
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

Pest species (number, density, distribution) 
This document forms part of the Tasmanian Indicator Compendium and includes:  

the NRM ECM Indicator AND the Tasmanian Extension, which covers the intertidal and 
subtidal areas only, i.e. marine pests. 

 
Please note that both the Indicator and the Extension need to be read in the 
context of the Coastal CRC Users’ Guide to estuarine, coastal and marine 
indicators for regional NRM monitoring (Scheltinga et al., 2004).  

The Coastal CRC Users’ Guide provides both the context and the required 
methods for selecting and applying the Indicator, including the identification 
of environmental Issues and Stressors. The Indicator itself is also sourced 
from the Users’ Guide. 
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Pest species (number, density, distribution)

Indicator status: for advice

Why do we need to monitor the number and identity of introduced
species documented to be pests at a location

Pests are classed as:

� animal or plant species that have been introduced by humans to a new
location, outside their natural range; and

� native species that have dramatically increased in numbers to the detriment of
other species.

Pests may pose the most important long-term threat to coastal ecosystems
(Cappo et al. 1995). They are destructive to native biodiversity, harvested
resources and cultured species, and potentially to humans because of a reduction
in recreational amenity.

Information on how pests are introduced, waterways susceptible to marine pests,
the environmental significance and detecting and reporting of pests can be found
at the OzEstuaries website <www.ozestuaries.org/indicators/indicators.html>.
Information on specific marine pests in Australia can be accessed through the
National Introduced Marine Pest Information System <http://
crimp.marine.csiro.au/nimpis/>.

How will monitoring the number and identity of introduced species
documented to be pests at a location help

Marine pests are an important indicator for State of the Environment reporting
(Ward et al. 1998), and were used as one determinant of ecosystem integrity in the
National Estuary Assessment (Stage 2: modified estuaries) completed for the
National Land and Water Resources Audit (NLWRA 2002).

Pest species may respond to any of the other stressors listed in the indicators
framework, as a change in any stressor may make a waterbody more vulnerable to
pest species invasion and outbreaks.

Pest species are associated with:

� aquaculture escapees and aquarium releases (plant or animal);

� decreased biodiversity, and lost or disturbed biota (plants and animals);

� escape of weeds from gardens and through dumping garden refuse/rubbish;

� lost and disturbed habitat;

� international and domestic shipping/boating, and ports/harbours/marinas; and

� transport of pests attached to boat hulls, equipment and other infrastructure,
in ballast water, and via dredge spoil.
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How can we monitor the number and identity of introduced species
documented to be pests at a location

The website of CSIRO’s Centre for Research on Introduced Marine Pests (CRIMP)1

contains information about marine pests including technical reports, information
on community projects, publications, and links to other web-based information
sources.

CRIMP has developed the National Introduced Marine Pest Information System
(NIMPIS) (Hewitt et al. 2002) which provides managers, students, researchers and
the general public with access to accurate and up-to-date information on:

� the ecology, biology, and distribution of known and potential introduced
marine species;

� control options for introduced species that are considered pests; and

� tidal ranges, depths and maximum and minimum values for salinity,
temperature and pH where different introduced species occur.

Risk assessment can be assisted using documentation of availability of water
temperature, bathymetry and layout; surficial sediment; dredging activity;
stratigraphy; habitat; water quality; current and wave; and introduced pest data
for 66 Australian ports (Harris & O’Brien 1998) and information on how
community groups can monitor and detect marine pests (see Sutton & Hewitt
2004).

Monitoring methods depends on the region and particular aspects of the study.
Whenever possible, methods should be consistent with national protocols (see
CRIMP, <http://crimp.marine.csiro.au/>) to maintain consistency between regions
and allow for comparison. Expert local advice should be obtained to ensure that
monitoring is conducted at an appropriate spatial and temporal scale to allow
data to be statistically assessed so that demonstrated changes are verifiable.

Differing levels of complexity will be required for data collection and analysis and
interpretation (see Table 1).

1 Note that CRIMP and the Australian Ballast Water Management Advisory Council ceased to exist in
December 2004. CRIMP was incorporated into the broader CSIRO framework. Their work continues along
similar lines, but is now more focused on research to support the development of the National System for
the Prevention and Management of Marine Pest Incursions. Consistent monitoring methods to be
implemented nationally are under development through the national system.
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Table 1. Level of complexity needed to collect, analyse and interpret data. ‘Easy’ complexity would mean
that a person with little experience could easily learn how to collect/interpret the data. ‘Moderate’ would
require a person with a couple years experience and ‘hard’ would require an expert with several years of
experience.

