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Foreword
Valerie Taylor AM   
Knight of the Order of the Golden Ark  |  Luminary ocean preservationist

I was first introduced to the marine world along the NSW coast in the late 1950s. It was a paradise of 
marine animals both large and very small.

I was invited to join the St. George spearfishing club where I eventually became the Australian Ladies 
Champion (something I am not proud of but will help explain the reason I am writing this foreword).

I was also seeing hundreds of beautiful dead fish lying on the grass at a spearfishing ‘weigh in’ that 
caused myself and my husband Ron Taylor (deceased) to walk away from the spearfishing. We were 
both still at the top of the game. We walked away champions knowing we would never engage in the 
blood sport of indiscriminate killing for fun again. 

We became marine conservationists. Since then, I have been campaigning for greater protection of 
our marine environment. The present protection in NSW is totally inadequate. Reefs that were once a 
kaleidoscope of wonderful creatures are now compared to their former abundance almost devoid of 
fish life. Overfishing has taken a terrible toll.

It is only old time ‘spearos’ like myself who know the true extent of what our precious marine world 
has lost. I sometimes think I am the only diver left from the 1950s, the only one left to tell how rich it 
once was.

Being underwater filmmakers, Ron and myself, worked the NSW coast with our cameras, always 
looking for the rare, beautiful and exciting. There was not a reef or offshore island we did not 
visit several times a year. We could see the depletion of mainly fish and crayfish happening at a 
frightening pace.

Today, no young diver or snorkeler can ever know how magnificent the life around the NSW reefs and 
Islands used to be. Shelly Beach near Manly is perhaps one of the best examples of NSW marine life 
left, but even here, to my eye, there is a great deal missing.

Shallow reefs attached to headlands easily accessible to young snorkelers should be made 
educational no-take zones. We owe it to our country, our ocean, and our children.

I know it is important for young people to experience the excitement and wonder that greeted me 
when I first visited our then pristine reefs so long ago. 

We need marine ‘Totally Protected’ sanctuary zones. Areas where reef fish can live and breed in 
safety. Even present-day marine parks along the NSW coast have their protections wound back 
and are sad barren places in my eyes, compared to their former richness I saw. Marine parks offer 
partial and total protection zones — we must do more to cherish the most valuable parts, the ‘Totally’ 
protected reefs, weeds, and kelp beds. 

I have had success in having different marine animals protected, including the beautiful Grey Nurse 
Shark, a great money maker as a tourist attraction. It remains critically endangered due to fishing 
in their gutters where during the day they rest in groups waiting for darkness to go out hunting. This 
peaceful shark is the first in the world to be protected by law. It is important that all their habitats 
are totally protected. There is no sense protecting the tiger if you don’t protect the jungle. The same 
applies to the liquid world we call the ocean. We all need a place to live, love and breed.
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Executive Summary 
NSW enjoys a biodiverse coastal marine environment which  
supports a unique mix of tropical and temperate species.

The NSW Government has an opportunity to better protect this biodiversity by correcting past 
neglect of the NSW Marine Protected Area (MPA) system and returning NSW to its world class 
reserve system. The report begins by setting out a strong science case for the importance and 
value of the NSW MPA network, then discusses flaws in NSW’s MPA planning process and makes 
recommendations for the future. 

In 2013 and 2019, the NSW Government downgraded 36 sanctuary zones (SZs) across the NSW MPA 
system. These downgrades set a dangerous precedent where best-practice and scientific input were 
not fully employed. We argue that restoration, retention, and expansion of SZs are critical — they are 
key to local maintenance of biodiversity and fish populations, and essential longshore pathway stops 
for  
fish dispersal. 

This report will detail the evidence that SZs are key biodiversity safeguards and of additional benefit 
to adjacent fisheries (commercial and recreational), and so removing them is a threat to the NSW’s 
marine environment. Apart from local value, SZs act as “stepping stones” for larval and adult 
longshore connectivity, so removals may disrupt this process. SZs have been conclusively shown to 
enhance biodiversity especially of fishes, particularly exploited fishes (which are often very important 
in food webs). SZs are also of social and economic value, including places where swimmers, divers, 
snorkelers, tourists visitors can enjoy a high quality marine environment. 

We share key recommendations to assist government efforts to create a world class MPA reserve 
system. These will ensure marine parks (especially SZs) are well supported to give maximum 
biodiversity benefit, providing additional enhancement to recreational user value, including for fishing, 
tourism, and general nature appreciation. We recommend a process be in place to prevent non-
scientific removal of SZs, as has happened previously, as well as supporting adequate enforcement 
and scientific performance-testing of their values. 

 
The NSW story from a Founding Father of MPAs

One might say the history of the planning and establishment of a 
Comprehensive, Adequate and Representative (CAR) system of MPAs for NSW 
has been a long and chequered one. One of the main jurisdictional problems 
here has rested in the fact that historically NSW National Parks and Wildlife 
Service (NPWS) retained the primary responsibility for, and expertise in, the 
conservation of (mainly terrestrial) biodiversity throughout the state, while NSW 
State Fisheries (NSWSF, since incorporated into the Department of Primary 
Industries, DPI) had full responsibility for, and a highly developed expertise in, 
the conservation of all of the state’s aquatic fauna and flora, (except for aquatic 
birds and mammals which remained the responsibility of the NPWS). “Fish”, 
as defined under the previous NSW Fisheries and Oyster Farms Act 1935, thus 
comprised just about anything — other than birds and mammals — that lived, or 
“swam”, in the state’s waters. This jurisdictional problem delayed the initiation of 
any substantial work on an effective CAR MPA system.

During a short period in the early 1970s, both of the above government 
departments were located together in the same ministry, creating an 
opportunity for the relevant scientific and management officers of both 
departments, including myself in NSWSF as the Principal Research Scientist 
(Fish Ecology and Conservation) at the NSW Fisheries Research Institute, to 
successfully work together on a broad MPA endeavour.

