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A B S T R A C T   

A key conservation strategy to protect and manage marine biodiversity is the implementation of marine pro-
tected areas (MPAs). The level of protection from human activities offered to biodiversity by MPAs is not uniform 
but varies according to the type of MPA, as well as by jurisdiction. This diversity in the activities permitted 
within MPAs means that reporting total area of marine protection does not reflect the level of protection offered 
to biodiversity. As such, there is the potential for public confusion surrounding what is permitted or prevented 
within any one MPA. Therefore, it is critical to determine the degree to which the public understands the ac-
tivities permitted within MPAs, and how this accords with the actual protection offered to biodiversity. To do 
this, an anonymous survey was conducted to assess the general knowledge about the protection offered by 
Australian MPAs and, specifically, the activities permitted or prohibited within MPA boundaries. The over-
whelming majority of respondents (63%) believe that Australia’s MPA system restricts fishing, when this is only 
true for 25% of the total area protected. While the activities permitted within MPAs vary, the broad pattern 
remains that respondents overestimate the degree to which MPAs within their state of origin prevent extractive 
uses. This study suggests that there is a significant gap in the public understanding of marine conservation issues 
in Australia, highlighting the need for an explicit conversation between policymakers, scientists and the public 
about whether current levels of marine protection align with public expectations.   

1. Introduction 

Human pressures on the marine environment, including overfishing, 
pollution, and coastal development, are causing ongoing and persistent 
declines in marine biodiversity on a global scale [1]. In an effort to 
restore ecosystem function, as well as stabilise declining fish stocks, 
there has been a massive surge in the establishment of marine protected 
areas (MPAs) over the past decade [2,3]. This growth can predominantly 
be attributed to the Aichi Target 11 set by the Convention on Biological 
Diversity (CBD), which called for at least 10% of global ocean protection 
by 2020 [4]. Despite the impending deadline, MPAs currently cover only 
7.4% of the marine environment, lagging well behind the 15% coverage 
of terrestrial protected areas [5]. Additionally, not all MPAs are created 
equal. Marine protection varies significantly across MPAs, ranging from 
strict protection for biodiversity where no exploitation is permitted 
(‘no-take MPAs’; IUCN Categories IA and II) to MPAs that allow for a 
range of extractive uses, such as commercial fishing (‘multi-use MPAs’; 
IUCN Categories IV and VI) [6]. Despite well documented benefits of 
no-take marine reserves over multi-use areas [3,7], only 0.2% of the 

global ocean offers no-take protection, raising questions and concerns 
about the capacity of MPAs to safeguard marine biodiversity into the 
future [5]. 

The establishment of MPAs is driven by numerous ecological, social, 
economic or political factors, all of which can impact on the eventual 
effectiveness of marine protection. Marine spatial planning (MSP) pro-
vides a framework with which to manage competing uses of the marine 
environment and balance ecological and social objectives [8]. This 
process calls for the involvement of different stakeholders and urges the 
development of a consensus among all sectors impacted by marine 
protection prior to the implementation of a management regime [9]. 
Previous research in MSP as it applies to MPAs primarily focuses on the 
ability of marine protection to achieve ecological objectives [10,11]. 
Social factors are often overlooked or simplified in the MPA planning 
and management process, despite increasing recognition that they play a 
crucial role in the long-term success of a MPA [12,13]. Failing to account 
for the many human dimensions of MPAs can often result in a wide range 
of conflicts including opposition to displacement of recreational or 
commercial fisheries [12], disturbance to unique cultural contexts of the 
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area, or an unequal distribution of the costs accrued by those affected by 
MPA establishment [14]. For example, the prevalence of multi-use areas 
around the world [5] suggests opposition to no-take MPAs from recre-
ational and commercial fisheries as these groups are often successful at 
influencing MPA planning. 

Marine protection takes a variety of shapes and forms. While MSP 
can greatly assist with the placement of MPAs, their governance often 
varies with jurisdiction, which leads to diverse definitions and regula-
tory regimes. As a result of numerous definitions for a MPA, often 
varying within a single jurisdiction, it can be difficult to determine the 
activities permitted within these areas and therefore the exact levels of 
protection offered to biodiversity [15]. This frequently extends to a lack 
of specificity in the management plan, progress reports, or even the MPA 
legislation. Restrictions on recreational or commercial activities can be 
specified either by MPA type or by complex zoning arrangements within 
an individual MPA, which are subject to change depending on the 
jurisdiction. This variation understandably creates public confusion, 
challenges for MPA enforcement [16], and may lead to decreased public 
support for MPAs in general [17]. When paired with the increasingly 
diverse uses of the marine environment, it is necessary to evaluate public 
awareness and understanding of the levels of protection for the marine 
environment to determine whether public perceptions align with actual 
protection. 