Applicable stressors Cost† per sample Complexity Complexity
(data collection) (data interpretation and analysis)

Pest species >$100 Hard Hard

Sources of monitoring information‡

NSW: Department of Primary Industries

NT: Department of Business, Industry and Resource Development

SA: Environment Protection Agency; South Australian Research and Development Institute; Department of Primary
Industries and Resource; South Australia

TAS: Department of Primary Industries, Water and Environment

VIC: Parks Victoria; Department of Sustainability and Environment

WA: Water and Rivers Commission

Major ports (nationally)

† Costs provided are for comparison against other potential indicators and are approximate and only for the collection and
analysis of samples. They do not include costs relating to personal salary/travel, maintenance/calibration of equipment,
or the purchase of other equipment such as boats, trailers, scuba gear, etc. which may be needed for monitoring the
indicator. The major cost for any monitoring study is usually personal salary costs. Costs given will change over time and
by location, and should be thoroughly investigated and scrutinised before being used in any financial planning.

‡ This list of organisations that can supply monitoring information is for guidance only. Roles (and names) of agencies
regularly change. Agencies listed should be the first point of contact, though many of the indicators are measured by
others, particularly university researchers and community monitoring groups, from around Australia.

Monitoring locations

High risk areas (i.e. port, harbour and marina) are suggested as monitoring sites
since establishment of exotic species is strongly influenced by the number of
visits by international ships (i.e. import opportunities). Australia has 78 ports and
receives more than 6000 ship visits per year in which ballast water is released.
Shoreline habitats such as salt marshes, mangroves and beach and dune areas
(Hilton 2002) can also be invaded by exotic species (Cappo et al. 1995).

Monitoring frequency

Sites should be monitored for pests at least every three months (i.e. summer,
autumn, winter and spring), as the chances of their complete eradication once
introduced are poor, particularly once they have become established. Many pest
species become reproductive relatively quickly and produce large numbers of
young so early detection is essential for any chance of their successful removal.
Frequency of monitoring may be longer when monitoring a well established pest.
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Data measurement methods

Specific protocols depend on the development of measurement and tracking
procedures under the Ballast Water Management Strategy. These should form the
basis for a national standard operating procedure for State of the Environment
reporting of marine pests.

Monitoring for some pests, particularly macroscopic ones, might be assisted by
organisation and management of volunteers within community-based groups.
Volunteers need to operate under appropriate State of the Environment standard
operating procedures.

Data analysis and interpretation

Determining whether a species is a pest can be difficult.

� Criteria to determine if an out-of-the ordinary species is a pest are listed in
Williams et al. (2002).

� NIMPIS describes, illustrates and pictures more than 80 exotic pest species
currently found in Australian waters (Hewitt et al. 2002).

� Information on another 35 species, that are thought to pose a significant threat
if introduced is also provided.

� Relevant state/territory government agencies can also help with identification
through the supply of pest guides and pamphlets.

Awareness of pest species and their associated problems is increasing as are
numbers of species classified as pests in regions and subregions.

The number of pest species is a subset of the total number of introduced species.
The number of introduced species is likely to be much larger than that of
recognised pest species because many introduced species are likely to be cryptic,
and become recognised only when they create ecological or other problems.

Within each location, changes in the number of documented pests and area of
infestation should be assessed with univariate statistical approaches using
explicit statistical models. The level of important change will be evaluated by
assessment of the time-series of monitoring data, and an assessment of the
trajectory of changes.

Species identified as pests are likely to be responsible for detrimental effects on
fishing, aquaculture and recreational amenity, and local biodiversity and
ecological processes.

Data storage

Data should be stored by state/territory agencies and by the data collectors (if
different). If possible, the public should have access to the data (and report
summaries) through a website hosted by state/territory government.
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Monitoring and reporting products

Changes in pest numbers, identities and area infested should be summarised by
location and recorded for each region together with estimates of uncertainty (say
95% confidence limits). The difference between these estimates and any previous
(or baseline) estimates should then be expressed as an estimate of change,
together with an estimate of the size of change that could be statistically detected
using these particular methods.

Outputs should be presented as maps and tables summarising changes in pest
numbers and area by subregion, together with tables summarising the
percentages of significant change (positive or negative change of statistical
significance), preferably as a cumulative frequency distribution based on the data
for each subregion. The extent of areas affected should be summarised in tables
accompanying each location represented in the maps.

The relevant state and territory authorities for marine pest reporting are listed in
the ‘Report a Pest’ page of the NIMPIS website <http://crimp.marine.csiro.au/
nimpis>.

