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Executive Summary
A workshop was facilitated by the Goyder Institute for Water Research to bring together socio-economic
and ecological expertise to inform development of the South Australian marine parks monitoring,
evaluation and reporting (MER) plan. The day was divided in two parts with a series of contextual
presentations followed by group discussions of a suite of ecological and socio-economic indicators
proposed by the Department for Environment, Water and Natural Resources (DEWNR) for inclusion in the
MER Plan.
There were a number of key discussion points raised during the group discussions. These points are
summarized below as a key outcome from the workshop.
1. It was recognized that the key challenges for the MER program are:


Framing and resourcing the program to ensure the collection of appropriate data.



The ability to detect change.



The ability to attribute change to Marine Park management.

2. The MER plan (in particular the indicators and scale) will be focused on answering the question ‘have
the Marine Parks protected and conserved marine biodiversity in accordance of the Objects of the
Marine Parks Act and the Comprehensive, Adequate and Representative (CAR) concept’, but must
also consider the socio-economic impacts.
3. Biological data should primarily be collected at the community scale using a community diversity
measure to assess any changes across marine park management boundaries and between the
various Marine Park protection categories.
4. A range of key/iconic/bioregionally representative species should be monitored.
5. Mapping of habitats is important and supports a range of desired outcomes. The priority is to map
sanctuary and habitat protection zones.
6. Social and economic indicators will seek to measure qualitative as well as quantitative changes in
businesses and recreational activities and community perceptions about those socio-economic
changes.
7. The decision that a particular value/pressure/driver be monitored does not necessarily mean that
DEWNR collects the raw data. Data can come from other agencies, universities and the published
literature. Opportunities for partnered monitoring and data sharing should be explored to avoid
duplication and maximize Government’s investment in monitoring.
8. Assessing the currently available monitoring programs and data sets that exist in South Australia
and across government should be an input into formulating the design of the MER plan.
9. It was recommended that the MER plan be designed so that the information base can be applied to
inform assessments of future resource allocation, regional economies and community, socioeconomic and political questions relating to the Marine Parks.
A number of additional potential ecological and socio-economic indicators and existing monitoring
programs were identified by the expert workshop attendees for consideration in the development of the
MER plan.
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1. Introduction
A workshop was facilitated by the Goyder Institute for Water Research to bring together socio-economic
and ecological expertise to provide independent technical advice to assist the Department of Environment,
Water and Natural Resources (DEWNR) in developing the South Australian marine parks monitoring,
evaluation and reporting (MER) plan. The day was divided in two parts with a series of contextual
presentations followed by group discussions of a suite of ecological and socio-economic indicators
proposed by DEWNR for inclusion in the MER Plan.

1.1. Presentations
The workshop commenced with a series of three presentations to provide background and context of the
South Australian Marine Park program as well as information on two key socio-economic and ecological
studies.
Simon Bryars, DEWNR, gave an introductory presentation on the Marine Parks program which covered:
 The objects of the Marine Parks Act 2007 and the evaluation questions;
 Conceptual marine park diagrams including ecological and socio-economic values, pressures and
external system drivers;
 Development of the Baseline reports (see
http://www.environment.sa.gov.au/marineparks/Learn/understanding-effectiveness/evaluationreporting) and MER plan;
 What DEWNR was seeking from the workshop:
o Discuss indicators that can be used to address evaluation questions and detect changes;
o Are the proposed indicators appropriate?
o Discuss sampling design (temporal & spatial).
It was noted that overall the primary objective (and focus of any MER plan) of the South Australian
Marine Parks is to set aside a “Comprehensive, Adequate and Representative (CAR)” network of the
major marine habitats and communities in the recognised eight South Australian marine bioregions, not
the management of fisheries, although it is acknowledged Marine Park sanctuary zones can have impact
on historic fisheries access.
Anthony Kosturjak, South Australian Centre for Economic Studies, talked through the key findings of the
Regional Impact Assessment Statement (RIAS) report1 including:
 The purpose, approach and limitations of the study;
 The State-wide and Regional Impacts and Recommendations.
The workshop noted the report substantively used statutory provided fisheries catch and effort data. It
was advised that these data sets were established and are critical for enduring fisheries stock
assessments. The full Regional Impact Assessment Statement can be found at:
http://www.environment.sa.gov.au/marineparks/Learn/regional-impact-assessment-statements
Steve Delean, The University of Adelaide, presented some initial analyses of the existing Marine Park
subtidal reef data to look at how it fits into what will be needed for the analysis of monitoring data in the
future. He used the Generalised Linear Mixed Models (GLMM) to run simulation-based power analyses
for two regions; the Fleurieu (Encounter Marine Park) and Lower Yorke Peninsula (including Eastern
Spencer, Southern Spencer and Lower Yorke Peninsula Marine Parks combined). He looked at the power
to detect a step-wise difference and the power to detect a trend at both community and single species
levels. The results of his analysis demonstrated the importance of understanding in advance the
potential power of any monitoring program. Otherwise a significant investment might be made without
the likelihood of detecting a real change in the variable of interest.
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1