Previous research conducted in New Zealand [18] and the United 
States [19] revealed significant inconsistencies and large knowledge 
gaps in public perceptions of marine conservation relative to actual 
marine policy. In New Zealand, the general public believed that the 
coverage of protection for their marine environment to be 31%, two 
orders of magnitude higher than the actual value of 0.3% coverage [18]. 
Public knowledge about marine biodiversity and ocean policy has been 
shown to be similarly low in the United States, with researchers sug-
gesting better dissemination of information to the public, such as 
through television advertisements, to increase understanding of marine 
conservation [19]. Developing strategies to better direct efforts for 
marine conservation campaigns or, ideally, drive positive policy 
changes, first requires a clear understanding of what the general public 
knowledge is concerning marine policy. 

The Australian MPA system (collection of MPAs) provides an ideal 
case study to assess public perceptions of marine protection. While 
Australia has the 2nd largest MPA system in the world, the levels of 
protection and total area of the system have seen significant fluctuations 
over the past 15 years [15]. Australia has several internationally sig-
nificant MPAs, such as the Great Barrier Reef in Queensland and Nin-
galoo Reef in Western Australia, and welcomes millions of visitors every 
year that contribute billions of dollars to the local economy [20]. 
Australia is also well known for its active beach culture, with approxi-
mately 85% of all Australians living within 50 km of the coast. Yet we 
know little about the perceptions of Australians regarding marine pro-
tection. The Australian MPA system has been examined extensively in 
terms of its ecological and economic benefits [21,22]. However, it is 
unclear what people understand about MPAs or whether the public’s 
perceptions of the protection offered by MPAs matches that currently 
provided under legislation. Therefore, this study aimed to document the 
public understanding of marine protection in Australia and compare this 
with the current level of protection within MPAs. This information can 
help develop recommendations about where transparency and 
communication with the public need to be improved. 

2. Methods 

2.1. Study area 

Australia’s marine jurisdiction within the Exclusive Economic Zone 
(EEZ) covers approximately 9 million km2, with an additional 2 million 
km2 of Antarctic territory [23]. Spanning almost 40� of latitude, the 
Australian marine environment encompasses a large diversity of 

seascapes, including tropical, temperate, and Antarctic ecosystems, with 
high levels of endemism found in temperate waters [24]. Australia’s 
ocean policy, developed in 1998, distributed management of the EEZ 
across state, territory and federal jurisdictions [25]. State and territory 
jurisdiction extend seaward from the shoreline out to 3 nautical miles, 
while the Commonwealth Government assumes control from 3 to 200 
nautical miles offshore [25]. Each jurisdiction has a least one piece of 
legislation which enables them to declare MPAs, along with other reg-
ulatory requirements relating to the management of the marine envi-
ronment [26]. 

The Australian MPA system covers approximately 3.1 million km2 

and therefore about a third of Australia’s ocean territory [27]. A large 
proportion of this area (71%) can be attributed to the Commonwealth 
Marine Reserves declared in 2012, which added approximately 2.37 
million km2 of protection in federally controlled, offshore waters [15]. 
Each jurisdiction in Australia has developed its own MPAs, with the level 
of protection within MPAs often broken up into zones, which distinguish 
where commercial or recreational activities are permitted. The activities 
permitted in each zone are defined within the relevant legislation with 
little if any consistency among jurisdictions [15], creating a complex 
national context with the potential for significant confusion among MPA 
users. 

2.2. Public survey 

To assess the general knowledge about the protection offered by 
Australian MPAs, we developed a one-page, anonymous survey to be 
distributed to members of the general public (Appendix 1). The survey 
was designed to determine which activities respondents believed were 
strictly prohibited by all MPAs or permitted in at least one MPA. The 
survey was presented to visitors to the SEALIFE Melbourne Aquarium in 
Melbourne, Australia from January–April 2017 and from August–Oc-
tober 2018. These dates were selected to coincide with peak visitation 
periods when interstate visitation to this significant tourist attraction is 
at its highest, allowing us to access a broad cross section of the com-
munity. Visitors who were over 18 were invited to complete the survey 
during their visit. We targeted visitors to an aquarium to ensure the 
participants had at least some interest in the marine environment and 
potentially some knowledge about marine protection. 