This work was possible, thanks to our Environmental Studies team at NSWSF, 
which had previously begun to carry out surveys, including underwater diving 
surveys, of all of the “jewels in the crown” amongst the most highly regarded 
(e.g. by both divers and our fellow marine biologists) and other known high 
biodiversity marine sites throughout the entire NSW coastline. These surveys 
first resulted in the creation of a number of relatively small Aquatic Reserves 
by NSWSF over the following decade. (Due to jurisdictional difficulties, they 
couldn’t be called Marine “Parks” at the time). These Aquatic Reserves were 
established at Julian Rocks (in Byron Bay; since incorporated into the Cape 
Byron Marine Park), Long Reef (on Sydney’s Northern Beaches), North Harbour 
(near Manly), Towra Point (in Botany Bay), Shiprock (in Port Hacking) and 
Bushrangers Bay (near Shellharbour). During this time, survey and planning 
work was also carried out in preparation for the creation of a number of much 
more extensive MPAs, which were initially planned for the Solitary Islands, Jervis 
Bay and Lord Howe Island. 
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Introduction
The values of Australia’s and NSW’s coastal marine environment

Australia’s ocean gems: Australia has one of the most biodiverse marine coasts globally and spans 
latitudes from cold temperate to tropical. Its “sea territory” is the 6th largest area among countries on 
earth and covers over 30 degrees of latitude, including tropical to cool temperate ecosystems. 

Our inshore areas include coastal estuaries, sandy beaches, rocky reefs, mangrove and mudflats, 
all within the three nautical mile band administered by the state. Deeper habitats, such as reefs, 
supporting sponges, kelps and sandy habitats extend out into Commonwealth-managed areas to 
200 nautical miles. Each habitat has its unique biodiversity and forms a habitat mosaic/seascape with 
adjacent habitats, allowing movement of organisms between them. 

NSW waters: The NSW marine environment covers 12 degrees of latitude and subtropical to warm 
temperate ecosystems. It encompasses the northern limits to the Great Southern Reef and the 

southern subequatorial zone, with a “transition zone” at around 30 degrees.

NSW’s unique ocean landscape

Latitudinal connectivity: A key driver of biodiversity and physical ocean conditions (and management 
of our oceans), is the southward flowing East Australian Current (EAC). Coastal marine seascapes 
are impacted from roughly January to May each year by the south-flowing EAC (Creswell et al. 2016) 
bringing warmer waters and supporting north-south movement of larvae and propagules (Booth et 
al. 2007). Marine organisms usually have a dispersive phase, with the larval phase occurring after 
hatching from an egg. Larvae can drift and swim in the ocean for days to months before finding a 
new home on, for example, a coastal reef. Some fishes and other marine organisms, such as kelp, 
may disperse in this way for 10s of km to over 100 km, and this indicates the value of having a network 
of refuges (such as SZs), acting as “stepping stones” (e.g., Coleman et al. 2013). This spatial population 
connectivity means actions taken in one region or state can influence downstream populations 
(Figure 1), akin to terrestrial wildlife corridors.

NO SANCTUARY MARINE SANCTUARY

Larval
Dispersal

NO SANCTUARYMARINE SANCTUARY

Larval
Dispersal

Figure 1: Concept diagram illustrating that marine parks are spatially connected.
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‘1975’ saw the First International Conference on Marine Parks and Reserves 
being held by the IUCN in Tokyo, which I attended, and which provided us with 
much technical information and impetus for a more extensive MPA system 
in NSW. The creation by the Australian Government of the Great Barrier Reef 
Marine Park, with an Authority to oversee and manage it (GBRMPA), also 
occurred in that year. It was clear a more extensive and comprehensive zoning 
system, similar to the GBRMP, was now necessary for larger MPAs that were 
now being planned for NSW.

A couple of decades later, the initial (1998) Interim (now “Integrated”, version 
4) Marine and Coastal Regionalisation of Australia by our Fish Ecology and 
Conservation group at the Fisheries Research Institute at Cronulla, inspired the 
ambition that at least one major Marine Park was needed in each of the six 
separate bioregions that had been identified for NSW waters. Since that time, 
as indicated in this report, such major MPAs have been declared and have 
become well-established in all of these identified NSW bioregions, except for the 
Hawkesbury Shelf (the area roughly between Newcastle and Wollongong, and 
including the entire coastline of the Sydney Metropolitan Area), and the Twofold 
Shelf (near Eden in the far south of the state).

The former (Hawkesbury Shelf) gap in this MPA system is clearly, though 
unsurprisingly, due to the political, but also logistical, difficulties in establishing 
highly protected MPAs (including especially “No-Take” SZs) in such a densely 
populated area of the state. This primarily political difficulty has most recently 
been emphasised by the so called “Amnesties”, allowing fishing in SZs of the 
existing Marine Parks. They were granted by the previous state government, 
following political pressure by various narrow self-interest groups.

A working “triumvirate” between the recently created Marine Estate 
Management Authority (MEMA), DPI/Fisheries and DPE/National Parks to 
manage the NSW MPA system was originally in my opinion a potentially good 
idea, but, as pointed out in this report, its eventual approach to the overall MPA 
management problem (i.e. one based on threat and risk assessment, TARA, 
rather than CAR, see below) was both inappropriate and badly flawed, resulting 
in the retrogressive “Amnesties” as outlined above. 

What has held up the process, has thus usually been the differences in 
political ideology and adversarial attitudes of the various governments and 
their ministers to the sometimes conflicting needs for both natural resource 
exploitation (here primarily fisheries harvest) and biodiversity conservation. As 
clearly emphasised in this report, however, this conflict need not exist since a 
balanced CAR system of MPAs can contribute to both of these objectives.

As they say — and as outlined in some detail in the following report — much 
of the rest is history, and it now becomes the task of the relatively new Labor 
Government in NSW to pick up the baton for MPAs.

Dr David Pollard 
Research Associate with the Department of Ichthyology  
at the Australian Museum in Sydney.



