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Introduction
This is a response from the Underwater Research Group of NSW (URG) to the document
entitled “Discussion paper: Hawkesbury Shelf marine bioregion assessment, suggested
management initiatives” released in March 2016.
The purpose of the Bioregion Assessment (the Assessment) is to develop options to enhance
marine biodiversity conservation in the bioregion. URG is able to offer a unique perspective
on the current state of biodiversity in the bioregion. URG members spend hundreds of hours
underwater in the bioregion, gathering extensive scientific data on abundance and species
richness. Our understanding of reefs across the bioregion has been developed as part of a
range of citizen science programs including the global Reef Life Survey (RLS) program.
Additionally, URG is able to comment on the social and economic impact of recreational
diving in the bioregion. This is because URG members are active SCUBA divers who are
connected with the diving community locally and nationally.

About URG
URG is a non-profit diving club comprising people who share an interest in, and a
commitment to the underwater world. Its aim is to further all aspects of underwater
exploration, research, safety, photography and sport. URG was formed in September 1953
and currently has over 65 members.
URG divers participate in many scientific research programs, including weedy seadragon
research with UTS, marine debris research with the Recreational Fishing Alliance, SCU and
UNSW, Reef Life Surveys with UTas, recent work with Sydney Institute of Marine Science and
a long history of working with the Australian Museum. URG is highly respected by marine
researchers for the ability to do underwater field work – refer to appendix A for recent
letters of support.
The membership of URG is quite diverse and includes marine scientists, qualified
professionals in related disciplines, university students and others with a personal interest in
science and marine issues.
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Comments on the eight initiatives
URG make the following comments on the eight management initiatives proposed in the
Hawkesbury bioregion assessment discussion paper.

1. Improving water quality and reducing marine litter
We support this initiative.

Comments:
a) The focus should be broadened from microplastics to plastics in general. Larger plastics
break down into microplastics which stay in the system for hundreds of years 1.
b) We support a comprehensive container deposit scheme. There needs to be a very strong
incentive for people to return the vast majority of drink containers. The incentive should be
financial as this has been the only proven incentive with a lasting impact, and should be
consistent with the ones in South Australia and the Northern Territory to avoid consumer
confusion and lead to a national scheme.
c) Whilst most beach litter is plastic packaging, subtidal debris is another story. Subtidal
debris in NSW is also mostly plastic, but is predominantly fishing-related items such as
fishing line, which is the most prevalent item at the majority of sites2. Discarded fishing gear
continues to pose a threat to marine life through “ghost fishing”, ingestion and
entanglement. The management of marine debris must take supralittoral, intertidal and
subtidal habitats into account.
We also support other schemes to reduce marine litter, such as limiting the use of plastic
bags.

2. On-ground works for healthy coastal habitats and wildlife
We support this initiative.

Comments:
a) The on-ground works should include improvements to signage at marine reserves
focusing on prohibited activities, and increased monitoring. Existing signage is generally
confusing, too small, and not displayed in enough locations. We have witnessed spear
fishing in areas where it is prohibited and found that the people concerned had either not
seen the signage or disputed what it meant. URG would appreciate the opportunity to give
input on any text and graphics to be included on new signs.
b) Marine incident reporting should include public reporting of recreational fishing incidents
such as the spearing of a wobbegong at Kurnell in 2015 and the recent stabbing of two
young dusky whalers at Dee Why3.
c) The NSW government should also financially support the UNSW crayweed regeneration
program4. It is currently dependent on uncertain funding sources.