A small amount of background material was provided with the sur-
vey, such as the definition of a MPA from the Australian Department of 
the Environment, as well as descriptions of some lesser known marine 
activities, such as longline and dropline fishing. Respondents were asked 
to provide their gender and level of education, and respondents were 
also asked to provide their postcode in order to determine which country 
and state they were from. The survey presented respondents with the full 
list of activities permitted in at least one MPA within Australia. Re-
spondents were asked to indicate which of the activities they believe are 
permitted or prohibited within a MPA. 

Given the complexities in MPA zoning patterns across Australia, the 
survey question was framed to collect information about whether re-
spondents believed activities were strictly prohibited by all MPAs (and 
therefore all marine protection zones) or permitted in at least one MPA 
(and therefore at least one marine protection zone). By asking about 
activities in this binary way, we aimed to minimise confusion associated 
with the inconsistencies in marine protection. As such, the survey 
encouraged the respondents to consider the simplest picture of marine 
protection. Our hypothesis was that if the public were well informed 
about marine protection in Australia, they would identify all of the ac-
tivities presented as permitted in at least one MPA. 

2.3. Data analyses 

In order to aid interpretation, we translated each survey response 
into the level of protection it represented for the marine environment 
based on the widely used IUCN classification scheme for MPAs [6]. 
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Using the protocol developed by Roberts et al. [15] to standardise the 
classification of marine protection to IUCN categories based on the ac-
tivities they permit or prohibit, each survey was assigned to an IUCN 
category (Appendix 1, Table A1). This enabled respondents’ perceptions 
of the minimum level of protection offered to MPAs in Australia to be 
compared with the existing levels of protection. 

As the respondents were from different parts of Australia, subject to 
different regulatory frameworks for MPAs [26], it was important to also 
consider their answers in relation to the activities permitted within 
MPAs in the relevant state. Therefore, each state or jurisdiction was 
assigned an IUCN category based on the activities they strictly pro-
hibited within any MPA under the relevant legislation (Table 1). This 
enabled us to assess whether respondents’ perceptions of the minimum 
levels of protection for the marine environment aligned more closely 
with that of their state of residence. Surveys completed by international 
respondents were analysed separately. The responses of all Australian 
respondents were also compared with the Commonwealth (federal 
government) zoning arrangements, which represent the majority of 
marine protection by area, and include Australia’s most iconic MPAs. 

We also compared respondents’ perceptions of protection for the 
marine environment with the current levels of protection across 
Australia. To do this, the proportion of the MPA system in each state that 
fell into each IUCN category was calculated (Appendix 1). This was 
completed for the 2014 and 2018 zoning arrangements to reflect the 
2018 policy change to the Commonwealth Marine Reserve Network, 
which downgraded over 400,000 km2 of ocean across 13 MPAs from 
IUCN Category II (no-take protection) to Category IV and VI (multi-use; 
Appendix 1, Fig. A1). Survey results were collated into a single database 
for analysis in IBM Statistical Package for the Social Sciences (SPSS 
Version 23). 

3. Results 

A total of 360 surveys were received, 308 from Australian residents 
and 52 from international respondents. The overwhelming majority of 

Australian respondents (71%) lived in Victoria, with 11% from New 
South Wales, 6% each from Queensland and South Australia, 2.5% each 
from Western Australia and Tasmania, and 1% from the Northern Ter-
ritory. The majority of respondents were female (67%) and well 
educated, 55% with a Bachelor’s degree or postgraduate degree. 
Recently compiled data on the Australian population as a whole suggest 
our sample may have overrepresented women (51.6% of the Australian 
population) and those with Bachelor’s degree or higher (27.4% of the 
Australian population) (Australian Bureau of Statistics, 2018). 

3.1. Public perceptions of Australia’s MPAs 

Most Australian respondents indicated that they believed recrea-
tional activities to be permitted in MPAs, including scientific collection 
and research (97%), scuba diving or snorkelling (86%), boating (59%) 
and to a lesser degree anchoring (39%; Fig. 1). Less than a third of 
Australian respondents (27%) believe recreational fishing to be 
permitted in MPA boundaries and very few (11%) believe commercial 
fishing to be permitted. Less than 5% of respondents indicated that 
trawling or mining are allowed in MPAs in Australia (Fig. 1). When 
compared with international visitors to the Aquarium, Australians were 
more likely to believe extractive uses were prohibited by MPAs (Ap-
pendix 1; Fig. A2), assuming a lower level of protection overall (Fig. 2). 