Threats to the NSW  
marine environment
Summary of threats

Threats to the NSW marine environment can be natural and anthropogenic, and either local and global 
in nature. TARA, NSW’s Threat and Risk Assessment process, ranked threats (see below) to the NSW 
environment (including estuaries), to be discussed later, but key direct human-caused threats include:

• Land-use: vegetation clearing on land, foreshore development, estuary entrance modification, 
beach nourishing/grooming, stock grazing.

• Fishing: commercial, recreational, estuarine, offshore, various methods including handline, net 
haul, traps.

• Shipping: commercial shipping (freighters bulk carriers, smaller vessels such as ferries and 
charter boats), recreational boating (cruisers, yachts, fishing boats large and small).

• Pollution: stormwater and industrial runoff (urban areas: sewage effluent, industrial wastes, 
sediment), agricultural runoff (sediments, fertilisers).

What about climate change?

Over the last decades, the NSW coast has seen rapid changes of which many can be attributed to 
human-caused climate change. In particular, increased water temperature due to strengthening 
of the EAC, increased intensity of climate-related storms (“East Coast Lows”), rising sea levels, and 
change in freshwater flows to rivers have been documented. Management needs to adapt to the 
predicted changes (such as species range shifts, more intense storms, change in freshwater flows, 
and warmer winter waters) as well as climate synergisms with other threats, including river nutrient 
runoff, overfishing, and coastal development. A recent review of losses of marine biodiversity (Edgar 
et al. 2023) found continent-wide declines in reef biodiversity associated with ocean warming.

Marine bioregions,  
planning and MPAs
in NSW and Australia

The Australian coastline has been divided into over 60 bioregions based on geographical features 
that proxy for ecosystems. Coastal and offshore areas are managed by relevant states (coast to three 
nautical miles) and the Commonwealth (generally beyond three nautical miles to the 200 nautical 

mile limit) agencies. In NSW, six bioregions cover our coast (see Figure 2):

• Tweed-Moreton Bioregion with Cape Byron Marine Park and Solitary Islands Marine Park (total 
MPA are 47% of coast, with 7% as SZ)

• Manning Shelf Bioregion with Port Stephens Great Lakes Marine Park (total MPA are 45% of coast, 
with 8% as SZ)

• Hawkesbury Shelf Bioregion: Sydney has no marine park, approximately 1.3% in Aquatic Reserve 
system, with 0.4% as SZ

• Batemans Shelf Bioregion with Jervis Bay and Batemans Marine Park (total MPA are 52% of coast, 
with 8% as SZ)

• Twofold Shelf Bioregion has NO MPA and 0% as SZ

• Lord Howe Province (total MPA is 100% of islands, with 28% as SZ)

Figure 2: SZ protection in NSW managed waters across each bioregion.
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These are complemented by Commonwealth Marine Parks (no SZs) near Solitary Islands, Port 
Stephens Great Lakes and Jervis Marine Parks.

NSW Marine Parks and Aquatic Reserves [Figure 3] are multi-use zoned (compared with Victoria’s 
smaller (no-take only) reserve system. Typically, there are two main zones — the SZ (no-take) zone, 
approximately 15-20% of the MPA network (IUCN Protected Area Category II) and the Habitat 
Protection zone (HPZs) which allows most forms of recreational fishing (around 75% of the MPA area, 
IUCN IV). Approximately 7.4% of the NSW marine environment is zoned as highly protected or no-take, 
equivalent to IUCN protected area category II National Park.

Figure 3: Map of NSW MPAs. Approximately 7.4% of the coastal waters are no-take, with less than 
1% in the Hawkesbury Shelf Bioregion. Inset: Sydney region with existing Aquatic Reserves in Red.
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The value of MPAs 
Especially SZs (no-take)

Marine parks

Marine parks have been adopted worldwide as a key plank in any ocean biodiversity conservation 
plan. Their primary purpose has been to conserve biodiversity by excluding exploitative practices, 
such as fishing and mining. While marine parks are often legislated to reduce or prevent direct 
exploitative activities, they are also centres for marine protection in general, including combatting 
habitat disturbance and improving water quality, and act as resilient habitats in the face of climate 
change (Bates et al. 2019). Despite the social and economic value of MPAs, it is important to note 
the Marine Estate Management Act 2014 (MEM Act) states “The primary purpose of a marine park 
is to conserve the biological diversity, and maintain ecosystem integrity and ecosystem function, of 
bioregions in the marine estate.”

In 2022, Australia ranked the 9th country globally for percentage levels of ocean area under high 
protection, with 9.6% no-take SZs, (Mpatlas.org, 2022). Therefore, global targets of 30% are way above 
the on-the-ground protected area network at this time.

SZs: gold class marine protection

Global research on the performance of marine no-take (SZ, IUCN I or II) zones has overwhelmingly 
demonstrated their benefits:

1. Higher biodiversity compared to adjacent less protected areas, such as HP zones.     

2. Higher abundance particularly of exploited species (e.g. targeted fish, crabs, abalone, lobster).

3. Higher sizes/biomass particularly of exploited species.

4. Spillover of adults into adjacent exploited areas (see Figure 1).

5. Spillover of larvae into nearby exploited areas, leading to higher fish biomasses and fishing 
opportunities in adjacent areas (see Figure 1).

6. Being close to a natural state: outside SZs food webs are altered, mostly by removal of key species 
especially top predatory fishes.

Edgar et al. (2014) reviewed 87 MPAs worldwide including Australia, and showed that to be of 
maximum effectiveness, they must: include No-take zones, have effective Enforcement, be Old (in 
place for >10 years), be Large ( >100 km2) and be Isolated by deep water or sand (thus NEOLI). Only 
10% of the MPAs in their analysis had four or five of the criteria.

