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Aims and Objectives:  
 
1. Collate available information on key factors influencing the acceptable extent of Longspined 

Sea Urchins barrens habitat within a region or reef in Tasmania including: 
a) Ecological value: ecological importance and diversity; presence of endangered and/or 

threatened species/communities 
b) Economic value: commercial importance (value) of the reef-dependent species (e.g., 

abalone, rock lobster); importance to tourism operators 
c) Social/cultural value: broad cultural and societal importance, importance to recreational 

fisheries and general recreational use (e.g., diving). 
 
2. Based on information collated in objective #1, conduct targeted community surveys to 

augment knowledge on cultural value of reef among key areas in Tasmania. This would 
include dedicated engagement/extension activities where participatory mapping would be 
employed along with specific survey questions related to cultural value of place. 

 
3. Provide a quantitative assessment and synthesis of key factors influencing extent of barrens 

based on a zoning scheme relevant to management (e.g., management areas of 
abalone/commercial dive fisheries); 

 
4. Propose a decision-support framework (model) to set Target Reference Points within a region 

based on identified key factors, and if relevant provide recommendations on additional 
research needed to extend the framework to other jurisdictions in southeast Australia (for 
example, where Longspined Sea Urchins are endemic). 
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Final Report 
 
The longspined sea urchin Centrostephanus rodgersii is native to the coast of New South 
Wales and has in recent decades extended its range southward to Tasmania. In their 
extended range, longspined sea urchins have heavily grazed on kelp rocky reefs creating in 
some areas ‘barrens’ free of macroalgae. This change in ecosystem state varies spatially and 
is negatively correlated with commercially harvested abalone (blacklip abalone; Haliotis rubra) 
and southern rock lobster (Jasus edwardsii). This has prompted efforts to control the extent of 
the urchin, especially once established in an area, through direct human intervention, which to 
date has been conducted by divers. 

To mitigate the impacts of longspined sea urchins, management objectives aim to prevent 
the establishment of barrens, stop of the growth of existing barrens, or promote the recovery 
of full barrens, each with different associated costs. These objectives are not necessarily 
mutually exclusive within a geographic area of interest; however, all are currently spatially 
undefined. Decision-making on these objectives also does not explicitly consider value of 
commercial fisheries, nor consider ecological and social values potentially impacting how 
efforts are concentrated. 

Here, we illustrate a spatially-explicit approach as ‘proof-of-concept’ to support decision-
making to select areas associated with defined management objectives for the control of 
longspined sea urchins, focusing on the east coast of Tasmania. This approach is based on 
principles of Marine Spatial Planning (MSP): an integrated, participatory, practical, and 
adaptive approach to share space and resources in the marine estate using evidence-based 
decision-making on the nature and distribution of ecological, socio-cultural, and economic 
values. MSP is a participatory process where stakeholders help define objectives and 
ultimately the allocation of resources. In this study, we illustrate an approach to use 
decision-support tools employed in more comprehensive MSP processes to support the 
management of longspined sea urchins. 

The report includes three sections: 

• Section 1: Data collation of relevant datasets associated with the management 
of longspined sea urchins on the east coast of Tasmania, including ecological, socio-
cultural and economic (fisheries) values. 

• Section 2: Synthesis of relevant datasets to a common spatial configuration of 
‘planning units’. Here, we use the abalone fishery management sub-blocks to illustrate 
this process. 

• Section 3: Illustration of a spatial decision-support tool to support planning for the 
management of longspined sea urchins. The tool is based on multi-criteria decision 
analysis, and consists of assigning standardized scores to selection criteria, and 
weighting and synthesizing these scores to demonstrate the relative suitability of a set of 
areas for the implementation of given management objectives. 

Finally, we provide a path forward for implementation by highlighting seven critical aspects 
to consider if wishing to implement such a framework. These include the identification of 
clear objectives and/or purpose for a decision to be made and relevant datasets (i.e., 
selection criteria), assessing data availability, delineating planning units, and normalizing 
and weighting selection criteria. We ultimately recommend these be implemented at multiple 
(hierarchical) spatial scales when relevant and with strong input from stakeholders. 
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