When each survey was assigned an IUCN category based on the ac-
tivities respondents believed were permitted within MPAs, the majority 
of Australian respondents (63%) indicated that they believed the MPA 
system to be ‘no-take’ (IUCN Category IA or II; Fig. 2), offering strict 
protection to marine biodiversity from extractive activities. While only 
7% of respondents correctly identified the Australian MPA system would 
be assigned to IUCN Category VI based on the activities permitted in at 
least one MPA (Table 1, Fig. 2). 

The dominant perception of no-take protection does not align with 
the breakdown of protection across the Australian MPA system (Fig. 3). 
In 2014, 37% of the area protected was within no-take MPAs (Fig. 3A) 
and only 25% was within no-take protection by 2018 (Fig. 3B). Multi- 

Table 1 
Breakdown across Australian states, territory and federal jurisdiction of permitted or excluded activities in MPAs. ✓ indicates activity is permitted in at least one MPA 
in that jurisdiction. X indicates activity is strictly prohibited in all MPAs. ✓* indicates activity is permitted under license or permit. Silhouettes of activities correspond 
to Fig. 3.  

ACTIVITY Victoria New South Wales Queensland Western Australia South Australia Tasmania Northern Territory Commonwealth 

Research ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Scuba diving/snorkelling ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Boating ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Anchoring a boat ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Recreational fishing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Recreational collecting ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Commercial fishing X ✓ ✓ ✓ ✓ ✓ X ✓ 

Aquaculture X ✓* ✓* ✓* ✓* X ✓* ✓* 

Dropline fishing X ✓ ✓ ✓ ✓ ✓ X ✓ 

Spearfishing ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Longline fishing X X ✓ ✓ ✓ ✓ X ✓ 

Netting X ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Trapping ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Mining X X X ✓* ✓* X X ✓* 

Trawling X X ✓* ✓* ✓* X X ✓*  
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use protection (IUCN Category IV & VI) is now far more extensive across 
Australian MPAs, at 75% across all 324 MPAs since 2018, up from 63% 
in 2014 (Appendix 1, Fig. A1). Where respondents interpreted marine 
protection to be multi-use, more survey responses translated to a Cate-
gory IV interpretation of the MPA system (30%) than Category VI (7%), 
suggesting awareness that some extractive uses are permitted but few 
recognising that the most destructive activities, such as trawling and 
mining are also permitted (Table 1, Fig. 2). While the proportion of 
Category II protection was higher than Category IV protection in 2014, 

by 2018 this situation had reversed such that no-take protection 
constituted almost a quarter of the MPA system (Fig. 3). 

3.2. Breakdown across states/territory 

3.2.1. Victoria 
A total of 220 surveys were completed by Victorian residents. The 

majority of Victorians assumed that research (98%) and scuba diving/ 
snorkelling (86%) are permitted within MPAs (Appendix 1, Fig. A3). 
However, 42% of respondents indicated that boating and 65% indicated 
that anchoring was prohibited in marine parks. Less than 15% of re-
spondents believed longline fishing, dropline fishing or trawling were 
permitted in MPAs and less than 10% believed that MPAs allow mining 
(Appendix 1, Fig. A3). 

Victorian MPAs offer the highest level of protection across the 
Australian jurisdictions. While equating to Category IV protection, many 
of the most destructive activities are excluded from all MPAs (Table 1). 
Based on the activities permitted, approximately 28% of Victorians 
surveyed perceived MPAs to be Category IV (Fig. 4). However, the 
majority of respondents (65%) indicated extractive uses were not 
permitted, equating to no-take reserves (IUCN Category IA & II; Fig. 4). 
A small proportion (7%) of Victorian respondents characterised MPAs as 
Category VI, suggesting their view of MPAs align more closely with the 
rest of the MPA system than Victorian MPAs. 

Victoria has 30 MPAs distributed across the coastline that range from 
marine sanctuaries (IUCN Category IA) to marine national parks (MNP; 
IUCN Category II) to marine and coastal parks (MCP; IUCN Category IV). 
Twenty-four of the MPAs in Victoria are no-take, which equates to 45% 
of the total area protected, while the remaining 6 are IUCN Category IV 
(Fig. 4). Due to some variability in the activities restricted within 
different MNPs and MCPs, visitors are directed to consult available 
signage to determine what is permitted in each MPA. Marine sanctuaries 
and marine national parks allow for scuba diving, snorkelling, boating, 
and anchoring. Recreational fishing, trapping, and spearfishing are 

Fig. 1. Proportion of Australian respondents that indicated permitted for each activity.  