Kosturjak A et al, 2014. Sanctuary Zones Regional Impact Assessment Statement: Ceduna, Kangaroo Island and
Port Wakefield. Goyder Institute for Water Research Report Series No. 15/43, Adelaide, South Australia.

1.2. Ecological and socio-economic indicators proposed by DEWNR
Ecological indicators
A summary of the ecological predictions from the table in a draft baseline report was handed out to
guide the discussion on ecological indicators (see Appendix 1). The handout did not include the
pressures or the physical drivers. Attendees were asked to provide feedback on the types of indicators
suggested in the table to measure:
 Size and abundance
 Biodiversity
 Spatial extent
 Iconic species – including sharks, marine mammals, seabirds and shorebirds
 Connectivity
Socio-economic indicators
The socio-economic indicators from the larger table in a draft baseline report were summarised into
three slides to aid the discussion (Appendix 2).

2. Expert advice regarding proposed indicators
Expert advice from workshop participants on the proposed indicators is presented in this section with
suggested additional indicators presented in Section 3.
Ecological values
Diversity and abundance of species and communities
 Monitor the whole community.
 Be hypothesis driven and evidence based;
 Include intertidal zones in appropriate bioregions,
It was agreed that data should primarily be collected at the community scale using a community
measure such as diversity to assess any changes across marine parks management boundaries (zones
and outer boundaries). It was acknowledged that species richness (number of species) may not
change but the composition (species presence/absence) of ecological communities might. An ideal
measure of diversity is one that allows you to see what the drivers of change are based on which
species are changing.
Other measures discussed were potential indicators of ‘ecosystem health’ such as spatial area extent of
habitats or epiphyte growth. Another suggestion was to develop a set of indicators that are pressurespecific for a broad range of species e.g. use fish size structure for fishing pressure or use thermal
preference for impacts of temperature changes.
Changes to individual species in terms of size structure, abundance or biomass may be of interest at
certain locations but they should be monitored in the context of the broader assemblage. A suggestion
was made to do monitoring inside and outside historic Rock Lobster Sanctuaries if potential changes to
that species is of particular interest.
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During this discussion it was suggested that a prediction of change should not be the only criteria for a
value to be monitored. Habitats in particular locations may be included in the program because they are
bioregionally representative e.g. intertidal seagrass in the upper gulfs. Or locations for critical life stages
of iconic species like breeding colonies/nursery areas might be monitored where local changes might
occur that wouldn’t be picked up across the entire range of that species.
What other datasets may be available or could be collected:
 Initial survey of all components of an ecosystem;
 Primarily measure biodiversity;
 Need to also monitor regional suite of key species/species of interest, relevant to the particular
bioregion (this means would not have a common suite of species across all bioregions/parks);
 Identify where there is opportunity to liaise with or commission other programs;
 Refine a list of targeted indicator species to monitor (be explicit about why, including the assumptions
regarding the importance of the indicator in key ecosystem function for that Marine Park);
 Pick up intertidal zone through existing data/mapping for some regions and through
monitoring in relevant regions e.g. intertidal seagrass in upper gulfs.
Spatial extent of habitats
• Requires a relatively cheap and easy method (except for deep water assemblages such as the
deep water sponges etc);
• Change in spatial extent is an early indicator of impact
• Monitor habitat protection zone but also do mapping outside zones/parks;
• Important to map baseline habitat extent;
• Frequency of revisiting the mapping depends on the expected change rate;
• Recognise some habitats likely to be more dynamic than others
Mapping is an important part of the Marine Parks field program. It supports site selection for
inside/outside biodiversity monitoring through inventory and characterisation and is used to directly
monitor the spatial extent of the key habitats. It also supports desktop analysis of the achievement of the
‘Comprehensive’ and ‘Representative’ design principles. Further, the mapping of habitat protection
zones is critical for answering questions about the effectiveness of the zoning regulations. The priority
for DEWNR is to map sanctuary zones and habitat protection zones first before general managed use
zones and beyond the marine park boundaries. The frequency for re-visiting mapping will depend on the
expected change rate for each habitat and the known local pressures and drivers.
Iconic species
Iconic species data should be collected/collated and reported on at locations critical to a life-history
stage such as breeding or feeding e.g. Southern right whale numbers at Head of the Bight or White
shark numbers at the Neptune Islands. If there are specific iconic species that are affected by changes in
protected status, then include these on that basis. DEWNR does not intend to replicate monitoring of
those species but to acquire the data from other agencies and researchers to report on these indicators.
Socio-economic values
The workshop participants recommended that DEWNR needs to be able to:
•
•

