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BACKGROUND 
 
The National System for the Prevention and Management of Marine Pest Incursions (the National 
System) has been developed to deal with the marine pest problem in Australia. Under the National 
System, introduced marine pests that are established in Australia that are having a significant impact 
and are not amenable to eradication, will be addressed under the Ongoing Management and Control 
component. The key initiative under this component is the development and implementation of 
National Control Plans (NCPs), which reflect an agreed national response to reduce impacts and 
minimise spread of agreed pests of concern. The Australian, state and Northern Territory 
governments, through the National Introduced Marine Pests Coordination Group (NIMPCG), have 
determined that the following are agreed pests of concern, for which NCPs are required:  
 
-Northern Pacific seastar (Asterias amurensis); 
-European green crab (Carcinus maenas); 
-Asian date mussel (Musculista senhousia); 
-European fan worm (Sabella spallanzanii); 
-Japanese seaweed (Undaria pinnatifida); and 
-European clam (Varicorbula gibba). 
 
The six NCPs for the above species are being developed in accordance with the Contents List that 
has been agreed by NIMPCG. The aims of the NCPs are to establish nationally agreed, species 
specific responses, secure their coordinated implementation across jurisdictions, and provide 
guidance on the development of future strategies to reduce impacts and minimise the spread of these 
pests.  
 
This document outlines the NCP for the northern Pacific seastar (Asterias amurensis).  
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Figure 4. Impact management decision support framework applicable to Asterias.  
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(2) Habitat management: 
In the Derwent River estuary, dense populations of Asterias are associated with wharf structures that 
provide an abundant source of food36. Removing the food source (primarily mussels) may be an 
indirect way of reducing reproductive output and abundance of Asterias in the long-term. While this 
approach has merit, the practicalities and consequences of removing mussels from artificial structures 
are yet to be considered (see section H). 
 
Where invasion success can be linked to human activity, managing the human-mediated activities 
represents an indirect method of controlling Asterias and may be more cost-effective than targeting 
them directly. However, it remains unclear whether Asterias is a driver or tracker of system dynamics 
(see section H).  
 
Habitat management may be targeted or it may be of a more general nature that aims to improve 
ecosystem health. Locations in Australia where Asterias is most abundant (i.e. Derwent River, Port 
Phillip Bay) have been subject to significant inputs from urban and industrial effluent, resulting in 
habitat degradation. Rehabilitation of these habitats may lead to increased resistance to invasion and 
reduced impacts of existing Asterias populations46.  
 
(3) Impact mitigation: 
Impacts of Asterias on commercial operations are currently poorly understood, hence there is limited 
scope for recommending impact mitigation strategies. Nevertheless, impact mitigation is a potentially 
promising management strategy against the impacts of Asterias if significant impacts are identified in 
the future. Barriers (e.g. Nets with nylon lips) have been successful in containing adult Asterias in 
research experiments44 and similar principles could be applied to prevent adult Asterias from entering 
aquaculture areas. In circumstances where negative interactions are caused by Asterias recruitment 
events (e.g. Asterias recruitment onto scallop growout baskets in Tasmania11), cost effective strategies 
that prevent Asterias recruitment would require significant research and development. The simplest 
strategy involves timing operations to avoid interactions with settling Asterias larvae. For example, 
where possible, operators should retrieve stock before peak Asterias settlement (late 
summer/autumn)18. 
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Table 1. Currently available impact management options considered suitable for Asterias. (Note that potential control options such as genetic control that are 
under development or are considered environmentally unacceptable are not included). 

*Small spatial scale = < 1000 m2; moderate spatial scale = 1000 – 10 000 m2; large spatial scale = > 10 000 m2. 
 

Method Likely Efficacy Feasibility Environmental/public 
concerns 

1. Directly targeting Asterias    

Diver removal Potentially effective given adequate intensity of 
diving effort. Likely to require ongoing removal to 
maintain low Asterias densities.  

Feasible at shallow depths (< 12 m) at small-moderate 
spatial scales* (e.g. aquaculture leases, localised high 
density populations associated with wharf structures). 
Initial and ongoing efforts will require significant 
expenditure. 

Minimal environmental concerns. 

Trapping Partially effective for high density populations.  
Likely to require ongoing removal to maintain 
effectiveness. 

Feasible at all depths. Initial and ongoing efforts will 
require significant expenditure. 

Minimal environmental concerns. 
By-catch release unharmed. 

Biological control 
-Enhancement of native predator 

populations 

Requires understanding of native predators of 
Asterias. Likely efficacy remains unknown. 

Practical application remains unknown. Would require research to ensure 
impacts on non-target species are 
minimal.  

2. Habitat management    

Food supply 
-reduce abundance of mussels 
associated with artificial structures 

Likely to be effective in reducing formation of high 
density Asterias aggregations and subsequent 
reproductive output.   

Feasibility remains unknown. Unlikely to be a 
practical, readily available method of removing food 
organisms (e.g. mussels). 

‘Cleared’ pylons could provide 
habitat for other pest species. 

