DVG DVC DVS
DAC DTD DTO

3

Pseudemoia pagenstecheri
Tussock Skink

endangered

Lowland Poa tussock grassy woodland and
open grassland where there is a good cover of
tall to medium tussocks

GPL
DVG woodland

1

Pseudomys
novaehollandiae
New Holland Mouse

endangered

Dry coastal heathland and open heathy forest

SCH DAC SAC SSC

1

Coastal grassland, sand, dunes, headlands
and islands

GHC SRC OSM

2

Dry forest, open grassy woodland, and coastal
heath and scrub (dry only)

NBA DAC DAD DAM
DAS DGL DNI DOB
DOV DPU DTO DTD
DVC DVG DVS SAC
SSC SCH

2

endangered

JAMBA
CAMBA
sensitive
breeding habitat

Sand or shingle beaches, unvegetated sites
near estuaries and nearby lakes, and estuarine
and offshore islands

OSM ASS AUS AHS
SRC

1

rare

sensitive
breeding habitat

Sand or shingle beaches, unvegetated sites
near estuaries and nearby lakes, and estuarine
and offshore islands

OSM ASS AUS AHS
SRC

3

vulnerable

sensitive
breeding habitat

Islands or stacks, sandy beaches to sheltered
coasts including estuaries, bays, spits and
shingle

SRC OSM GHC

2

JAMBA
Colonies under
threat
sensitive
breeding habitat

Puffinus tenuirostris
Short-tailed shearwater

Sarcophilus harrisii
Tasmanian Devil

Sterna albifrons sinensis
Little Tern
Sterna nereis nereis
Fairy Tern
Sterna striata
White-fronted Tern

vulnerable
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Species
Common Name

EPBC Act

TSP Act

Other
significance

Habitat

TASVEG
Communities

Signifi
cance

Tringa glareola
Wood Sandpiper

JAMBA
CAMBA

Saltmarsh

ASS AUS AHS

2

Tringa nebularia
Common Greenshank

JAMBA
CAMBA

Mud, sand, dunes, river gravel shore and
saltmarsh

OSM ASS AUS AHS

2

Lowland dry sclerophyll forest with old growth
components

DAC DNI DAS DGL
DOB DPU DOV DVG
DTD DTO DVC DVS
WOB WOL WGL WNL
WVI

1

Sandy ocean beaches and dunes

SRC OSM GHC

4

Tidal flats in lagoons & estuaries

ASS ARS ASF OSM
mud (not sand) around
lagoons only

4

Tyto novaehollandiae
castanops
Masked Owl

endangered

Beach-nesting Shorebirds

sensitive
breeding habitat

Waders & Waterbirds

sensitive
foraging habitat
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STAGE 2 – APPLICATION OF DECISION SUPPORT
TOOLS TO COASTAL VALUES DATA

4.

METHOD
4.1 SIGNIFICANCE MAPPING
The purpose of this section is to identify and map significant vegetation and fauna
habitat within the coastal strip. The significance of vegetation communities and
fauna was rated based on conservation status.
4.1.1 SIGNIFICANCE OF VEGETATION COMMUNITIES
To assess the significance of vegetation communities in the coastal strip the
‘Vegetation communities by conservation status’ (see Table 2) GIS layer is utilised. In
this layer conservation status was applied to each vegetation community polygon.
For vegetation communities ‘1’ (red) represents the highest significance and ‘4’ (pale
yellow) the lowest. To enable significance mapping; ‘1’ represents ‘rare’ or
‘endangered’ communities, ‘2’ represents ‘vulnerable’ communities, ‘3’ represents
non-threatened native communities and ‘4’ represents non-native communities.
Table 5 – Significance of Vegetation Communities
Significance

Conservation Status

1

Rare, Endangered

2

Vulnerable

3

Non-threatened native

4

Non-native

(Colour codes reflect those in Figure 6)
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4.1.2 SIGNIFICANCE OF FAUNA HABITAT
To assess the significance of fauna habitat within the coastal strip the created fauna
habitat GIS layers are overlain:
¾ ‘Potential fauna habitat’ layer,
¾ ‘Observed fauna habitat’ layer.
For fauna, ‘1’ (red) represents the highest significance and ‘4’ (pale yellow) the lowest.
A low rating for fauna habitat still represents a significant coastal value. Where
multiple species occur, the highest level of significance was mapped. However, the
GIS layer has ‘drop down’ lists indicating all habitats present. Figure 5 provides an
example of the Fauna Significance layer.
Table 6 – Significance of Fauna Habitat
Significance