Include reference areas (i.e., locations outside of the predicted influence of the MP)
Measure a change in nature/mix of marine-based businesses and recreational activities, need to
report on marine based industries directly related to the marine parks as well as the wider regional
economy and community attitude (e.g. move to using the marine parks for regional marketing and
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•

•
•
•
•
•
•

community assuming increased stewardship of key regions);
Capture perception of impact of marine park management on marine dependent activities as well
as actual impact of marine park management on marine dependent activities and pressures (i.e.
recognise that confidence and perceptions can have a real influence on economic and social
outcomes);
Measure quality of recreational, educational and cultural experiences as well as the number of
experiences;
Measure impacts of primary community (direct impact) and secondary community (indirect impact);
Compare measures of support against motivations of individuals (e.g. is it only people who have been,
or perceive they have been, negatively affected by MPs that don’t support them?);
Attribute whether people are leaving/joining or moving to communities because of marine parks
or other socio-economic drivers;
Demonstrate sufficient power in experimental design and data collection to detect changes in
indicators; and
Work with the fisher community to identify fishing behaviour at a fine scale to identify positive and/or
negative changes to fishing practices and yield.

Social
The specific methodology to be adopted needs to be such that the following questions can be
answered:
• Who will be measured?
• What do you use as a control or reference population if this were necessary?
• What scale can you capture data at?
The methodology chosen should be able to assess the specific concerns of the primarily affected
community as these people are those who will be personally affected if there is any change.
Because of their perceived vulnerability, there is a need to demonstrate that unnecessary loss will be
avoided as well as there being sustainability of local communities and new economic opportunities. Any
concerns will need to be interpreted in the light of the attitudes and other relevant socio-economic
indicators of the wider SA community.
Cultural heritage
Important sites are already protected by other legislation and administered by others parts of
government. The appropriate approach would be to ensure adequate consultation and coordination
between the various agencies to deliver a coordinated outcome and opportunity for regional communities.
However, the collection of data for cultural heritage indicators could improve local knowledge, education,
engagement, and stewardship which are important components of the marine parks program.
Economic
The fisheries indicators presented by DEWNR were supported by all attendees as being
necessary and appropriate. It was recognised that the set of indicators have limitations in
their application due to the spatial resolution being too large to adequately inform many of
the questions relating to marine parks performance and impact. Consideration will need to be
given on the collection and analytical methods to deliver the assessment. There could be
improvements in the spatial scale at which they are reported. Again it was suggested that
DEWNR approach individual fishers (in consultation with PIRSA) for their records to get the
resolution needed to answer the questions. Comparison of current fishing data to old records
need to also take into account how fishing power has increased over time. Need to
standardise old fishing data by fishing power (the power to find and catch fish).
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3. Additional ecological and socio-economic indicators suggested by workshop
participants
There was general support for the indicators proposed by DEWNR. After consideration of the proposed
ecological and socio-economic indicators to be included in the MER plan, the workshop participants
identified additional indicators that should be considered. The frequency and scale of data collection would
be subject to the type of indicator, scale and analysis to be determined by the MER program.
Value/Driver