Environmental rehabilitation Efficacy remains unknown. Efficacy depends on the 
link between human mediated activity and Asterias 
invasion success. 

Feasibility will depend upon the human activities 
concerned and remains unknown an. 

Minimal environmental concerns. 

3. Impact Mitigation    

Barriers for aquaculture 
Potentially effective method to exclude adult Asterias 
from aquaculture areas. 

Only likely to be feasible on small spatial scales*. 
Would require significant investment to build and 
maintain barriers.  

Minimal environmental concerns. 

Modify aquaculture practices  
-e.g. Modify timing of commercial 
operations to minimise interaction 
between Asterias larvae 
stock/equipment. 

Likely to be effective.  Requires understanding of the abundance and 
distribution of Asterias larvae.  Likely to incur labour 
costs and result in lost productivity. 

Minimal environmental concerns. 
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Overall recommendations: 
• If practical, impact management strategies should focus on reducing Asterias abundance 

and/or impact mitigation in high value areas (e.g. aquaculture regions, MPAs, regions where 
threatened species or communities are present). 

• Physical removal of high density Asterias populations associated with artificial structures is 
a potentially effective control method for reducing adult abundance and subsequent 
reproductive success. However, further research is required to address some of the key 
assumptions that underpin the effectiveness of this control strategy. 

• Where invasion success can be linked to human activity, managing the human-mediated 
activities represents an indirect method of controlling Asterias and may be more cost-
effective than targeting them directly. 

• Removing the key food source (primarily mussels) associated with high density populations 
may be an indirect way of reducing reproductive output and abundance of Asterias in the 
long-term, however, further research is required to investigate the practicalities and 
consequences of removing mussels from artificial structures. 
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G. A monitoring strategy for the species, including the National System 
Monitoring Network and Monitoring Guidelines 
 
Monitoring of Asterias is included in the National Monitoring Network (NMN), which is comprised 
of 18 locations across Australia52. Guidelines for monitoring Asterias within the NMN are included 
in the Marine Pest Monitoring Manual53.  The primary objectives of the network are: (1) to detect 
new incursions of established target species at a given location i.e. species already established 
elsewhere in Australia but not recorded at that location; and (2) to detect target species not 
previously recorded in Australia that are known to be pests elsewhere.  
 
Additional Monitoring: 
The requirements for additional monitoring will be governed by the status of the pest within a 
particular jurisdiction and the components of the NCP that are relevant at the time. The preceding 
decision support frameworks (Figures 1-4) can be used to determine whether additional monitoring 
is required. Additional monitoring to be considered for the Asterias NCP (summarised in Table 2) 
comprises three broad categories: 
 
1. Pest Prevention 
In relation to new incursions, additional monitoring sites may be recommended based on known 
vectors and transport pathways. Based on environmental tolerance information2, 54, only five of the 
18  NMN locations are of relevance to Asterias and two of these locations already have established 
populations. Consequently, additional monitoring sites should be considered by local jurisdictions 
on a case-by-case basis, considering transport pathways not considered in the NMN (e.g. 
recreational vessels, transfer of aquaculture gear etc.). When considering additional monitoring sites, 
priority should be given to sites in high value areas, particularly if strategies are in place to prevent 
translocation of Asterias from a high risk source node to these high value areas. Given the apparent 
preference of Asterias for shallow sheltered estuaries and bays55, additional monitoring sites should 
focus on these habitats, particularly those locations where a high level of larval retention is likely 
due to local hydrodynamic conditions30. 
 
2. Contingency Plan for new introductions 
Monitoring new incursions will involve surveys that determine the spatial extent of the new 
incursion, including monitoring of suitable habitats in areas adjacent to the known population of 
Asterias. If an eradication attempt is initiated, monitoring will form a core component of the 
eradication program. Monitoring will involve quantifying Asterias abundance and is likely to be 
required on an ongoing basis to ensure eradication success.  
 
3. Impact management  
If an impact management strategy is implemented a range of monitoring strategies should be 
considered depending on the management objectives (see Figure 4). If the objective of the control 
strategy is to reduce abundance of Asterias within a high value area, for example, estimating the 
abundance of Asterias should form a core component of the monitoring strategy. Monitoring of the 
impact itself is also recommended in these circumstances so the success of impact management can 
be assessed. If the high value area is based on the presence of an industry (e.g. aquaculture, fishery), 
monitoring should also include estimates of abundance for the species that the industry is based 
upon. Alternatively, if the high value area is based on environmental values, monitoring should 
involve quantifying the diversity and abundance of species of environmental value.  Where possible, 
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incorporating ‘treatment’ and ‘control’ areas is recommended so the effectiveness of management 
activities can be critically evaluated. Monitoring the rate of spread of Asterias should also be 
considered within the ‘Impact Management’ category because the spatial extent of the pest is an 
important component of overall impact. It is also important when determining whether or not a 
significant range extension has occurred and consequently, whether or not an eradication attempt 
should proceed.  
 