EPBC Act

TSP Act

1

CR, EN

e

2

VU

v

3

JAMBA/CAMBA

Sensitive Habitat

JAMBA or CAMBA
or JAMBA/CAMBA

r

4

Sensitive breeding habitat or
Sensitive foraging habitat
Including species not listed on
either Act or the non breeding
habitat of listed species.

(Colour codes reflect those in Figure 5)
The significance of mapped fauna habitat was based on its conservation status and or
its use as either foraging or nesting habitat. The following rules were applied to
distinguish between the two habitats in terms of significance and/or spatial mapping.
1. Swift Parrot – Foraging habitat (Table 4) is buffered by 1 km. Nest sites may
be found in suitable habitat within this buffer.
2. Forty-spotted Pardalote – Nesting and foraging habitat extends 300 m
beyond the boundaries of core foraging habitat if white gums are present.
3. Wedge-tailed Eagle - Forest types potentially offering nest sites were mapped
as significance level 4 but it is noted that nest sites may occur in suitable
habitat and they are significance level 1.
4. White-bellied Sea Eagle - Forest types potentially offering nest sites were
mapped as significance level 4 but it is noted that nest sites may occur in
suitable habitat and they are significance level 2.
The four significance categories in Table 6 are mapped in colour codes with data
tables attached which describe the potential values at any location.
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4.2 VIABILITY MAPPING
The aim of this assessment is to develop a classification system reflecting risk to the
long-term viability of areas of native vegetation in the study area.
Data
1. Condition of native vegetation.
2. Adjacent land cleared of native vegetation.
3. Mapped declared and environmental weed polygons.
4. GIS layers: roads, tracks, easements (GIS data provided by DPIW under
licence).

Method
The definitions of viability are detailed in Table 7.
Table 7. The definitions of four viability classes
Viability
Class

Definition

Explanation / management

1

Viable and self sustaining

Viable
as
a
vegetation unit.

self-sustaining

2

Viable but at risk

Viable as a self sustaining vegetation
unit but at some risk of degradation.
This is likely to be due to the presence
of, for example, a road, a house or
some cleared land in the cell. Weed
monitoring is recommended.

3

Management required and
or high risk

A vegetation unit that requires
significant management due to the
presence of weeds and/or has
additional exposure to risk of
degradation through the presence of
roads, houses or cleared land.

4

Not viable, but may be
managed as a buffer area

Considerably degradation or at very
high risk of degradation. These
vegetation units may perform a
function as a buffer to adjacent
vegetation if they are managed
appropriately. If they are not
managed they represent a risk to
adjacent vegetation

(Colour codes reflect those in Figure 7)
For the following assessment the 1.0 ha (100m x 100m) grid has again been utilised
along the coastal strip. Using the 1.0ha cell as the assessment unit each of the cells
has been given a score based on the 4 attributes listed above. Where a 1.0 ha cell
contained less than 50% native vegetation the viability was not assessed.
The maximum continuous viable area will be identified by the accumulation of viable
assessment units. The vegetation community boundaries and conservation
significance of each vegetation type is ignored. Similarly this assessment does not
take account of any other conservation values such as threatened species.
Other than the condition score the attributes have been arbitrarily weighted as 2 for
environmental weeds and 1 for roads and cleared land to indicate the relative threat

104

North Barker and Associates
Ecosystem Services

Coastal Vegetation and Fauna Habitat Data for
NRM South

to viability. All possible combinations of the attributes were tabulated and a rule set
applied to dictate the viability class (Table 7).
Viability class (1-4) was attributed to all possible combinations based on the rules:
1. Viability 1 if condition class 1 or 2 and no weeds, roads or cleared land present.
2. Viability 2 if condition class 1 or 2 and any roads or cleared land present.
3. Viability 3 if condition class 2 and weeds present or condition class 3 and any
roads or cleared land present.
4. Viability 4 if condition class 3 and weeds present or condition class 4.
The colour coding in Table 7 was applied to the viability mapping to illustrate the
viability class for each 1.0 ha cell.
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5.