The Australian situation: evidence for effectiveness of SZs     

Key global research on the effectiveness of SZs (no-take areas) has been conducted in Australia, 
including NSW. Edgar et al. (2018) showed definitively that a substantial drop in marine fish stocks in 
Australia over the decade 2005 to 2015 occurred but not in SZs, and exploited species dropped but 
not non-targeted species, emphasising that direct fishing activity was the main cause. Harasti et al. 
(2018) demonstrated that snapper (one of the most popular recreational and commercial targets) 

were larger and more abundant in SZs (no-take areas) but that adjacent HP zones (line fishing 
allowed) had few benefits over open areas. A summary of key scientific papers and their findings is 
given in Appendix 1. 

Spatial protection is embedded in standard fishery management, so SZs can be fisheries 
management tools. The Marine Estate Management Authority (MEMA) notes that marine parks:

• conserve biodiversity, ecosystem integrity and function, particularly by managing cumulative 
threats associated with reductions in abundances of species and trophic level

• Provide scientific reference sites

• Conserve bequests and intrinsic values

• Increase resilience to the impacts of climate change

These key points are well stated and highlight the primacy of marine conservation and its role in 
climate impacts of marine parks, which are not primarily to improve fishing performance outside 
MPAs. It should be emphasised that fisheries management that occurs outside SZs has conservation 
benefits. However, marine park management and fisheries management are very different: they 
have different objectives. Fisheries management aims to sustain fisheries to allow long-term stable 
catch rates by fishers, while marine park management seeks to enhance/maintain biodiversity. The 
divergence is clearly seen where, if fish stocks are at a fraction of their natural/historical abundance 
but the new low level is maintained, this is seen as a win for fisheries management, but clearly not 
so for maintenance of natural ecosystems and marine food web integrity (fishing removal of key 
predatory fishes).

10 11

D
ar

k 
Po

in
t, 

Pr
ov

id
en

ce
 B

ay
 ©

 Ja
m

es
 S

he
rw

oo
d



Batemans Marine Park
450 km south of Sydney  |  Approx. 850km2  |  Est. 2006

Sanctuary Zones: 19%

Values: Rocky reefs, deep rocky reefs, key estuaries (eg Clyde river), key lagoons. Offshore Tollgate 
Island and world renowned Montague Island.

Evidence of effective Sanctuary Zones: Five years after the creation of the park research showed 
that fish abundance was 38% higher inside the marine sanctuaries than in partially protected areas 
(Kelaher et al. 2014), i.e., they found no benefits as measured by fish abundance from partially 
protected areas in the Bateman Marine Park.

After ten years, SZs displayed greater stability in species composition with 4-6 times the species 
commonly targeted by fishers compared with partially protected and unprotected areas (Pettersen et 
al. 2021).

Red morwong and abalone found to be more abundant inside of marine sanctuaries compared with 
partially protected areas (Coleman et al. 2013).

Risks: Amnesties (revoke SZ status). The 2013 government Amnesty removed significant areas of SZs 
to allow fishing without evidence, including at Montague Island. Currently, about 700 ha of former SZ 
allows fishing. Port Stephens -  

Great Lakes Marine Park
150 km north of Sydney  |  Approx. 980 km2  |  Est. 2005

Sanctuary Zones: 18%

Values: Key offshore islands, sandy beaches, subtropical coral beds, northern limits to weedy 
seadragon populations, Broughton Island habitats, key seabird nesting e.g. Gould’s Petrel. The 
adjacent Hunter Commonwealth Marine Park offshore is 6257 square kilometres.

Evidence of effective Sanctuary Zones: After eight years of protection, snapper numbers and size 
increased inside of SZs with an almost three-fold increase in numbers at Broughton Island (Harasti et 
al. 2018). 

Wrasse, scorpionfish, sea bream, leatherjacket and morwong also increased inside of SZs when 
compared with the fished areas outside (Harasti et al. 2017).

Risks: Amnesties (revoke Sanctuary status). The 2013 government Amnesty removed key sandy beach 
and rocky reef habitats SZs to allow fishing without evidence of likely impacts. Port Stephens estuary 
soft coral beds were decimated by sand movements.  
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Cabbage Tree  
Bay Aquatic Reserve
Sydney  |  Approx. 20ha  |  Est. 2002

Sanctuary Zones: 100%

Values: Profuse fish and invertebrate life, sea cliffs, expanding subtropical coral beds.

Evidence of effective Sanctuary Zones: Cabbage Tree Bay, Manly, has shown even small marine 
sanctuaries are playing a critical role in the restoration of the marine environment by enhancing 
biomass and biodiversity at the local scale (Turnbull et al. 2018). 

Beck et al. (2016) showed Cabbage Tree bay and Bushrangers Bay Aquatic Reserves had more 
key predators (up to 10 times) than paired fished areas nearby. Curley et al. (2013) found increased 
numbers of both red morwong and legal-size yellowfin bream where spearfishing is prohibited, 
relative to fished control sites.

Risks: As a small and very popular area in Sydney, issues such as boating (anchor damage, litter), 
nearby fishing (removal of fish, plastics pollution) need careful management. The volunteer group 
Friends of Cabbage Tree Bay are effective at education and enforcement.

Jervis Bay Marine Park
140km south of Sydney  |  Approx. 215 km2  |  Est. 1998

Sanctuary Zones: 20%

Values: Spans over 100km of coastline and adjacent oceanic, embayment and estuarine waters. 
About 15km away from the offshore Jervis Marine Park (Commonwealth waters) that covers 
approximately 2400km2 of the continental shelf.

Rocky reefs, deep rocky reefs, high sea cliffs, Bowen Island (penguin colonies) Indigenous areas  
(e.g. Wreck Bay). Bay supports extensive seagrass beds.

Evidence of effective Sanctuary Zones: Cheilodactylus fuscus (red morwong) had higher densities 
in no-take SZ’s, (Barrett et al. 2009).  Fishing discards attract rays (Pini-Fitzsimmons et al. 2023). 

Risks: Large embayment susceptible to algal blooms (eg coccolith bloom bay-wide event), but 
generally well flushed.
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Solitary Islands Marine Park
500 km north of Sydney  |  Approx. 710km2  |  Est. 1998

Sanctuary Zones: 12%

Values: Profuse fish and invertebrate life, sea cliffs, significant hard coral cover and diversity”, and 
sub-tropical – warm-temperate overlap zone.