Proposed responsibilities

Data on marine pests and their distributions are held by the CRIMP, state/territory
fisheries and environment agencies (Ward et al. 1998). Information on specific
marine pests in Australia can be accessed through the National Introduced Marine
Pest Information System <http://crimp.marine.csiro.au/nimpis/>. The National
Land and Water Resources Audit compiled information on invasive species as
part of its condition assessment of Australian estuaries. These data are available
in the OzEstuaries website <www.ozestuaries.org/frame1.html>.

Most data on pest species for estuarine, coastal and marine waters from around
Australia have been collected and are held by government agencies, major
research institutions and universities.

Regional bodies who choose to monitor species abundance should incorporate
their data into existing surveys to assist in determining regional baseline data and
later comparison to detect real change.

While consideration should be given to who is responsible for data collection,
collation, analysis and interpretation, storage and management, and the
generation of reporting products, it is most likely that where existing monitoring
by state/territory/Australian Government agencies occurs, then it should be used
by regional bodies as it is the most cost-effective and efficient option, and has
been subject to quality assurance.

Links to other indicators and matters for targets

The number, density, distribution of pest species is linked to the ecologically
significant invasive species matter for targets.
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Glossary

Baseline data
Information collected to comprise a reference set for comparison with data
collected at a later time; used to interpret changes over time usually after
some condition has been changed.

Bathymetry
Measuring water depths to determine the topography of the sea floor.

Cryptic
To remain undetected and hidden.

Spatial
Pertaining to space or distance.

Temporal
Pertaining to time.

Univariate
Statistical tests for comparing two or more groups with only one variable.
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Tasmanian Extension 
(Note: This document MUST be read with the base Estuarine Coastal and Marine NRM 
Indicator document with the same name. The base documents can be obtained from: 
http://www.nrm.gov.au/monitoring/indicators/index.html) 

1. Indicator Name 

Pest Species (number, density, distribution) (intertidal and subtidal) 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

There is a highly organised national system for managing targeted marine pest species 
(as documented in the Indicator). Any work in Tasmania should be consistent with the 
national approach. The marine pests data set managed by DPIWE is the preferred 
location for pooled data, though further development of the requirements for 
participation in the use of the database is needed, including the potential involvement 
of the Tasmanian Museum. 

3. Tasmanian Perspective 

Environmental Context  
An explanation of the environmental and ecological context, if any, that requires a 
unique application of this indicator in Tasmania.  

In Australia there are more than 250 introduced marine species. Not all of these 
introduced plants and animals become pests, but in Tasmania there are 58 invaders to 
the state and 10 are recognised introduced marine pests (from the Australian Ballast 
Water Management Advisory Council target species list). 

Tasmania has major ports with links via shipping to other ‘infested’ ports within 
Australia and open to introduction of new pests from other States and countries 
through shipping, commercial and recreational fishing and pleasure craft.  

Monitoring Requirements and Effort  
A description of the current drivers for monitoring this indicator at a statewide level 
and/or at the regional level, including legislative requirements and existing 
monitoring efforts.  

• The Tasmanian Government has entered into an Inter-Governmental Agreement 
to develop a National System for the Prevention and Management of Marine Pest 
Incursions (the National System). Under this agreement Tasmania will monitor 
high priority areas within its jurisdiction.  The detailed implementation 
arrangements for the National System are being developed by the National 
Introduced Marine Pest Coordination Group (NIMPCG).   

• Marine pests are also monitored under the marine farm monitoring permit 
conditions, required under the Marine Farm Planning Act 1995 and the Living 
Marine Resources Management Act 1995. 
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Indicator Critique  
A critique of the national indicator, if required.  

None identified. 

Linkages with other Indicators 
Noted here are, firstly, whether this indicator is dependent on other indicators and, 
secondly, any overlaps with other NRM Matters for Target and Indicators.  

1. None identified.  

2. The “Ecologically Significant Invasive Species” Matter for Target overtly 
excludes fish and is clearly focussed on land-based invasive species. 

Discussion 
A brief discussion that synthesises how the current resources and data availability 
interacts with the environmental context, the monitoring requirements and criticisms 
of the proposed NRM Indicator (i.e. the CRC proposal).  

Controlling the introduction and spread of introduced species in the marine 
environment and assessing the impacts of known marine pests requires a multi-
disciplinary approach involving areas as diverse as economics, marine engineering, 
hydrodynamics, environmental impact assessment, eco-physiology and taxonomy. 
Recognising this need for a multi-disciplinary approach, the Commonwealth 
Government funded the establishment of a Centre for Research on Introduced Marine 
Pests (CRIMP) in 1994. The centre was based at the CSIRO Marine Laboratories in 
Hobart drawing on the broad skills of industry and scientific partners to facilitate 
cooperative research throughout Australia and with the international community.  