Incorporating results from other monitoring programs into NIMPIS56: 
In many states there are programs in place involving monitoring of marine communities (e.g. 
community-based surveys, MPA surveys) and in some instances these programs collect information 
on the distribution and abundance of marine pests. Given the significant costs involved with 
monitoring programs, in circumstances where the surveys are appropriate for Asterias it would be of 
considerable benefit if a mechanism was in place to incorporate this data into NIMPIS. 
Incorporating such data into NIMPIS may at least partly alleviate the need to carry out additional 
monitoring that may be recommended in the NCP and could represent a considerable cost saving. It 
would also be invaluable if NIMPIS includes results associated with control/eradication attempts. 
 
Another potential data source lies with relevant government authorities. Approval of developments 
in the coastal zone may include biological surveys as part of environmental impact assessments. 
Information collected as part of these surveys could be relevant to Asterias and it is recommended 
that results from these surveys should also be incorporated into NIMPIS. There are also 
opportunities to incorporate industry based monitoring into NIMPIS. For example, aquaculture 
operations may monitor marine pests and in some jurisdictions this is a legislative requirement. In 
Tasmania one of the conditions of a marine farming licence is that: “The licence holder must notify 
the Department of Primary Industries and Water of the presence of any introduced marine pests 
within the lease area”. Similarly, in Victorian waters, aquaculture licence holders operating in 
marine waters are required to report the presence of suspected new incursions of exotic marine 
organisms at the specified site to the Secretary (or delegate), Department of Sustainability and 
Environment, within 24 hours of detection. It is recommended that this type of information should 
also be incorporated into NIMPIS. The information supplied not only provides potential information 
on distribution and abundance of Asterias, but may also provide observations in relation to impacts. 
Where possible, state jurisdictions should engage industry to ensure collection of Asterias data that 
will be of most benefit to management agencies. Providing quality information requires goodwill on 
the part of industry. Consequently it is very important that industry participants understand the value 
of the information they collect and are provided with adequate feedback to encourage continued 
cooperation. An efficient mechanism of extracting the relevant industry data compiled by state and 
territory governments and inputting it into NIMPIS is also needed. 
 
While results from other monitoring programs are a potentially valuable resource, it should be noted 
that such data must meet minimum quality assurance standards before it is incorporated into 
NIMPIS. Alternatively, its use in a decision-making framework should be guided by an assessment 
of data quality. 
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Table 2. Additional monitoring strategies that may be required for Asterias.  
 

 

NCP Section &  

Monitoring objectives 

Additional monitoring locations Nature of data 

 

1. Pest Prevention   

- To detect new incursions Select additional sites based on transport 
pathways and environmental conditions at 
recipient locations 

Presence/absence 

- To detect new incursions in high value areas Selected high value areas (e.g. aquaculture 
areas, Marine Protected Areas) 

Presence/absence 

2. Contingency Plan for new introductions   

- To determine spatial extent of new 
incursion and whether additional populations 
exist 

Site of infestation along with adjacent suitable 
habitats 

Presence/absence 

- To assess the effectiveness of eradication 
attempts 

Eradication site(s) Abundance 

3. Impact Management   

- To assess effectiveness of impact 
management strategies 

Monitor in locations with/without impact 
management strategies. 

Abundance; 

Population estimates may require 
mark-recapture studies and 
monitoring of tagged Asterias;  

Monitoring of specific impacts 
(e.g. impacted industries or biota) 

- To monitor the rate of spread Various locations to establish the range of 
Asterias 

Presence/absence 
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H. A research and development strategy to improve vector controls, techniques for 
control and eradication of existing populations and detection and monitoring  
 
A National strategy (2006-2016) for marine pest Research & Development has been completed57 
and includes a variety of research areas that should contribute to improved management of marine 
pests (including Asterias) within Australia. The purpose of the R&D outlined in the Asterias NCP is 
to highlight key R&D areas that will specifically enhance the performance of the plan, rather than 
presenting a comprehensive list of potential research areas. Most of the key R&D areas (summarised 
in Table 3) have been highlighted previously in the relevant decision support frameworks (Figures 
1-4). In the long-term the proposed R&D will reduce uncertainty associated with the decision-
making process and lead to more efficient investment of resources. Table 3 also includes a scheme 
for prioritising the proposed R&D based upon the importance of the research area to the NCP, its 
cost effectiveness and feasibility. It must be emphasised that the R&D areas and their relative 
priority is likely to change through time, so it is vital that a flexible approach is maintained.  
 
A brief justification of the inclusion of the proposed R&D areas is provided for the relevant sections 
of the Asterias NCP: 
 
Pest Prevention 
Understanding the effectiveness of existing management arrangements (i.e. ballast water, 
biofouling) is an important component of the R&D strategy, since the requirement for additional 
pest prevention measures will be largely determined by the success of these strategies. Given the 
potential importance of aquaculture activities as a vector for Asterias spread, it is particularly 
important that an assessment of the likely efficacy of the proposed guidelines be conducted (Table 3; 
PP1).  
 