Evidence of effective Sanctuary Zones: SZs had significantly larger animals and 
higher abundances when compared with partially protected (Habitat Protection Zones or HPZs). 
No difference between the partially protected areas (HPZs) and areas open to fishing (General Use 
Zones or GUZs). Fished species, such as snapper, grey morwong, pearl perch, and venus tuskfish were 
found to be consistently more abundant and larger in sanctuary areas after 14 years of protection 
(Malcolm et al. 2018). 

Giant mud crabs were 2-3 times more abundant in the SZs compared with areas open to fishing in 
the park’s estuaries (Butcher et al. 2014).

Risks: Our earliest established marine park, the SIMP, is a major diving tourism centre. It is a 
transition point of ocean subtropical to warm temperate zones, so it is very vulnerable to climate 
change shifts in condition, but also to agricultural runoff from coastal farms. In January 2011, 
parliament passed a zoning plan to boost marine protection to 20% — however, this was rescinded by 
parliament three months later with a change of government, (Hansard, 25 May 2011).   

The TARA approach 
Risks and benefits, does it link with CAR principles?

The previous government rebadged the NSW marine environment as the ‘NSW Marine Estate’, 
implying the state’s marine environment is a resource to be utilised. Integral to current ‘NSW Marine 
Estate’ spatial planning is the TARA approach. The TARA model is largely based on what is often 
a highly subjective assessment of perceived threats and risks to marine parks, using information 

provided by stakeholders.

The MEMA advises the NSW Government on the management of the NSW marine estate. MEMA’s 
functions under the MEM Act include undertaking threat and risk assessments, developing 
management strategies, promoting collaboration between public authorities and fostering 
consultation with the community. The NSW Marine Estate Threat and Risk Assessment Report Final 
Report, (2017, page 3) outlines the NSW Government approach to marine management as “key 
outputs of the TARA process in the form of evidence-based risk levels for threats to the environment, 
social and economic benefits provided by the marine estate for the state.” This statement should 
have been qualified to note MPAs’ primary role is biodiversity conservation.

The process of the TARA Framework for the NSW Marine Estate is (in order) to:  

1. Identify key benefits and threats to those benefits that the Estate provides to the NSW community 

2. Prioritise threats based on the risk (a combination of likelihood of a threat occurring and 
consequence of the threat) they pose to community wellbeing, so that management efforts can 
focus on the most important issues 

3. Assess the adequacy of current management settings and alternative options for addressing 
priority threats 

4. Implement the most cost-effective management settings that adequately address threats 

5. Be accountable to the NSW community in terms of monitoring the effectiveness of management 
settings. 

Threat and risk ranking is the focus of the second step in this five-step process, and as stated, this is 
focused on “community wellbeing” rather than biodiversity conservation.     

A key element of the TARA process is the ranking of perceived threats. This critically involves the 
subjective categorisation of threats, then “expert opinion” (often without direct evidence) to rank these 
and prioritise action. The TARA for NSW Marine Estate (New South Wales Marine Estate Threat and 
Risk Assessment Report Final Report, 2017) recognised (ranked) threats as seen in Table 1.
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Table 1:  Ranked NSW Marine Estate Threats (using the TARA method) with fishing threat categories highlighted in yellow.

1. Urban stormwater discharge

2. Estuary entrance modifications

3. Agricultural diffuse-source runoff

4. Clearing riparian & adjacent habitat including wetland drainage

5. Climate change (over the next 20 yrs)

6. Modified freshwater flows

7. Foreshore development 

8. Recreation & tourism boating & boating infrastructure

9. Navigation & entrance management & modification, including harbour maintenance

10. Sewage effluent & septic runoff

11. Stock grazing of riparian & marine vegetation in estuaries

12. Four-wheel driving

13. Recreational fishing – boat-based line & trap fishing

14. Passive recreational use – swimming, surfing & dog walking

15. Recreational fishing – shorebased line & trap fishing

16. Beach nourishment & grooming

17. Commercial fishing – ocean trawl

18. Commercial fishing – ocean trap & line

19. Commercial fishing – estuary general 

20. Deliberate introduction of pests & weeds

21. Shipping – small commercial vessels

22. Oyster aquaculture

23. Commercial fishing – ocean haul

24. Recreational fishing – hand gathering

25. Whale & dolphin watching

TARA shortcomings

Categorisation bias: Note in Table 1 above that “fishing” has been subdivided into seven categories 
which means each is ranked further down the list, whereas other categories, such as foreshore 
development, have not been divided further. In the case of foreshore development, it could have 
been divided further e.g. in private homes and commercial infrastructure categories. If the seven 
fishing activities were combined into one category (as is the case for other categories) it could be the 
Number One Risk to the NSW Marine Estate.

Ranking processes bias: Expert opinion must be carefully managed to avoid biases. Opinion, even of 
experts, is clearly inferior to actual evidence and so must not be preferred. And, even if opinion (not 
evidence) must be used, there are many better processes that can be employed (e.g., multicriteria 

analysis: Fowler et al. 2014). These analysis models detail how the expert opinion process needs to 
be carefully planned, including correct stakeholder identification, deployment of adequate ranking 
methodology, and how to best present biases in the absence of evidence, even if experts are used. 

The State-wide TARA was informed by a series of matrices, guided by a series of background 
information reports developed by the MEMA agencies and external consultants to inform the 
assessment. For instance, the Marine Estate Expert Knowledge Panel (MEEKP) developed rankings 
as part of a one-day workshop undertaken on 26 May 2016, which appears inadequate given the 
complex background data and ranking recommendation inputs. Decision-making became centred 
on a comprehensive background report (NSW Marine Estate Threat and Risk Assessment Background 
Environmental Information, 2016), which provided the information on environmental assets and 
activities in the NSW Marine Estate to inform an assessment of TARA to these assets. This information 
was presented in the final TARA report (NSW Marine Estate Threat and Risk Assessment Report 
Final Report, 2017). The evidence outlined in these reports was also used as the basis to identify and 
assess the threats through a series of workshops with MEMA agencies, independent experts, and key 
stakeholders along the NSW coast.