Fig. 2. Proportion of Australian and international surveys that translated to 
each IUCN Category. 
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specified forms of fishing permitted in marine and coastal parks. How-
ever, commercial fishing, trawling and mining are strictly prohibited in 
all Victorian MPAs (Table 1). 

3.2.2. New South Wales 
A total of 31 surveys were completed by residents of New South 

Wales. All respondents from New South Wales (NSW) specified that 
research, boating and scuba diving/snorkelling are permitted within 
MPAs (Appendix 1, Fig. A4). Less than 20% of respondents indicated 
recreational fishing to be a permitted activity, with no respondents 
selecting netting, collecting, trapping, or trawling to be allowed. Only 
one respondent indicated mining as an activity permitted in MPAs 

(Appendix 1, Fig. A4). 
Based on the activities permitted in at least one MPA, marine pro-

tection in NSW equates to Category IV protection (Table 1). However, 
only 32% of NSW residents indicated that extractive uses were permitted 
within MPAs (Appendix 1, Fig. A4). Instead, the majority of respondents 
from NSW (68%) indicated that extractive uses were prohibited and 
were the second most likely group to suggest MPAs offer strict (Category 
IA) protection (16%) (Appendix 1, Fig. A4). 

MPAs in NSW are broken up into multiple zones that designate ac-
tivities permitted in a specified area. Sanctuary zones (IUCN Category II) 
are designated no-take. Habitat protection zones (IUCN Category IV), 
which make up the majority of MPAs in NSW (80% by area), allow for 

Fig. 3. Proportion of A) 2014 actual (blue bars) vs. perceived (purple bars) protection and B) 2018 actual (green bars) vs. perceived (purple bars) marine protection 
for each IUCN Category. Silhouetted activities above each IUCN category correspond with Table 1. (For interpretation of the references to colour in this figure legend, 
the reader is referred to the Web version of this article.) 

Fig. 4. Proportion of actual versus perceived protection broken down by state, territory and federal jurisdiction. Actual protection for Commonwealth MPAs was 
compared with all Australian respondents. 
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most forms of commercial and recreational fishing, excluding trawling 
and mining (Table 1 and Fig. 4). 

3.2.3. Queensland 
A total of 20 surveys were completed by Queensland residents. Few 

(26%) Queensland respondents selected recreational fishing as 
permitted in MPAs and only 11% of respondents indicated commercial 
fishing to be allowed (Appendix 1, Fig. A5). No respondents believe that 
trapping or trawling are allowed in MPAs and only one respondent 
indicated mining to be permitted (Appendix 1, Fig. A5). 

Based on the activities permitted in at least one MPA, marine pro-
tection in QLD equates to Category VI protection, as trawling is allowed 
in general use zones (71% of total area protected, IUCN Category VI) 
alongside other forms of recreational and commercial fishing practices 
(Table 1). However, only 48% of residents indicated that extractive uses 
of any kind were permitted within MPAs (Appendix 1, Fig. A5). Fewer 
Queensland residents view the MPA system as no-take (52%) than those 
from Victoria and NSW (Fig. 4). Currently no-take protection in 
Queensland encompasses 19% of the total area protected (Fig. 4). 

3.2.4. South Australia 
A total of 20 surveys were completed by residents of South Australia. 

All respondents from South Australia (SA) believe that MPAs permit 
scientific research and the majority believe boating and scuba diving are 
allowed (67% and 89%, respectively; Appendix 1, Fig. A6). For all forms 
of fishing, except trawling, approximately 20% of respondents indicated 
these activities are permitted in MPAs (Appendix 1, Fig. A6). Addi-
tionally, 39% of respondents indicated that recreational collecting is 
permitted in MPAs, which is the largest proportion from any state for 
that particular activity. 

South Australian MPAs permit both trawling and mining in general 
use zones, equating to Category VI protection, and SA residents were the 
most likely to believe trawling and mining were permitted in MPAs 
(11% for both; Appendix 1, Fig. A6). The smallest proportion of SA re-
spondents describe marine protection as no-take (44%), reflecting that 
their state’s MPAs have some of the lowest levels of no-take protection 
(16%) across Australian waters (Fig. 4). The majority of area protected 
(54%) in SA is in habitat protection zones (Category IV), which permit 
forms of fishing such as commercial, longline and dropline fishing 
(Table 1), with general use zones (Category VI) accounting for 30% 
(Fig. 4). 