Ten years later, in 2003, the threat to Australia from introduced marine species had 
been established, national databases were online, and a risk management approach 
had been adopted by AQIS to reduce the risk of new introductions through ballast 
water discharge. At the same time, State/NT and Commonwealth capacity to respond 
to introduced marine pests had been markedly increased and the Centre for Research 
on Introduced Marine Pests was integrated with other research on sustainable marine 
ecosystems within CSIRO Marine Research. To maintain continuity for national 
databases and web-based information developed by CRIMP, web addresses have 
remained unchanged, with CRIMP referring to CSIRO research on introduced marine 
pests. 

Within Tasmania, a number of activities have been undertaken, with the dominant 
emphasis on port surveys and education and awareness.  Port baseline surveys have 
been undertaken using nationally agreed protocols developed by CRIMP in all major 
ports in Tasmania as well as some minor ports and marinas.  

NIMPCG have developed a new manual for annual surveys for marine pests, which is 
in the final stages of development. The national port monitoring manual is due for 
release in late 2006 and will replace the existing port baseline survey protocols with 
enhanced, more cost effective and user friendly protocols for monitoring of marine 
pest incursions on an ongoing basis.  

4. Recommendations 
Note that the major Tasmanian data sources (i.e. data sets and reports) relevant to 



ECM Indicators_Pest Species_Tasmanian Extension_v1_0.doc Page 3 of 6 

this Indicator are documented in Appendix 1 of this document to assist with locating 
data and data custodians. 

Preferred Methodology/s 
Identifies the methods (or methods) that have “preferred” status. Ideally, these are 
the methods with which all new data are collected, analysed and interpreted OR 
which are implemented in addition to any other methods.  

A brief explanation of the reasons for using each method is presented (e.g. “This is 
the internationally recognised methodology.” OR “Even though this methodology is 
relatively simplistic and there is currently no central data repository, it will be 
possible in the future to combine data collected with the preferred method.”). 

The Centre for Research on Introduced Marine Pests (CRIMP) has developed 
protocols for baseline port surveys for introduced species (Hewitt and Martin 2001).  

With the release of a national port monitoring manual a new direction will be 
provided for the monitoring of targeted marine pest incursions.  

It is preferable to involve the Tasmanian Museum at the planning stage of any survey 
work, particularly as they are the preferred location for lodging specimens. 

Preferred Dataset/s 
Identifies the data set (or data sets) that have “preferred” status. Ideally, these are 
the data sets to which new data are appended.  

A brief explanation of the reasons for contributing to each data set is presented (e.g. 
“Even though these data are collected with simple technology, this is a long term 
data set that would be useful to extend.” OR “This is a well organised and resourced 
data set that is expected to be maintained by the custodian well into the foreseeable 
future and has excellent access arrangements in place.” OR “This data set is likely to 
become the new standard in this field.”). 

DPIWE has a Marine Pest database of the information collected from marine pest 
surveys in Tasmania, which is then used to update the National CRIMP Pests 
database. There is also potential for the Marine Pest database to receive pest species 
sighting data from the Salmon Farm Monitoring program. The Marine Pest database 
is expected to be maintained by DPIWE well into the future and is the preferred 
location for subtidal and intertidal pest data. However, to meet the requirements of the 
NRM regions, some additions to the database may be required, and access 
arrangements would need to be negotiated.  

The Australian Marine Invertebrate Taxonomist Network has undertaken a project to 
lodge the national Port Survey Baseline data and specimens through Australian 
museums.  While this project is still under development there may be an opportunity 
for the Tasmanian NRM regions to negotiate with the Tasmanian museum to dovetail 
with this project.  Access to this information is planned to be through the Online 
Zoological Catalogue of Australian Museums (OzCam).  

Data management 
For each “preferred” data set, the protocols required for managing the actual data 
set are identified. This includes: 

• The identification of the “preferred” custodian. 

• The identification of suitable access, licensing, intellectual property and quality 
standards and agreements. 

http://crimp.marine.csiro.au/
http://www.ozcam.gov.au/
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• A description of the standards defined by the data custodian of the “preferred” 
dataset including the structuring and formatting required of the data itself (e.g. 
standard coordinate systems, projections, datum, scale, accuracy, file format). 

• How to achieve completion of ANZLIC compliant metadata, if required. 

These are yet to be developed. 

5. Information Product/s 
Generally, IPs need to be specific to the level of reporting (i.e. regional, statewide or 
national) and therefore need to be defined in the context of the question to be 
answered. It is at this stage that the quality, or “fitness-for-use”, of the data sources 
is evaluated.  