Data type

Measure(s)

Indicator(s)

Potential source of data

Ecological
value

Mapping

Bioregionally
representative habitats
Key species/iconic
species/bioregionally
representative species
Physical and biological
oceanographic features

Habitat
spatial extent
species
abundance

MP Mapping program

Regional
investment
Catch per
unit effort
No. people
over time
Socioeconomic
Indexes for
Areas (SEIFA)
Adaptive
capacity index

Regional Development
Board
PIRSA
Fisheries/Individual
fishermen
State
recreational
fishing surveys
(PIRSA)
ABS census of
population and
community

GDP per
fishery
Level of
understanding
of MPs
Numbers and
ratings

PIRSA
Fisheries/Individual
fishermen
Tackle
and dive shop
owners

Employment
changes in
affected
industries
No. visitors
per year

ABS census of
population and
community

People
supportive of
MPs

Square Holes, People in
Parks surveys

Population
census
Physical
drivers

Environmental
variables

SE drivers

Regional
development
Commercial
fishing data
Recreational
fishing data
SE profiles of
communities and
regions

Regional economic climate

SE profiles of
communities and
regions
Commercial fishing
data
Survey data

Community resilience to
change

Tourism data

Quality and no. of
recreational, educational
and cultural experiences
Impacts of marine parks on
industries

SE value

Employment data

Tourism data,
visitor surveys
Surveys

Catch data
Participation in rec fishing
Relative socio-economic
advantage/disadvantage