RESULTS
5.1 SIGNIFICANCE
Two significance layers were produced:
¾ Significance of vegetation communities (see Figure 6 example),
¾ Significance of fauna habitat (see Figure 5 example).
The significance maps illustrate the distribution of significant vegetation
communities and fauna habitat along the coastal strip.
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5.2 VIABILITY
Within the study area 37% of 1.0 ha cells along the coastal strip are assessed as Viability
Class 1, 25% Viability Class 2, 24% Viability Class 3 and 14% Viability Class 4. A
summary of the viability mapping results is provided in Table 8 below.
An example of the data set out in Table 8 is mapped in Figure 7. This map illustrates
the distribution of viable cells as either scattered among less viable cells or else
aggregated into a larger area. The larger areas are of greater importance for
protection from fragmentation and are more easily managed.
The possible combinations of scores for each 1.0 ha cell is measured by the condition of
the vegetation, presence of environmental weeds, roads, easements, tracks and cleared
land and the numbers of times they occur in the study area. The viability class reflects
the rule set detailed in 4.2 Viability Mapping, with Viability Class 1 rated the highest and
Viability Class 4 the lowest.
Table 8. Summary of viability mapping results

Viability
Class
1
1
2
2
2
2
2
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4

Condition
1
2
1
1
2
2
2
1
2
2
2
2
3
3
3
3
3
3
3
3
4
4
4
4
4
4

Weeds

Roads
0
0
0
0
0
0
0
0
2
2
2
2
0
0
0
0
2
2
2
2
0
0
0
2
2
2

0
0
0
1
0
1
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
0
1
1

Cleared
0
0
1
0
1
0
1
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
1
1
0
1

Number
of
Records
(hectares)
1997
1303
66
265
878
349
638
19
395
234
289
632
33
288
16
265
93
165
90
682
2
23
27
16
1
106

Staggered colours in Table 8 above, indicate changes from the condition class.

107

North Barker and Associates
Ecosystem Services

Coastal Vegetation and Fauna Habitat Data for
NRM South

REFERENCES
Agreement Between the Government of Australia and the Government of Japan for
the Protection of Migratory Birds and Birds in Danger of Extinction and Their
Environment. Australian Nature Conservation Agency, Canberra.
Agreement Between the Government of Australia and the Government of the People’s
Republic of China for the Protection of Migratory Birds and Their Environment.
Australian Nature Conservation Agency, Canberra.
ANZECC / MCFFA (1997). Nationally Agreed Criteria for the Establishment of a
Comprehensive, Adequate and Representative Reserve System for Forests in
Australia. A Report by the joint Australia and New Zealand Environment and
Conservation Council (ANZECC) and the Ministerial Council on Forests,
Fisheries and Aquaculture (MCFFA). Commonwealth of Australia, Canberra.
Birds Tasmania (2006) Birds Tasmania records. Unpublished data. Birds Tasmania,
Hobart.
Blood, K. (2001). Environmental Weeds – A Field Guide for SE Australia. CRC Weed
Management Systems, CH Jerram & Associates, Mt Waverley, Victoria.
Brothers, N., Pemberton, D., Pryor, H. and Halley, V. (2001). Tasmania’s Offshore
Islands: seabirds and other natural features. Tasmanian Museum and Art
Gallery, Hobart.
Bryant, Dr S. (2002). Conservation assessment of beach nesting and migratory
shorebirds in Tasmania. Nature Conservation Branch, Department of Primary
Industries, Water and Environment, Hobart.
Bryant, S. & Jackson, J. (1999). Tasmania’s Threatened Fauna Handbook: what,
where and how to protect. Threatened Species Unit, Parks & Wildlife Service,
Hobart.
Buchanan, A.M. (2005). A Census of the Vascular Plants of Tasmania & Index to The
Student's Flora of Tasmania. Fourth Edition. Tasmanian Herbarium
CARSAG (2002). Reservation Targets for Tasmanian Native Non-forest Vegetation.
31 July 2002.
CARSAG (2003). Revision of CARSAG Forest Scores. Internal Memorandum from
R.Knight to CARSAG 29th January 2003.
Commonwealth of Australia & State of Tasmania (1997). Tasmanian Regional Forest
Agreement.
Commonwealth of Australia (1999). Environment Protection and Biodiversity
Conservation Act 1999. No. 91, 1999.
Department of Primary Industries and Water (2006) Little Penguin GIS mapping
layer. Unpublished data. Department of Primary Industries and Water, Hobart.
Department of Primary Industries, Water and Environment. (2005). Threatened
Native Vegetation Communities, Version 6. Department of Primary Industries,
Water and Environment, Hobart.
Forest Practices Authority (2006) Threatened Fauna by 1:25 000 Map Sheet data.
Unpublished data. Forest Practices Authority, Hobart.
Forest Practices Board (2002). Threatened Fauna Manual For Production Forests in
Tasmania, Revised Version October 2002. Forest Practices Board, Hobart.