3.2.5. Other Australian jurisdictions 
The small number of surveys (<10 per jurisdiction) completed by 

residents of Western Australia (WA), Tasmania, and the Northern Ter-
ritory (NT) made it difficult to estimate patterns in the knowledge of 
marine protection within each jurisdiction. Of the surveys received, the 
majority of respondents believe the current MPA system offers no-take 
protection to the marine environment (Fig. 4). In WA, the full range of 
extractive uses are permitted in the general use zones (Category VI; 
Table 1) that make up the majority of the area within MPAs (68%), while 
only 11% of is designated no-take (Fig. 4). No-take protection in Tas-
mania is extensive at approximately 80% of the total area, although 
some MPAs (20% by area) allow for a range of commercial and recre-
ational fishing activities (Category IV; Table 1; Fig. 4) as specified in the 
individual management plans. In the NT, only 7% of the MPA area is 
designated no-take, while the majority of the area (91%; Fig. 4) is zoned 
as habitat protection, which permits most forms of recreational fishing. 
Trawling and mining are excluded from all MPAs in the NT (Table 1). 

3.3. International surveys 

Of the 360 surveys received, 52 were completed by international 
visitors to SEALIFE Melbourne Aquarium. The respondents represented 
20 different countries, with most surveys completed by residents of the 
United Kingdom (20%) and New Zealand (15%). The majority of 

international respondents were male (53%) with Bachelor’s degree or 
higher (71%). Less than 10% of international respondents believe that 
commercial fishing, trapping, netting, trawling or mining are activities 
that are permitted in Australian MPAs (Appendix 1, Fig. A2). However, 
30% of respondents indicated that recreational fishing is permitted in 
MPAs alongside activities such as boating (63%) and scuba diving 
(90%). International respondents were more likely to believe that the 
Australian MPA system allows for a wide variety of recreational and 
commercial activities than Australian respondents (Appendix 1, 
Fig. A2). Only 49% of international respondents believed MPAs were no- 
take (IUCN Category IA & II) compared to 63% for Australian residents 
(Fig. 2). 

4. Discussion 

While Australia has one of the largest MPA systems in the world, two- 
thirds of the area protected allow a wide range of fishing activities, and 
almost half permit high impact activities, such as mining and trawling 
(Fig. 3). Despite this, the majority of Australians describe their MPAs as 
offering no-take protection, excluding all forms of extractive activities 
(Fig. 3B). The large proportion of respondents who believe MPAs offer 
no-take protection suggests that many Australians are not aware of the 
recent policy changes enacted in 2018, which downgraded protection 
for 402,360 km2 of ocean, opening these areas up to a range of extractive 
uses [15] (Appendix 1). This apparent difference in general perceptions 
of protection and the actual protection offered by MPAs has also been 
observed in studies conducted in New Zealand, the United States, and 
the United Kingdom [18,19,28], suggesting a widespread gap in the 
public understanding of marine conservation policy. The general public 
has the potential to drive positive change and conservation efforts if they 
are well-informed and aware of environmental issues [14]. However, 
this study suggests that there is a clear need to improve education and 
outreach efforts to ensure the public are informed about protection for 
marine biodiversity, and therefore have the opportunity to contribute to 
debates about the adequacy of the Australian MPA system. 

4.1. The Australian perspective 

While nearly every marine ecosystem in the world is impacted by 
some form of human activity, the extent and severity of these impacts 
vary significantly depending on which activity is being considered. 
Previous research has quantified the differences among anthropogenic 
impacts and developed a ranking system to better inform prioritization 
models for marine biodiversity conservation [1]. Trawling, for example, 
has consistently been identified as having a severe impact on benthic 
communities, and can produce irreparable damage to habitat structure 
and community composition [29,30]. Despite the primary objective of 
MPAs being biodiversity conservation, many MPAs globally allow 
trawling within all or part of their boundaries [31]. Given the natural 
values for which MPAs are protected, trawling intensity can be higher 
within MPAs compared to unprotected areas and consequently lead to 
significant impacts on biodiversity [31]. While the overwhelming ma-
jority of survey respondents (96%; Fig. 1) indicated that trawling was 
prohibited within MPAs, trawling is permitted in general use zones 
(IUCN Category VI) within four jurisdictions (WA, SA, QLD and the 
Commonwealth; Table 1). Only 7% of respondents believed MPAs in 
Australia to equate to Category VI protection, despite this constituting 
the majority of the area protected (Fig. 3), suggesting significant mis-
conceptions about marine protection in Australia. 