Threat and Risk Assessment Framework for the NSW Marine Estate (2015) noted all of the evidence 
used in a TARA should be transparent so that it is clear what evidence was used to form a judgment 
about the threats and risks. This report shows further transparency over decision-making is required, 

as demonstrated by critical flaws in the application of TARA. 

Case study on ranking processes bias: As an example, risk ratings in the NSW Marine Estate Threat 
and Risk Assessment Report Final Report (2017) placed Four Wheel Driving at #12, yet the background 
evidence (NSW Marine Estate Threat and Risk Assessment Background Environmental Information, 
2016) noted that there is “is no specific information on the level of activity and level of associated 
stressors”. By contrast, (NSW Marine Estate Threat and Risk Assessment Background Environmental 
Information, 2016) provided evidence that Recreational Fishing – Shore (#15) and Commercial Fishing 
– Estuary General (#19) had significant impacts including bycatch, incidental catch of species of 
concern (protected shorebirds, grey nurse sharks), and caused associated marine debris (e.g. rise in 
Taronga Zoo treatment of animals suffering recreational fishing debris injuries).  

The government’s own evidence shows there is no justification for the high ranking of 4WD above 
‘all’ fishing activities, considering the limited area of use by 4WDs in the study. The New South Wales 
Marine Estate Threat and Risk Assessment Report Final Report (2017) lists a “summary of evidence” for 
4WD impacts as:     

“While most activities contributing to physical disturbance are more common in the Hawkesbury 
region, 4WD is more commonly allowed on the North Coast Beaches, and is limited within the 
Hawkesbury Region to one or two locations.”

And in Appendix C, “Water pollution – physical disturbance, habitat impacts and toxicants likely to 
result in minor impacts, but under current management there is limited access to the nearshore area 
for four wheel drives in estuaries”.

These statements show 4WD impact on the marine environment is more a localised threat. It is 
important the government releases any documentation, including evidence, that led to the decision to 
rank 4WD impact and other impacts above Fishing as an overall category, including, used by the NSW 
Marine Estate Threat and Risk Assessment Report Final Report (2017), given the above apparently 
erroneous rankings.               
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The CAR (Comprehensive-Adequate-Representative) Approach

The “gold-standard” alternative is the CAR approach, which drives the planning process, on the 
premise that areas need to be set aside for Marine Parks, and within them no-take SZs, as advocated 
globally and in Australia. CAR posits spatial protection is required and then asks where best to place 

protection zones to fulfil the criteria:

• Comprehensive(ness) – an MPA network should include the full range of ecosystems recognised 
at an appropriate scale within and across each bioregion, i.e. the network should stretch across 
the entire marine environment of a state or territory.

• Adequate(ness) – an MPA network must contain sufficient levels of protection to ensure the 
ecological viability and integrity of populations, species, and communities.Current best-practice 
MPA design should ensure a minimum of 30% of the marine estate is protected within SZs.

• Representative(ness) – an MPA network must represent all habitats and ecosystems, including 
at a bioregional level. For this to be achieved in NSW, marine parks should be established for the 
Hawkesbury Shelf and Twofold Shelf bioregions. MPA network design should also represent all 
habitats on a local level e.g. this might include kelp forest, sandy shores, a grassy seabed, a coral 
reef, or a rocky shoreline.

Input data for CAR include seabed mapping, habitat/vegetation surveys, knowledge of hydrographic 
processes (e.g. currents). The CAR process is widely used in Australia.

Ultimately, the conservation values of MPAs need to be prioritised to ensure that biodiversity is 
protected in perpetuity. TARA should sit below this and inform decision making that applies to different 
stakeholder interests in the marine park.   

Impacts of  
downgrades to MPAs 
Australia has been a global focus for SZs delisting and downgrading (Albrech et al. 2021, see 
Figure 5,6). There are concerns the proposed Toondah Harbour development may lead to further 
downgrade issues in the Moreton Bay Marine Park in Queensland.

A devastating blow to marine conservation in NSW came in 2013 when the government announced  
key SZs would revert to HP zones, allowing fishing (aka “the Amnesty”). This was done without warning 
or empirical evidence, and the NSW government has clearly indicated that it used TARA, a resource 
model approach to planning, rather than using the recommended National Reserve System model 
of CAR (see above a critique of the TARA).  In total, about 9% of NSW’s former SZ network has been 
downgraded since 2011. The loss of high functioning SZs is about 330 times the area of the 20 hectare 
Cabbage Tree Bay Aquatic reserve in Sydney.

Solitary Islands Marine Park

8% was upgraded to SZ and then wound back in the Solitary Island Marine Park in 2011, negatively 
impacting on improved CAR representation and connectivity (Figure 4). The initial zoning upgrades 
were supported by the Solitary Islands Marine Park zoning plan review report 2009, which found:  

• The park provided inadequate SZs protection levels, with many groups calling for 20% to 50% of 
each habitat type.  

• A lack of representation of habitat types in SZs, including in estuaries, deep and intermediate 
reefs, and island-fringing reefs. 

• A lack of contiguous SZs to provide for habitat protection. 

Examples of improvements in the initial 2011 plan included continuous protection for intermediate and 
deepwater zones (with offshore reef habitat not currently represented) and increased protection for 
the critically-endangered grey nurse shark at North Solitary Island. 
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2013 & 2019 Amnesties

In 2013, the O’Farrell Government opened 30 marine sanctuaries to 
fishing (see Appendix 2).  Seven of these sites were in the Bateman’s 
Marine Park. Under pressure from the public, the government was forced 
to restore 20 of the lost SZs in NSW, but erosion of marine protection 
continued when in 2019 the NSW government opened six more SZs to 
fishing in the Batemans Marine Park (Figure 5). 