Contingency Plan for new introductions 
While a range of resources are available to managers to assist in dealing with new introductions, 
publicly acceptable methods generally have a low probability of success against established pests58. 
Development of innovative tools to eradicate Asterias populations should therefore be an on-going 
research priority, despite the technical challenges associated with eradicating a mobile species in an 
open marine environment (Table 3; CP1).  
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Table 3. Summary of R&D strategy including a relative ranking system for prioritising research efforts. Scores 
for a range of assessment categories were summed to provide the overall priority score and allow a relative 
priority ranking to be assigned to each R&D area. Scores 0 = low, 5 = high, for assessment categories and relative 
priority ranking.  Where appropriate, the relevant decision support framework figures are referenced to 
demonstrate how the proposed R&D areas will aid the decision-making process. Estimated indicative costs to 
complete each R&D section are also provided under the ‘cost effectiveness’ category. Since it is not possible to 
quantify benefits of each R&D area, cost effectiveness cannot be determined in quantitative terms. Instead, 
research areas requiring less expenditure have been prioritised at a higher level to reflect the likelihood that 
research funding will be limited.   
 

NCP section R&D area 

(Relevant decision 
support framework) 

Relative 
importance

to NCP 

Cost 
effectiveness 
(indicative 

costs $’000) 

Technical 
Feasibility 

Priority 
score 

Relative 
priority

Pest Prevention  PP1.   How effective are the aquaculture 
best practice guidelines for 
biofouling in reducing translocation 
risk?  
(Figure 2) 

4 
 
4 

(75) 
4 12 5 

Contingency Plan for 
new introductions 

CP1. Development and  testing of novel 
eradication/control options 
(Figures 3,4) 

5 
 
2 

(200) 
1 8 1 

Impact management IM1. What are the impacts of Asterias on 
commercial scallop industries in 
Australia? 
(Figure 4) 

5 
 
2 

(200) 
4 11 4 

 
IM2. What are the impacts of Asterias on 

deep water, open coast soft sediment 
communities?  
(Figure 4) 

4 
 
3 

(100) 
4 11 4 

 
IM3. What are the environmental impacts 

of Asterias on rocky reef habitats? 
(Figure 4) 

3 
 
3 

(100) 
4 10 3 

 
IM4.  Improved understanding of the role 

of human-mediated disturbance in 
the invasion process for Asterias 
(Figure 4) 

4 
 
2 

(200) 
3 9 2 

 
IM5. Improved understanding of processes 

between fertilisation and 
recruitment 
(Figure 4) 

4 
 
2 

(200) 
3 9 2 

 
IM6. Investigation of the potential of 

native predators for Asterias control.
(Figure 4) 

2 
 
3 

(100) 
3 8 1 

 
IM7. .Practicalities of food removal from 

artificial structures as a control 
method. 
(Figure 4) 

3 
 
3 

(100) 
3 9 2 
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Impact management 
Understanding the economic and environmental impact of Asterias is vital because it plays a pivotal 
role in determining whether or not control actions should be pursued (Figure 4). While there has 
been much speculation regarding the impacts of Asterias on fishing and aquaculture industries, it is 
apparent that the most significant impacts are likely to be associated with the scallop wild fishery 
and aquaculture industries. While impacts on scallop aquaculture industries have been reported12, 
interactions between Asterias and wild scallop fisheries have only recently been observed and the 
extent of impacts remain largely unknown. Improved understanding of current and potential impacts 
on the scallop industry is therefore recommended as a priority research area (Table 3; IM1). This 
research should define the current spatial extent and nature of Asterias-scallop interactions and 
examine whether interactions are occurring in particular environmental conditions. Research 
outcomes should not only provide improved understanding of impacts, but may also provide 
potential options for Asterias impact management. 
 
The recently reported interaction between Asterias and scallops on the east coast of Tasmania is 
cause for concern. Interactions were observed in soft sediment communities on an open coastline in 
relatively deep water (30 - 40 m). Prior to these reports, high density Asterias populations have been 
typically associated with shallow (< 25 m) sheltered bays and inlets8. It is recommended that future 
R&D examine the environmental impact of these Asterias populations (Table 3; IM2). This should 
also include surveys of Asterias in adjacent deep water habitats. If Asterias can colonise and form 
high density populations in deep water habitats (note that in Japan it is recorded down to 200 m 
deep8), the threat to environmental and economic values may be greater than previously thought. 
Addressing this research area would sensibly be incorporated into research area IM1 (described 
above), since sampling to examine impacts on benthic communities could be conducted in the same 
geographic region with minimal additional costs.  
 
While the impacts of Asterias on soft-sediment habitats are well known15, 21-23, its impacts on rocky 
reef communities have not been examined and is recommended as an important area for future 
research (Table 3; IM3). 
 
Improved understanding of the role of human-mediated disturbance in the invasion process for 
Asterias is crucial for assessing impact and prioritising management activity (Table 3; IM4). Until 
this information is known, it is not clear where impact management funds should be best spent44. 
For example, if Asterias ‘tracks’ ecosystem dynamics by colonising disturbed habitats, funds may be 
best spend rehabilitating the environment. In contrast, if Asterias ‘drives’ ecosystem dynamics and 
can invade in the absence of disturbance, management funds would sensibly focus on direct control 
of the pest.     
 