This misunderstanding about the activities permitted within 
Australian MPA boundaries revealed by this study may relate to as-
sumptions about the objectives for MPAs. No-take MPAs have been 
demonstrated to have the greatest benefits for biodiversity, with docu-
mented increases in species density, size and biomass [3,32], and 
contributing significantly to the replenishment of fished sites through 
larval export and adult spillover [33]. Therefore, it is possible that the 
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large proportion of respondents who do not associate any form of fishing 
with MPAs do so because of the strong evidence that no-take protection 
produces better outcomes for biodiversity [3]. However, the perceptions 
of Australian MPAs as no-take only represents a fraction of the total 
system (Fig. 3B). 

All Australian jurisdictions, including the Commonwealth govern-
ment, have zoning arrangements that permit a variety of recreational 
and/or commercial fishing methods, ranging from those with minimal to 
destructive impact (Table 1). While less destructive than trawling, 
fishing practices, such as longline and dropline fishing, can have nega-
tive consequences for the marine environment, such as through bycatch 
or the destruction of benthic habitats [34]. Longline fisheries, for 
example, frequently result in the death of large, often endangered ani-
mals like sea birds, sea turtles, whales, and sharks [35]. Despite these 
impacts, policymakers often make compromises with the recreational 
and commercial fishing industry when it comes to MPA planning. This 
can result in the establishment of habitat protection zones, which pro-
vide protection to the sea floor but allow for exploitation of biodiversity 
within the water column [6]. Fishing is now allowed, in some form, 
throughout 75% of the Australian MPA system. The widespread down-
grading of protection for Australian waters that has been enacted in 
recent years has opened more areas to extractive use despite the evi-
dence that no-take MPAs have the greatest advantage for biodiversity 
and clear benefits for fisheries [3,36]. 

MPAs are often a contentious subject among commercial and recre-
ational fishers [12]. The opposition to MPAs can stem from a lack of 
understanding or scepticism of the long-term benefits associated with 
marine protection [12]. Previous research on perceptions and attitudes 
of recreational fishers found that, where support for MPAs was lacking, 
fishers indicated that the rules and regulations associated with different 
zones were either unclear or not accessible [12]. The complexity of MPA 
zoning schemes and inconsistency among jurisdictions revealed by this 
study has likely contributed to respondents describing marine protection 
as anything from strict protection to permitting the full array of 
extractive uses. As such, there is a clear need to ensure boundaries are 
clearly marked and zoning rules are effectively communicated. This 
effort would not only improve public awareness but could potentially 
also improve compliance with MPA regulations and assist MPAs in 
achieving their biological objectives. 

Many recreational fishers do not believe recreational fishing has a 
detrimental impact on the ability of a MPA to achieve biodiversity 
conservation because of associated management actions, such as catch 
limits [12]. Evidence suggests that, for some fish species, recreational 
fishing can greatly impact the overall status of fish stocks and even 
surpass the catch by commercial fishing [37,38]. This emphasizes the 
need for a transparent and effective method of communication to ensure 
the general public is aware of the science underpinning marine protec-
tion, as well as the regulatory reality [17]. It is also crucial that where 
activities permitted within MPAs are not aligned with marine protection 
objectives that they are closely monitored for their impacts on 
biodiversity. 

4.2. The international perspective 

Surprisingly, the perceptions of international survey respondents 
were more closely aligned with the actual levels of protection offered by 
Australian MPAs than that of Australian residents. A total of 20 different 
countries were represented in survey sample, all with maritime juris-
dictions of their own and active fishing industries. Not all countries 
represented have implemented MPAs. However, the two most well 
represented countries in the survey, New Zealand (n ¼ 8) and the United 
Kingdom (n ¼ 10), have long histories with marine conservation and 
have both declared MPAs [18,28]. Previous research in both countries 
present similar knowledge gaps on ocean conservation issues [18,28, 
39], and the New Zealand public have similar perceptions of a more 
highly protected system of MPAs than currently offered under the 

legislation [18]. However, New Zealand’s 35 marine reserves are 
entirely no-take, and offer a long-term perspective on the benefits of 
such protection for conservation, tourism and fisheries [40]. In the UK, 
previous research has revealed that public opinion of general ocean 
health is pessimistic and the majority of respondents support an increase 
in marine protection to >40% of the UK’s ocean territory [39]. 
Currently, about 16% of coastal waters under UK jurisdiction are 
designated as MPAs or other form of conservation management [39]. 
These insights into public perceptions from these countries suggest that 
there is a general need to improve ocean conservation literacy through 
education and outreach efforts, but there may be good support among 
the public for stronger marine protection. 