This section provides a description of each of the Information Product/s (IP/s) that 
are available, if any, to support the Indicator. These can include Indices generated 
from single or multiple data sets. They may consist of text, maps, tables or charts. 
Note that it may also include proto-IPs, that is, potential or incipient IPs that can be 
reasonably anticipated to be useful in the future. 

Distribution maps are available from SoE Report 2003 (RPDC, 2003) with data 
obtained from the Department of Primary Industries and Environment (DPIWE) for: 

• Northern Pacific seastar 

• European green crab 

• European clam 

• Asian bag mussel 

• European fanworm 

• Japanese kelp (see Figure 1 for an example) 
 
Figure 1. Distribution of Japanese kelp (Source: Centre for Research on Introduced Marine 
Pests, CSIRO) 

 

6. References 
Hewitt, C.L. and Martin, R.B. 2001, Revised protocols for baseline port surveys for 

introduced marine species: survey design, sampling protocols and specimen 
handling, CRIMP Technical Report Number 22, Centre for Research on 
Introduced Marine Pests - CSIRO Marine Research, Hobart. 

http://www.rpdc.tas.gov.au/soer/index.php
http://crimp.marine.csiro.au/
http://crimp.marine.csiro.au/
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Development Commission, Hobart, last modified < 2/5/2005>, 
http//www.rpdc.tas.gov.au/soer, accessed <8/3/2006>. 

Appendix 1: Data source/s (includes Methods and “Preferred” Status 
potential for each) 
This is a listing of each of the individual data sources available to support the 
Indicator (via the Information Products). It includes the following:  

• A means of identifying the data source including a document/report citation OR 
the name and location of the data set or data custodian (e.g. via an ANZLIC 
metadata ID number with a link to the Tasmanian Spatial Data Directory – TSDD 
e.g. http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html). 

• The current methodology used to collect the data, or a reference to the 
documented method/s.  

• Information about the data source that will assist in identifying whether it should 
qualify as a “preferred” data source (please see Recommendations section above 
for more). It may also list any proto-data sources, that is, potential or incipient 
data sources that can be reasonably anticipated to be useful in the future. 

 

Data source name Ideally, the official name… 

Identifier/Citation ANZLIC ID number (ideally presented as hyperlink to 
Tasmanian Spatial Data Directory) OR other identifier ID 
code OR citation/reference 

Custodian Custodian organisation (plus contact name) 

Abstract Brief abstract describing the data source 

Method The current methodology used to collect the data, or a 
reference to the documented method/s. 

Comment Information about the data source that will assist in 
identifying whether it should qualify as a “preferred” data 
source 

 

Data source name Port Baseline surveys 

Identifier www.marine.csiro.au/crimp/nimpis, www.aquenal.com.au 
ANZLIC IDs: Burnie ANZCW0306005502, Devonport 
ANZCW0306005505, ANZCW0306005506, Port Latta 
ANZCW0306005515, Stanley ANZCW0306005518 

Custodian DPIWE 

Abstract The DPIWE has completed these baseline port surveys of all 
first ports of call and other high risk ports/marinas in Tasmania 
to determine the distribution and abundance of introduced 
marine species. Surveys were completed in the ports of 
Launceston, Hobart, Burnie, Port Latta, and Triabunna (A. 
Morris pers. comm.). Surveys of six minor ports and marinas 
were also undertaken; however these surveys were not to the 
level of detail of the CRIMP protocols.  CRIMP undertook the 
baseline survey for Devonport in 1996.   

http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html
http://www.marine.csiro.au/crimp/nimpis/
http://www.aquenal.com.au/reports.htm
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Method CRIMP Protocols 

Comment Last updated: 1200 10/3/2006 (standard) 

 

Data source name Tasmanian Marine Farming Environmental Monitoring 

Identifier/Citation unknown 

Custodian Marine Environment Section, DPIWE 

Abstract The marine farming industry in Tasmania is regulated by the 
DPIWE under the Marine Farming Planning Act 1995 and the 
Living Marine Resources management Act 1995. Habitat maps, 
bathymetry (depth), current flow data, macrobenthic community 
data, pest species, salinity and sediment chemistry including 
redox, organic content, particle size, stable isotope. 

Method As per Crawford, C., C. Macleod and I. Mitchell, 2002. 
Evaluation of techniques for environmental monitoring of salmon 
farms in Tasmania, TAFI Technical Report Series 8, 134p. 

Comment Last updated: 1700 7/3/2006 (standard) 
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