Commercial fisheries
profitability
Fisher attitudes &
knowledge

Participation in marine
tourism/recreational
activities
Existence value of MPs

Salinity, temp,
chlorophyll etc

MP Monitoring
program/SARDI/
Universities
IMOS/SAIMOS

ABS census of population
and community

Visitor surveys

SATC

8|P a g e

4. Other considerations arising from the workshop discussions
In addition to specific discussion around the indicators proposed by DEWNR, there were several key topics
or themes that emerged from the workshop discussions that should be considered by DEWNR when
developing their MER Plan; these are summarised here.
Context - where does the MER Plan being discussed today fit into DEWNR’s broader Science Strategy?
The DEWNR Marine Park Performance team is finalising a marine parks MER framework document that
will put the monitoring component of the program into a broader science context in addition to the
specific legislative outcomes sought from the MER plan. DEWNR is also developing a Marine Parks
Research Partnership program to answer questions not directly addressed by the MER program.
Evaluation questions – are they weighted?
All of the evaluation questions need to be answered by the MER program. However, the Objects of the
Marine Parks Act, which the questions are designed to address, are weighted through the wording in the
Act. The primary object is to ‘protect and conserve marine biodiversity’ under a CAR framework whilst
the other 5 objects are secondary, equally ranked and require the management plans to ‘assist with’
their achievement.
Scale – spatial, temporal, ecological (i.e. individual species vs communities) for collection, analysis and
reporting
Scale was raised in discussion on many occasions during the day. In terms of spatial scale, it was asked at
what scale DEWNR would be reporting the results of the monitoring program. The SA Marine Parks
Network has a hierarchical design where zones are nested within marine park boundaries (bioregions)
and marine parks are nested within (and are representative of the major marine habitats) across the
whole of State waters. The scale that DEWNR will be primarily reporting the results of the monitoring
program will be the scale relevant to answering the question ‘have the Marine Parks protected and
conserved marine biodiversity’. There will need to be reporting of social and economic aspects at a scale
that makes sense to affected communities. Scale considerations also need to address any question as to
whether the actual (spatial) area of the various declared protection zones adequately provide for
effective ecosystem services (bio-physical) maintenance.
Connectivity – monitoring or research or both?
Following on from, and linked to the discussion on scale, the attendees were interested in how the
monitoring program would contribute to the assessment of the connectivity of the sanctuary zones and
marine parks across the Bioregion(s)/Network. It was suggested that some components of connectivity
could be included in the MER program but there is also much potential for specific research collaborative
projects with SARDI, Marine Innovation SA (MISA), the Goyder Institute, etc. If connectivity is to be
understood partly by monitoring, then data needs to be collected for that specific reason. DEWNR is
developing a connectivity research project which will look at gene flows, life histories, oceanography and
meta- populations to assess what defines habitats, what changes habitats and what are the barriers to
gene flow e.g. habitat fragmentation. This should be linked to established tag/release, census and
modelling studies by a range of institutions including SARDI and CSIRO. It was recommended that this
project be discussed with the MISA Advisory Group.
Detecting change – challenges regarding sampling and interpretation
The key challenges for the MER program are:
• The ability to detect change. From an ecological perspective, this will be different for different
species and communities at different locations which will require informed selection of target
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•

•

species and community assemblages in the design of the sampling program. From a socioeconomic perspective, the challenges will be balancing the scale at which the analysis should
occur against the availability of data at that scale and then whether the changes detected are
significant;
The ability to attribute any change (+ve or –ve) to Marine Park management. This will be difficult due
to all of the other factors that can influence marine systems. Data for sources of co-variance needs to
be factored into both the analysis and the interpretation of the results. It was recommended to get a
measure of the variance before deciding on a broad-scale sampling design (which will differ between
locations), and then evaluate and adapt the sampling program over time based on the results as they
come in. The preceding discussion is focused on the ecological aspects, but is equally relevant to the
socio-economic aspects. It was raised that in order to be able to attribute change to marine park
management, reference ‘communities’ are required, i.e. communities not adjacent to marine parks.
Deciding on a management response to change. The decision for management to make a response
based on the results of a MER program hinges on the confidence in the sampling design, data
collection, data analysis and interpretation of the results. A question posed was whether DEWNR
wants to try to detect a minimum measure of change e.g. two-fold increase or decrease as a trigger
for management response, or move towards a more precise measure of change i.e. design the
sampling so there is more confidence that a real change is being detected.

Access to data
Partnerships – pooling resources to determine what datasets exist and are currently collected through
other monitoring programs that may complement the marine park monitoring program. Significant
opportunities exist to partner with other agencies. IMOS/SA-IMOS were suggested as sources of data to
use as physical covariates in the analysis of biodiversity data, and for monitoring of connectivity across
the network.
The difficulty in accessing commercial fishing data at an appropriate scale for monitoring was raised
during the RIAS report presentation. Confidentiality measures around the data need to be recognised,
and respected for their significance to their primary function, and appropriate access negotiated. Their
scale of reporting could present difficulties in using them at the scale the MER program requires. The
protection of sensitive catch and effort data by the Fisheries Management Act was clearly stated by
PIRSA, but there was interest from SACES-DEWNR in pursuing opportunities to access finer scaled data in
the future whilst maintaining confidentiality for the fishers. It was noted that individual fishers are
required to keep the data for their own accounting purposes. An option is that these data could be
accessed through personal contact with a cross-section of the industry. However, pursuing individual
fisher’s data would be a resource intensive process and effectively involve duplication of effort given the
data is already processed by PIRSA.
State-wide marine tropho-dynamic model
There was some enthusiasm for the development of a tropho-dynamic model which, among other
applications, would be useful for interpreting any detected changes in the context of the broader marine
system. It was acknowledged that it is not currently within the scope of the Marine Parks program to
build a model on behalf of the State but that DEWNR could be involved in a collaborative project with
other agencies and research institutions if it was deemed a priority for the combined management of the
marine environment. It was suggested that this be discussed at a MISA Advisory Group meeting.
General observations to inform the MER Plan
 A prediction of change is not the only criteria for monitoring but it will help to prioritise the
program activities in line with its program logic, hypotheses and assumptions.
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The decision that a particular value/pressure/driver be monitored does not necessarily mean
that DEWNR collects the raw data. Data can come from other agencies, universities and the
literature. Opportunities for partnered monitoring and data sharing should be explored.
A basic approach to integrate the social, economic, ecological and biophysical data needs to be
developed. Perhaps a basic systems dynamics or Bayesian Network approach could be
considered. It is important that DEWNR assist decision makers in making a holistic approach to
their policy choices.
The frequency and scale of data collection should take into consideration the availability of
existing data collection processes, the program logic, hypotheses and assumptions.