While the link between Asterias density and fertilisation success is well understood59, the processes 
that occur between fertilisation and recruitment to the adult population remain poorly known26 and 
are recommended as a priority research area (Table 3; IM5). Key aspects that need to be addressed 
include (1) whether there are density dependent effects on larval mortality and (2) what factors 
influence recruitment success. Addressing these questions will provide significant benefits to the 
Asterias NCP. For example, the ‘Management Strategy Evaluation’ framework developed by 
CSIRO26 is a valuable tool for predicting the outcome of different management strategies for 
Asterias, but assumptions in relation to the above key questions lead to high levels of uncertainty in 
the modelling process. Similarly, the effectiveness of localised reduction of Asterias populations 
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around wharves as a management response is reliant upon the direct link between larval abundance 
and recruitment. If this link does not exist or is weak, this management approach would be futile. 
 
Rehabilitating or enhancing populations of native predators is a potential control option for Asterias. 
While predators of adult Asterias have been reported44, further research is required to determine the 
most significant Asterias predators (including predators of juveniles) and whether they have the 
potential to influence Asterias population density (Table 3; IM6).  
 
Removal of food associated with wharf structures has been suggested as a potential ‘habitat 
management’ option to control source Asterias populations12, 36. While this approach has merit, the 
practicalities of mechanical removal and effectiveness of the technique in reducing Asterias density 
requires critical evaluation (Table 3; IM7). 
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I. Public awareness and education strategies for the species  
The Communications and Awareness Strategy for the National System is currently under 
development.  While the activities planned are not species-specific, their implementation should 
generally be effective in meeting a number of the objectives of the Asterias NCP. For example 
public awareness and education strategies aimed at reducing the spread of marine pests through 
management of biofouling will be applicable to Asterias. Additional strategies which should be 
considered to enhance the effectiveness of the Asterias NCP include: 
 
Additional strategies – Pest prevention 
Additional public awareness strategies may include targeted public awareness campaigns directed at 
high risk nodes where Asterias is already established (e.g. ports, marinas and boat launching 
facilities) to reduce the risk of further translocation events. The proximity of transport vectors to 
high value locations such as aquaculture areas, important fisheries habitats and conservation areas 
may also warrant additional targeted public awareness strategies at the local level. Of the potential 
transport vectors, aquaculture and fishing (commercial and recreational) activities probably 
represent the greatest risk for translocation of Asterias. If additional public awareness strategies are 
developed, it is vital that these sectors are targeted. 
 
Additional strategies – Contingency plan for new introductions 
Early detection of new incursions is a critical factor in the success of eradication programs and the 
public can play a key role in this regard. Detection of new Asterias incursions is reliant upon an 
understanding of current distribution patterns and whether or not a ‘significant range extension’ has 
occurred. This is a complex issue when considering public awareness, for two main reasons. Firstly, 
spatial extent and spread is subject to change so public awareness strategies need to reflect this 
dynamic situation. Secondly, an improved understanding of likely natural spread is required to 
determine whether a ‘significant range extension’ has occurred. As outlined previously scientists 
and managers need to clearly define what constitutes a ‘significant range extension’ for Asterias so 
the public can be properly educated/informed.  
 
Due to the potentially dynamic nature of the spread and spatial extent of Asterias, monitoring results 
will be incorporated into a new web-based system (i.e. via NIMPIS), including locations that would 
be considered a ‘significant range extension’. Clearly for this to be effective, the marine pest 
monitoring database under the National System must include the most up-to-date information 
available. 
  
With regard to new Asterias incursions, public awareness strategies in relation to emergency 
response are covered in the Australian Emergency Marine Pest Plan38 (EMPPlan). 
 
Additional strategies – Impact management 
Additional public awareness and education strategies will require development on a case-by-case 
basis depending on the jurisdiction and impact management activities that are implemented. 
Information to be disseminated should highlight the threat posed by Asterias, the control approach 
(e.g. trapping) and the likely benefits of impact management (e.g. biodiversity, commercial 
activities).    
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J. Agreed funding mechanisms   
 
The Intergovernmental Agreement (IGA) on a National System for the Prevention and Management 
of Marine Pest Incursions addresses the agreed funding mechanisms for implementing National 
Control Plans.  In particular, Section 24.1 states that: 
 
‘The Parties agree that funding for the ongoing management and control measures of the National 
System will need to be provided by the Parties in accordance with the shared and co-operative 
measures agreed through National Control Plans on a case by case basis. That Parties acknowledge 
that, where relevant, Partnership Agreements should be developed to provide funding support for 
ongoing management and control measures based on the level of benefit of the arrangement to 
stakeholders and government.’ 
 