Figure 4. The 2011 Solitary Islands Marine Park rezoning was rescinded shortly after its 
implementation resulting in significant losses to the (pink) SZ network. SZ areas permanently 
lost (in red), and retained (in green) as a result of the O’Farrell Government’s decision in 2011 
to rescind the Solitary Islands Marine Park Management Plan.

Figure 5. Map of the Batemans Marine Park indicating the extent of the downgrades since 
2011. SZ areas temporarily lost (in orange) and permanently lost (in red) as a result of the 
O’Farrell Government’s Amnesty and further rollbacks under the Berejiklian Government.

These sites included Brou Lake (South), Clarks Bay (Freshwater Bay), 
Forsters Bay, Montague Island, and Nangudga Lake. A total of 330 
hectares of SZs were downgraded in 2013, reduced to 200 hectares 
in 2014 when some downgraded SZs were returned, but after more 
2019 downgrades, over 700 hectares of Batemans Marine Park 
nearshore marine habitat has been downgraded.  Habitats open 
to fishing in these Amnesties, including key rocky headlands, beach 
habitats, lagoons, and estuarine systems, plus slabs of the waters 
off Montague Island, a critical habitat of prolific fish life, the critically 
endangered grey nurse shark, and the ‘vulnerable’ EPBC-listed 
Australian and New Zealand seals.
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Reversing protection of natural habitats can have devastating effects, including rapid depletion 
(see Harasti et al. 2019), more human litter, such as monofilament fishing line, and loss of biological 
connectivity. SZs act as important “baseline” ecosystem states for research into ecological change 
so downgrades can disrupt ongoing research which requires SZ stability over time to determine 
connectivity, including across the NSW marine environment as a whole. Sandy beaches, a target 
of Amnesties to date, harbour significant biodiversity and are corridors for fish migration, such as 
Australian salmon and whiting. Accessible rocky reefs, another habitat type that lost SZ protection, 
support a range of fish and invertebrate species. Equivalent to a marine protection downgrade, the 
delays in announcing a Sydney Marine Park over the last decade have prevented important no-take 
protection in Australia’s busiest bioregion for recreational fishing and general human pressures. 

Future planning 
How to build a robust MPA network along the NSW coast 

A process should be developed to ensure adequate marine protection in NSW, one that considers 
stakeholder views, but is strongly based on marine conservation (anchored in the CAR principles 
and at a large-scale to incorporate connectivity). This view is supported by the 2020 NSW’s Marine 
Estate Knowledge Panel’s technical paper, reviewing the biological and ecological sciences relevant 
to assessing NSW’s MPA performance. The paper concludes “the current network of NSW MPAs, with 
effective zoning restrictions, established on a bioregional basis and applying the CAR principles, 
provides a critical component of an integrated approach to the management of the NSW Marine 
Estate. This network of MPAs enables conservation outcomes that would not otherwise be possible 
with other management regimes or tools.” The process must provide outcomes immune to political 
interference and happen in a timely and transparent manner. Planning should be led and conducted 
by recognised MPA experts, rather than non-expert consultants. Importantly, the previous network 
of MPAs must be restored and protected for reasons of resilience and long-term status. The gains 
from these must not be eroded by political intervention (such in the 2013 and 2019 Amnesties). New 
processes and on-the-ground outcomes must be based on expanding on the original network, rather 
than a ‘no net loss’ approach. Legislative reform which includes clearly stating best-practice MPA 
management principles and planning processes should be considered. Below are some key aspects 
that need attention in revitalisation of the process: 

Education and collaboration/cooperation

Better communication of the values of no-take areas to fishers and the wider community is essential. 
This includes communicating biology and biodiversity concepts and evidence for spillover and other 
phenomena, including communicating the excellent research already produced by government 
agencies on SZ values. Giakoumi et al. (2018) showed that comprehensive stakeholder engagement 
was key to MPA success, and Fowler et al. (2014) described a multicriteria analysis involving 
stakeholder engagement that generates a very robust decision where many alternatives exist. 

Enforcement needs to be boosted

Reinforcing earlier-cited literature, Edgar et al. (2014) summarised the features of 87 MPAs as due 
to five key factors: No-take, well Enforced, Old (>10 years), large (>100 km2), and Isolated by deep 
water or sand. Some of the most successful MPAs have associated vigilance and enforcement. For 
example, at Maria Island Tasmania, there is a permanent ranger presence, while at Cabbage Tree 
Bay SZ in Sydney, the Friends of Cabbage Tree Bay (funded by the Northern Beaches Council) help to 
provide vigilance and education. Cabbage Tree Bay also is exceptional in its small size, yet very high 
biodiversity, perhaps a model for smaller well enforced local marine protection.
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A 30 x 30 vision for NSW marine waters

Australia committed to the Global Biodiversity Framework, which includes a commitment to protect 
30% of lands and seas by 2030, an important goal for future marine conservation and one which can 
support adjacent robust fisheries. Why 30%? Bohnsack et al. (2000) described the rationale for 30% 
area no-take. This combined reproductive theory and modelling of fisheries removals and connectivity 
of marine systems. At present, Australia’s marine park network falls short, with Commonwealth  waters 
about 10% no-take. State waters fare worse as follows: Victoria 5.3%, NSW 7.4%, WA  2%, SA 6%, Qld 4%, 
Tasmania 1.7%. While any marine management is useful, it is clear that to be fully effective areas must 
have “no-take” SZ status. Each coastal bioregion (six of which are in NSW) must have adequate (i.e. 
CAR standard) MPAs to ensure biodiversity coverage at an appropriate scale (i.e. NSW-wide) and 
maintain latitudinal connectivity of “safe havens” for species dispersal.