5. Conclusion
The current report by the Goyder Institute for Water Research provides a summary of outcomes from a
workshop that gathered together a group of experts to provide independent advice on suitable indicators
for use by DEWNR in developing their Marine Parks MER Plan. The report will now be provided to DEWNR
for their consideration.
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Appendix 1. Ecological indicators proposed by DEWNR for the SA Marine
Parks MER Program
Category of
measures

Indicator

Ecological/ social /
economic value

Size/abundance

Biomass / species
size and counts /
species groups

Community
measures

Habitat

Iconic species

Critical
processes to
estimating
adequacy

Current method: DEWNR data
sets

Reef - Intertidal

Existing
DEWNR
monitoring?
No

Reef - Subtidal

Yes

BRUVS ± diver surveys

Seagrass - Intertidal

No

Seagrass - Subtidal

Yes

Sand - Intertidal

No

Sand - Subtidal

No

Mangrove

No

Saltmarsh

No

Reef - Intertidal

No

Reef - Subtidal

Yes

Seagrass - Intertidal

No

Seagrass - Subtidal

Yes

Sand - Intertidal

No

Sand - Subtidal

No

Mangrove

No

Saltmarsh

No

Reef

Yes

Seagrass

Yes

Sand

Yes

Inventory mapping
(video/swathe/imagery/diving)

Mangrove

Yes

Inventory mapping
(video/survey)

Saltmarsh

Yes

Inventory mapping
(video/survey)

Size/abundance
of some species
Residence times
of white shark
(Neptunes)
Population counts

Sharks

No

Sharks

No

Marine mammals

No

Population counts

Seabirds

No

Population counts

Shorebirds

No

Species ability to
maintain critical
life history stages

Connectivity
(genetic)

Research
proposal in
prep.
research
proposal
needed

Diversity

Spatial extent

Connectivity
(trophic)

BRUVS ± video surveys

BRUVS ± diver surveys
BRUVS ± video surveys

Inventory mapping
(video/swathe/imagery/diving)
Inventory mapping
(video/swathe/imagery/diving)
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Appendix 2. Socio-economic indicators proposed by DEWNR for the SA Marine
Parks MER Program
Local business and
community economics
Local business and
communities

Indicators
Human pop
GRP
Business counts
Local jobs
Unemployment
New Start Recipients
Av Salary
Building approvals
House sale prices
Socio-economic advantage and disadvantage

Social issues
Coastal recreation
Aboriginal heritage

European heritage
Local business and
communities
Industry economic issues
Shipping
Aquaculture
Recreational Fishing
Commercial fisheries
(include charter)

Tourism

Participation rates
Boat registration/license
Level of protection for registered sites
Level of engagement of partnerships and educational
activities
Level of protection for registered sites
Level of community support

Vessel calls
Cargo exports imports
Number of licenses
Direct output
Participation rate
Catch
Catch value
Catch rate
Fishing behaviour
Tourist operator numbers
Tourist expenditure
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