Within the IGA a “Partnership Agreement means the agreement by that name (including any 
attachments or annexes to that agreement) between a stakeholder organisation and governments with 
respect to implementing and/or funding the National System”.    
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K. A multi-year budget  
Providing accurate budget estimates is problematic because costs will depend on the management 
actions that are conducted by the relevant jurisdictions. There are also significant uncertainties 
associated with budget estimates for each section of the NCP. For example, costs associated with 
monitoring will depend on the need for additional monitoring sites and whether or not impact 
management activities are required. Providing a budget for impact management (e.g. physical 
removal) is complex because costs will depend upon numerous factors such as the spatial extent of 
the population, the location (i.e. accessible versus remote) and depth (e.g. is diving feasible?). The 
ability to utilise volunteers also has a strong influence on the budget required to implement NCP 
activities (see Table 4, Impact management) but it should be noted that there are potentially 
significant occupational health and safety issues associated with use of volunteers (refer to Holliday 
(2005)43). 
 
Despite the uncertainties associated with provision of budgets, indicative costs for management 
activity within the relevant NCP sections have been provided in Table 4. These are intended as a 
rough guide for managers to assess the cost of implementing the various management activities 
outlined in the plan. The costs involved in habitat management were not included in the indicative 
budget for a number of reasons. Firstly, there is a significant level of uncertainty associated with 
cost estimates for habitat management (e.g. reducing food supply, environmental rehabilitation) and 
the capacity to implement such management depends on the jurisdiction concerned. Secondly, 
including habitat management within a Asterias budget is not considered appropriate, because it is 
unlikely that habitat management would be the carried out for the sole purpose of controlling 
Asterias populations (as discussed in section F).  
 
Two case studies for impact management have been included in the budget including (1) localised 
reduction of high density ‘source’ Asterias populations associated with wharf structures; and (2) 
localised impact reduction. The case studies and assumptions underpinning the suggested 
management approaches are briefly described below. Refer to section F for discussion outlining the 
likely effectiveness and feasibility of physical removal as a management strategy.  
 
Case study 1 - Localised reduction of high density ‘source’ Asterias populations 
This case study is based upon reduction of Asterias population densities associated with wharf 
structures in the Derwent River, Tasmania. It has been estimate that approximately 260 000 (based 
on information collected in October 199936) Asterias are associated with wharf structures in the 
Derwent River at an average density of 2 m-2. A reduction in density of 90 % has been arbitrarily 
chosen as a target for the case study (it should be emphasised that although it is likely reduced larval 
production associated with Asterias removal will lead to decreased recruitment, this has not been 
explicitly tested). Immigration rates represent a significant source of uncertainty in relation to the 
effort required and it is ultimately difficult to predict48. An immigration rate of 50 % (over an 
estimated three month removal period) has been incorporated into calculations, resulting in an 
overall removal target of 351 000 Asterias.   
 
Physical removal by diving is proposed as the preferred method of Asterias removal. A previous 
study that examined the cost-effectiveness of trapping and diving concluded that trapping was more 
cost effective for seastar densities above 1.5 m-2, but diving was more appropriate below these 
densities48. It is envisaged that Asterias densities would be reduced to below 1.5 m-2 in the early 



National Control Plan for Asterias amurensis 

 

 37 

stages of the removal program and therefore diver removal would be more cost effective in the long-
term. The efficiency of trapping has also been reported to be reduced when there is an abundant 
food supply, so it is expected to be an inefficient method around wharf structures. It is assumed that 
most of the diving would be conducted at depths < 12 m, since diving becomes prohibitively 
expensive beyond this depth48.  
 
Two budgets are provided, based on commercial (1a) and volunteer (1b) divers. There is limited 
available information regarding the efficiency of diver removal, particularly as densities change. For 
commercial divers, it is estimated that an average catch rate of 200 Asterias per diver hour is 
feasible (total of 900 Asterias per person per day based on 4.5 dive hours per day). In the early 
stages of removal program, catch rates may be significantly higher, but are likely to drop as 
densities decline. For volunteer divers, calculations are based upon a previous community based 
dive, where 6000 individuals were removed by 22 divers60.  
 
Case study 2 Localised impact reduction. 
Localised impact reduction is a potential option to protect high value areas such as an aquaculture 
area, MPAs, or habitats containing rare or threatened species. Indicative costs associated with diver 
removal of Asterias from a small (5000 m2) area are presented. Immigrating Asterias again present 
uncertainty in relation to the effort required to reduce impacts in this scenario. In this particular case 
study, regular ongoing removals are proposed to reduce Asterias impacts. Budget estimates are 
provided for commercial (2a) and volunteer (2b) divers.  
 
While the use of volunteer divers represents a significant cost saving, it is recommended that an 
operation of the magnitude proposed for Case study 1 is far more likely to succeed using 
commercial divers. Maintaining enthusiasm at the intensity required (20 days over a three month 
period; 66 divers/day) is considered beyond the scope of a community based approach. 
Consideration could be given to using a combined approach, where a limited number of community 
dives are held in addition to the commercial component of the program. This approach would also 
have merit in terms of raising public awareness to the Asterias problem. Using volunteer divers for 
local impact reduction in Case study 2 is considered more appropriate, because the intensity and 
frequency of diving required is considerably less.  
 