Fund key research and enforcement

Effectiveness of SZs for biodiversity enhancement plus for connectivity is of critical value, nuanced at 
the species level where data gaps exist, if we are to maximise SZ benefits to maximise biodiversity 
and connectivity. Government funding of this research is very poor, with best practice international 
examples including Palau’s tourist environmental tax (Pristine Paradise Environmental Fee), which 
feeds into good research outcomes. In Australia, opportunities may include State Recreational Fishing 
Trust funds collected from annual license fees. At present, these are not well directed to research on 
marine conservation and marine parks, but this could change. Also, the rise of citizen marine science 
adds an opportunity. Ongoing long-term monitoring is critical to assessing positive and negative 
impacts given decades may elapse for no-take benefits to accrue. Given funding to researchers 
may be sporadic and limited, thus necessitating short-term outcomes, citizen science properly 
managed may be a key here. Advancing partnerships with Indigenous Rangers, including the Gamay 
Rangers (La Perouse Local Aboriginal Land Council, Sydney), is extremely valuable in this process, as 
Indigenous Australians have been caring for country for thousands of years. The Gamay Rangers use 
an effective model where they have been marrying traditional knowledge with modern-day ranger 
training and with linkages to scientists. 

Conclusion and  
recommendations
NSW is a documented world leader in biodiversity management and conservation research. NSW 
coastal waters harbour globally-significant marine biodiversity but are under present and future 
threat by exploitation (e.g. fishing), climate change and overdevelopment. The NSW marine protected 
area (MPA) network is well supported and valued by the overwhelming majority of NSW residents 
(2014 Galaxy Poll). The system has, however, suffered immensely under previous governments and 
aspects of oversight by Department of Primary Industries (DPI) – with significant reductions in marine 
park management, public relations and communications, research and compliance activities. These 
have included the removal of sanctuary protections and significant reductions of environmental 
protections of the MPA system. Ministerial decisions (e.g. removing protection without consultation) 
over the last decade have led the NSW Government to fall short of their statutory requirements for 
NSW marine parks (e.g. zoning reviews for Cape Byron, Solitary Islands, Lord Howe Island, Port 
Stephens Great-Lakes, Jervis Bay and Batemans Marine Parks), as well as non-delivery of required 
Marine Park Advisory Meetings for each marine park.

The science is clear. Significant levels of research have been done across the NSW MPA network using 
the National Representative System of MPAs guidelines and the CAR principles, indicating the strong 
conservation benefits of SZs across NSW. This research is in line with similar findings worldwide of 
the effects of no-take marine reserves. NSW already “punches above its weight” with key research 

findings, as demonstrated in this report (e.g. Appendix 1).

We recommend:

1. Relocating MPA administrative control into the Department of Environment (DPE).  Shift 
administration of MPAs (including administration of the MEM Act), out of the DPI, placing all NSW 
protected area estate under the administrative control of the Department of Environment. 

2. Restoring sanctuary zones (SZs) and building on the existing MPA network, rather than reducing, 
shifting, or trading zones.  

• Apply CAR best-practice principles for reserve system design, the National Reserve System 
guidelines and other international scientific standards, including the 30x30 target on a 
bioregional basis, and ensure connectivity. 

• Use a TARA as a tool that feeds into the design process, rather than making it the main focus of 
MPA design. 

3. Establish MPAs in largely unprotected bioregions. This includes a Sydney Marine Park 
(Hawkesbury Shelf) and an Eden Marine Park (Twofold Shelf).

• These MPAs should contain significant SZs to ensure connectivity and allow local biodiversity to 
flourish and not impede connectivity.  

• One option towards this is to convert all NSW Aquatic Reserves to fully no-take SZs.

4. MPAs, like their counterparts on land, are a conservation tool established to manage, protect and 
recover biodiversity and species, and should be applied as such and not be used as a fisheries 
and resource management tool.
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• While spatial closures (e.g. SZs) are a proven fishery management tool, this should not be the 
primary reason for the establishment and maintenance of SZs. Fisheries management tools 
have different objectives, usually to enhance the profitability and sustainability of the fishery, 
which can be very different to the goal of preserving a natural ecosystem. Fisheries tools are 
based on current populations, not on the goal of restoring historical population levels. For 
example, a sustainable flathead fishery would see no decline in biomass in future, despite 
a high drawdown of stock in decades gone by (called the “shifting baseline” phenomenon, 
whereby high abundances of fish in decades past are forgotten and current abundances are 
based on too recent baselines).  

5. Marine reserve planning should include experimentation with sanctuary design (but not by 
removing existing SZ no-take rules) to, for example, (a) evaluate fisheries benefits via design 
for larvae spill over, (b) to control urchins or to understand spatial connectivity (c) to measure 
resilience against poor water quality and climate change. 

6. Ensure baseline surveys are conducted inside and outside sanctuary zones and that sites are 
monitored periodically to (a) better understand the effects of protection and (b) inform future 
management decisions. Comparative surveys to sites outside the marine park would also benefit 
our understanding of the value of SZs and habitat protection zones inside the marine park. 
Baseline surveys can also help with rigorous performance measures. They could help ensure we 
have some of the best managed marine protected areas in the world and to educate the public 
on the immense values of SZs. 

7. Performance indicators should be developed to demonstrate that MPAs and SZs are working, 
with reference to global best-practice examples. 

8. Capitalise on the opportunity to harness citizen power to expand research and enforcement 
capacity, as enforcement is highly inadequate due to too few personnel “on the water” and high 
quality citizen science data has been shown to expand research capacity.  

9. The NSW Government has the opportunity to recast the draft Mainland Marine Park 
Management Plan using a CAR framework, with reforms in MPA management, focusing on 
valuing MPAs. While an overarching plan of management for all NSW MPAs (including marine 
parks and Aquatic Reserves) is advantageous, the management of each existing marine 
protected areas must be autonomous to a degree to allow local research links. A model for reform 
would be the Marine Park Act 1997, which was repealed for the MEM Act in 2014.
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Appendix 1  
Summary of some of the key research papers in Australian  
MPAs highlighting decline of species outside MPA no-take SZs
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Appendix 2  
NSW Beaches and headlands that were permanently or temporarily 
opened to fishing  as a result of “The Amnesty” in 2013.
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