4.3. Study limitations 

This study provides a snapshot of the general understanding about 
marine protection in Australia. While the survey was only administered 
in one location, the consistently high volume of visitors to the Mel-
bourne Aquarium from across Australia, as well as internationally, 
resulted in almost half of surveys completed by non-Victorian residents 
(29% from other Australian states; 14% from other countries). Never-
theless, the views of Victorian residents dominate the sample, providing 
greater confidence in the understanding of the views of Victorian marine 
protection. Ideally, a survey that is more widely distributed, represent-
ing a broader cross-section of the Australian public, could provide a 
more comprehensive picture of how perceptions of marine protection 
vary with local context. Administering the survey at an aquarium may 
also have selected for visitors with an interest in the marine environ-
ment, possibly more conservation-minded and therefore may not fully 
represent the broader public. However, if this was the case, then it might 
be expected that visitors to the aquarium may be better informed about 
marine protection than the broader public, suggesting an even greater 
knowledge gap than represented in the current sample. 

The survey was designed to capture perceptions of MPAs Australia- 
wide, rather than about MPA protection in respondents’ state or terri-
tory of residence. This was partly due to the complexity of marine reg-
ulations across Australia, and the likelihood that respondents would be 
most familiar with Australia’s larger, iconic parks, such as the Great 
Barrier Reef and Ningaloo. Respondents were asked to indicate the ac-
tivities permitted or excluded within any MPA in Australia, therefore 
answering for those with the lowest level of protection. Comparing re-
spondents’ views to the protection context in their own jurisdiction 
revealed some differences, however the broad patterns of respondents 
overestimating the protection offered by MPAs remained consistent 
across the sample. Future research could specifically focus on re-
spondents’ knowledge of MPAs in their region, and capture their un-
derstanding of zoning arrangements and how activities vary among 
protection zones. This would allow for a more comprehensive analysis of 
the public perception of the complexities of marine protection within 
and between jurisdictions and could potentially provide valuable insight 
for future marine spatial planning. 

In an effort to keep the survey concise, respondents were only asked 
about restrictions on current activities permitted within MPAs, not what 
they believed marine protection should be in Australia. Therefore, it was 
not possible to determine whether the perceived level of marine pro-
tection meets the expectations of respondents based on the purpose or 
objectives of MPAs, nor whether they believe protection should be 
strengthened or decreased. Given the mismatch in perceived versus 
actual protection revealed by this study, there is a clear need for addi-
tional research into whether increased awareness of marine policy may 
lead to pressure for policy change in Australia, especially regarding the 
adequacy of marine protection. Nevertheless, if the true benefits of 
MPAs are to be realised, then increasing the level of protection must be 
accompanied with increased funding for management and enforcement 
of these areas. 
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4.4. Conclusions 

Research on MPAs globally demonstrate that there are many long- 
term benefits associated with effective protection, such as the replen-
ishment of fish stocks and increases in the size and biomass of marine 
species [3,33]. Global studies also show that public involvement in the 
MPA planning process is crucial to ensure that protection meets public 
expectations [14,17]. There is often strong support for MPAs within the 
general public when they are made aware of important issues related to 
ocean health [19]. This study supports previous research into public 
perceptions of marine protection [18,28,39] and suggests that Austra-
lians believe MPAs offer stronger protection than they do in practice. 
The next steps would be to determine whether these views indicate there 
may be support for strengthening marine protection in Australia. Given 
the recent downgrades to many MPAs under Australia’s federal juris-
diction, this research is very timely and suggests that even before these 
changes marine policy was out of step with public understanding of 
marine protection. Given the significant difference in the perception of 
no-take protection (63%) and the actual levels of this protection in 
Australia’s waters (25%) there is a clear need for an explicit discussion 
among policymakers, scientists, and the general public about whether 
marine protection is aligned with public expectations. 
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