108

North Barker and Associates
Ecosystem Services

Coastal Vegetation and Fauna Habitat Data for
NRM South

Harris, S. and Kitchener, A. (2005). From Forest to Fjaeldmark: Descriptions of
Tasmania’s Vegetation. Department of Primary Industries, Water and
Environment, Printing Authority of Tasmania, Hobart.
Hemsley, J.H. (1973). Black swan in Tasmania. National Parks and Wildlife Service,
Tasmania.
Kirkpatrick, J.B., Barker, P., Brown, M.J., Harris, S., and Mackie, R. (1995). The
Reservation Status of Tasmanian Vascular Plant Communities. Wildlife
Scientific Report 95/4. Parks and Wildlife Service, Hobart.
North Barker (2006). Murphy’s Flats Flora and Fauna Habitat Assessment. for
Tasmanian Conservation Trust. North Barker Ecosystem Services.
North Barker (2006). Draft Cornelian Bay Bushcare Vegetation Management Plan.
for Hobart City Council. North Barker Ecosystem Services.
North Barker (2002). Hepburn Point Habitat Management Plan. North Barker &
Associates Ecosystem Services.
North, A.J., Johnson, K., Ziegler, K., Duncan, F., Hopkins, K, Ziegler, D., Watts, S.
(1998). Flora of Recommended Areas for Protection and Forest Reserves in
Tasmania. Forestry Tasmania / Forest Practices Board / Parks & Wildlife
Service, Hobart.
PLUC (1996). Environment and Heritage Report. Background Report Part C Vol I-V.
For Tasmanian -Commonwealth Regional Forest Agreement. Tasmanian Public
Land Use Commission, Hobart
PLUC (1996a). Supplement to Environment and Heritage Report. Background Report
Part C Vol V. For Tasmanian -Commonwealth Regional Forest Agreement.
Tasmanian Public Land Use Commission, Hobart.
Reid. T. and Park, P. (2003). Continuing decline of Eastern Curlew, Numenius
madagascariensis, in Tasmania. Emu 103:279-283. CSIRO Publishing.
Sherriff, L and Magnus, Z. (2005). Murrayfield Native Vegetation Management Plan
2005-2014. Department of Primary Industries, Water and Environment,
Hobart.
Strain, C. (2004). Vegetation Community and Weed Survey Report, Simpsons Point,
Bruny Island.
Tasmanian State Government (1995). Threatened Species Protection Act 1995. No.
83 of 1995. Government Printer, Hobart, Tasmania.
Tasmanian State Government (1999). Weed Management Act 1999. No. 105 of 1999.
Tasmanian Vegetation Management Strategy (2001). Statewide non-forest vegetation
priorities as determined by the TVMS Scientific Reference Group. DPIWE
unpublished report.
Vertebrate Advisory Committee. (1994). Native Vertebrates which are Rare or
Threatened in Tasmania. Edition 1. Species at Risk, Tasmania - Vertebrates.
Parks and Wildlife Service, Tasmania.

109

North Barker and Associates
Ecosystem Services