Note that salary for a project officer at a nominal level of 0.5 FTE included to co-ordinate 
management activities outlined in the plan. It is envisaged that a full time position would 
incorporate management of other marine pest species at a national level – allocation of effort for 
each particular species would be based on the funding made available for each species.  
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Table 4. Indicative budget for Asterias National Control Plan (as at January 2008). 

 

a Based on 2 x 5 person dive teams, 9000 Asterias removed/day, total of 39 days;  b Divers cost $500/day (salary plus per diem); c Boat hire $500/day; d Car hire $100/day; e 
Tank fills based on 1170 fills @ $8 per fill; f Consumables including catch bags, gloves, waterproof paper, slates, stationary; g based on hire of waste carts and skip bin g 

Cost effectiveness could be improved by surveying multiple pest species; h Fuel vouchers ($50), 20 days, 6 vouchers/day; i Based on 1 x 5 person dive team, monthly 
Asterias removals, 1 day/month;  j Fuel vouchers ($50), 1 voucher/month; k Cost effectiveness could be improved by surveying multiple pest species; l Based on monthly 
dive surveys ( 1 x 3 person dive team) & annual retrieval of settlement collectors; total of  12 days; m 50 settlement collectors @ $10/collector; n Data analysis and write-up 
by suitably qualified scientist; o Based on 4 sites, ‘impact’ site and three control sites ( 1 x 3 person dive team), 2 days/quarter, total of 8 days. 

NCP section Budget items  Likely 
Costs ($AUD) 

Funding arrangements/ 
expected financier 

Pest prevention No applicable budget items NA NA 
Contingency plan for 
new introductions Eradication of new incursion 

(including on-going monitoring) 
$860 000 – 263 million 

per incursion2 
Interim cost-sharing 

arrangements are in place 

Impact management 
Case study example 1a. Physical removal of ‘source’ Asterias populationa – fully funded. 
Staff ($195 000b), Boat Hire ($39 000c), Car hire ($7800d), Tank fills ($9360e), Consumables 
($2000f), Waste management ($3000g).  

$256 160 per year State/territory governments 

 
Case study example 1b. Physical removal of ‘source’ Asterias populationa – volunteer based. 
Boat fuel ($6000h), Tank fills (10 560e), Consumables ($2000f), Waste management ($3000g). 
 

$21 560 per year State/territory governments 

 Case study example 2a. Local impact reductioni – fully funded. 
Staff ($30 000b), Boat hire ($6000c), Car hire ($1200d), Tank fills ($1440e), Consumables 
($500f).  

$39 140 per year State/territory governments 

 
Case study example 2b. Local impact reductioni – volunteer based. 
Boat fuel ($600j), Tank fills ($1440e), Consumables ($500f).  $2540 per year State/territory governments 

 Habitat management (e.g. rehabilitation of environment) Uncertain State/territory governments 
Monitoring Additional monitoring sites to detect new incursions.  

-Requirement for additional monitoring sites will depend on jurisdiction and vectors 
operating. 

$10 000- $20 000k per 
site per year State/territory governments 

 Monitoring: Case study 1 
E.g. Monitoring effectiveness of Asterias removal and subsequent larval recruitmentl. 
Staff ($18 000b), Boat hire ($6000c), Car hire ($1200d), Tank fills ($864e), Settlement 
collectors ($500m), Data analysis and write-up ($30 000n), Consumables ($500f). 

$57 064 per year State/territory governments 

 
Monitoring: Case study 2 
E.g. Quarterly sampling of control and impact siteso. 
Staff ($12 000b), Boat hire ($4000c), Car hire ($800d), Data analysis and write-up ($10 000n) 
Car hire ($1600e), Consumables ($500f). 

$28 900 per year State/territory governments 
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Table 5 (continued). Indicative budget for Asterias National Control Plan (as at January 2008). 
 
NCP section Budget items  Likely 

Costs ($AUD) 
Funding arrangements/ 

expected financier 
 Monitoring rate of spread $10 000 per year To be advised 
R&D Various R&D areas (see Table 3) 1.275 millionp over 3 

years 
Commonwealth  & 

State/territory governments 
Communications 
strategy Depends on the impact management measures implemented Uncertain  

Overall co-
ordination Salary for project officer (0.5 FTE) $50 000 per year To be advised 

 
p Assumes all priority R&D areas are addressed. 
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L. A mechanism for monitoring of implementation of the National Control Plan 
and ongoing evaluation  
An important component of the NCP involves monitoring implementation of the plan and critical 
evaluation of its effectiveness. Proposed performance indicators have been identified and these are 
provided in Table 5.  
 
Table 6. Potential performance indicators for the Asterias National Control Plan. Note that monitoring was not 
included as a criterion in its own right because the proposed performance indicators are inextricably linked to 
monitoring (e.g. Pest prevention - number of new populations; Emergency response - detection of new invasions; 
Impact Management – change in abundance over time). 
 

Criteria Objectives Performance Indicators 
(i) Prevent significant range extensions Number of significant range extensions 

(ii) Prevent new populations establishing 
within current range of natural spread 

Number of new self sustaining populations 
minimised, especially in high value areas  

(iii) Reduce translocation risk by 
improved vector management 

Uptake of existing or proposed guidelines 
 

Pest prevention 

(iv) Development of additional strategies 
as required 

Number of additional pest prevention measures 
developed 

(i) Detect new invasions early enough to 
enable rapid response 

Proportion of invasions detected in time for 
rapid response 

(ii) Eradication of new incursions Eradication of new populations prior to 
spawning 

Contingency plan 
for new 
introductions 

(iii) Increase range of effective 
eradication techniques  

Number of effective eradication tools evaluated 
and available 

(i) Prioritise Asterias impact management 
relative to other threats 

Asterias impact management prioritised based 
on known and likely impacts 

(ii) Reduce impacts in high value areas Detectable reduction in impacts 

Impact 
Management 
 
 

(iii) Reduced population size & lowered 
reproductive output within high risk 
source regions 

Detectable reduction in reproductive output in 
high risk source regions 

 
(iv) Long-term reduction in Asterias 
abundance 

Decrease in abundance over time (e.g. 10 years) 

R&D (i) Implement priority R&D areas 
highlighted in plan 

Number of priority R&D areas completed 

 
(ii) Re-evaluate R&D in response to 
research outcomes 

Regular assessment and prioritisation of R&D 
activities 

(i) Increased public awareness  Increased community knowledge of risk, impact 
& prevention/control measures 

Public education 

(ii) Increase effective community 
involvement 

Increased community involvement in detection 
and impact management activities; 
Increase in proportion of informative reports 
(e.g. correct ID’s)  
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M. Stated commitments of relevant parties, including Australian Government, 
State/Territory governments, local government, industry and NGOs  
 
The Intergovernmental Agreement on a National System for the Prevention and Management of Marine 
Pest Incursions (IGA) addresses the stated commitments of the Australian Government and the State and 
Northern Territory Governments in implementing the National Control Plans.  In particular, Section 16a-
16c states that: 
 
 
The Parties will implement the ongoing management and control component of the National System as 
follows:  
 

(a) each Party accepts responsibility for ongoing management and control activities for agreed 
pests of concern within waters under its control;  

 
(b) National Control Plans, reflecting an agreed national response, will be developed to 

reduce, eliminate or prevent the impacts (including translocation) of agreed pests of 
concern;  

 
(c) each Party will use reasonable endeavours to develop and implement the relevant National 

Control Plans;  
 
 
(Currently, all States and the Northern Territory, with the exception of NSW, have signed the IGA.  
NSW have, however, agreed to intent of the IGA and are only concerned about the funding model in 
regards to a marine pest outbreak.  This situation may change in the future.) 
 
Agreements to implement a control plan by a jurisdiction may involve consultation and cooperation 
with other relevant jurisdictions (i.e., other State and Territory Governments) and with relevant local 
government, industry and the non-government organisations.  These arrangements will depend on 
the nature of the particular control operation and will vary between operations. 
 
Agreed Control Plan actions by the Australian Government, State and Territory Governments and 
stakeholder agencies will be identified as part of a National Implementation Strategy.  The National 
Implementation Strategy document will be maintained independently of the National Control Plan 
documents, and updated to reflect current and proposed commitments.  
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APPENDIX I – List of available resources to assist with implementation of NCP 
 
Pest Prevention 

• Australian domestic ballast water arrangements (under development)  
• Biofouling Guidelines (guidelines for many sectors still under development) 

o National Biofouling Management Guidelines for Non-trading Vessels 
o National Biofouling Management Guidelines for the Petroleum Production and 

Exploration Industry 
o National Best Practice Management Biofouling Guidelines for the Aquaculture Industry 
o Best Practice Guidelines for Domestic Commercial Fishing Vessels  
o National Best Practice Management Guidelines for the Prevention of Biofouling on 

Commercial Vessels 
o National Biofouling Management Guidelines for Domestic Recreational Vessels  
o National Best Management Practice Biofouling Guidelines for Nodes- Commercial 

Trading Ports 
o National Best Management Practice Guidelines for Abandoned, Unseaworthy and 

Poorly Maintained Vessels 
o National Best Practice Management Biofouling Guidelines for Nodes- Boat Harbours, 

Marinas and Boat Maintenance Facilities 
 
Contingency Plan for New Introductions 

• National Introduced Marine Pest Information System8  http://crimp.marine.csiro.au/nimpis 
• The Web-Based Rapid Response Toolbox39 

http://crimp.marine.csiro.au/NIMPIS/controls.htm 
• Pre-Developing Technology for Marine Pest Emergency Eradication Response40 (in review) 
• Rapid Response Manual – Asterias amurensis (under development) 
• Australian Emergency Marine Pest Plan38 (EMPPlan) 
• National System Marine Pest Identification Card – Asterias amurensis (under development) 

 
Monitoring 

• Australian Marine Pest Monitoring Guidelines: Version 1 (December 2006)52 
• Marine Pest Monitoring Manual: Version 1 (December 2006)53 

 