3. Marine research to address shipping and fishing knowledge gaps
We support an expanded version of this initiative. The new research should not be limited to
shipping and fishing knowledge gaps.
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Comments:
a) There needs to be an ongoing scientific program of monitoring biodiversity across the
bioregion to measure the effect of new initiatives over time. None of the current eight
initiatives provide any way to comprehensively monitor biodiversity. Until such monitoring
exists, there will be limited measures of the effect of any new initiative.
Biodiversity measurements should not be limited to targeted fishing species and should not
rely on monitoring fishing catches and by-catches. This information is limited to species
which respond to bait or are caught incidentally – a small fraction of total species richness.
b) Further research is needed to better understand the ecosystems in the bioregion. There
are large knowledge gaps regarding marine ecosystems, organisms and interactions5. For
example, there is insufficient understanding of species in decline, local extirpations, trophic
cascade effects and location of rare and threatened species such as weedy seadragons and
the Bare Island anglerfish.

4. Spatial management for biodiversity conservation and use sharing
We support this only if it includes a large-scale, multi-zone Marine Park in the bioregion.

Comments:
a) The current aquatic reserves are woefully inadequate - as is recognised in the discussion
paper. Any initiative which merely adjusts these or adds token extensions will not achieve
the outcome of conserving and enhancing biodiversity.
The bioregion needs a Marine Park with a range of integrated zonings, including habitat
protection, regular zoning, special use and regular zoning reviews. The Marine Park must
have a comprehensive management plan with management resources. Significantly more
sanctuary zones are required, placed primarily to conserve important species and habitats,
with consideration of social values. The design of the Marine Park must ensure it is
comprehensive, adequate and representative (CAR).
b) The “spatial management” jargon is unclear and confuses the issues. We recommend
using the terminology used in every other bioregion: “Marine Park” and “zoning”.
c) The science is clear; fully protected marine reserves “are the best way to protect resident
species and provide heritage protection to important habitats”6 7. The NSW government
must not continue to ignore the wealth of science in support of Marine Parks8 in pursuit of
short term political expediency. This is a once-in-a-generation opportunity to act decisively
to protect marine life in the bioregion for future generations.

5. Improving boating infrastructure
We support this initiative with qualification, and only if supported by a Marine Park.

Comments:
a) As the discussion paper acknowledges, user conflicts are increasing. Expanding boating
infrastructure can be expected to increase the numbers of users on the water, so must be
accompanied by a well-designed multi-zone Marine Park in order to avoid user conflicts.
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b) We are particularly supportive of measures which allow ongoing social values whilst
minimizing or removing ecological damage, such as moorings instead of anchoring.
c) We do not support large-scale developments which damage or reduce important habitat
such as seagrass.

6. Reducing user conflicts in Pittwater
We support this initiative only if supported by a Marine Park.

Comments:
a) A well-designed multi-zone Marine Park will reduce user conflicts more broadly across the
bioregion.
b) Pittwater is one location, but user conflicts already occur and can be expected to increase
in Sydney Harbour and Botany Bay.

7. Improving accessibility
We support this initiative.

Comments:
a) Accessibility should also target school groups and a wider spectrum of educational users.
b) It is important that improved access does not translate into allowing extractive activities
in sanctuary zones, as was attempted recently in the fishing “amnesty”.

8. Land use planning for coasts and waterways
We support this initiative if expanded.

Comments:
a) The intertidal and shallow sub-tidal zones are of high ecological importance yet protection
of these is complicated by multiple agencies and responsibilities9. The marine extension of
Bouddi should be replicated in other National Parks in the bioregion, particularly the Sydney
Harbour, Kamay and the Royal NP (e.g. sites such as Middle Head, North Head, Bare Island,
Kurnell).
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Protecting biodiversity and biomass
URG supports wide access to the marine environment for all existing legal stakeholders
including people who dive, snorkel, fish, paddle, surf, and swim. Such access, however, must
be on a sustainable basis and must not significantly degrade the ecological values of the
region, particularly biodiversity, biomass, important habitat and rare and threatened
species. A fair and balanced approach to managing this heavily-used bioregion must ensure
that the assets of the bioregion are preserved and preferably improved for future
generations.
We are concerned that future decisions about the bioregion will be influenced by narrow
studies and anecdotes about the current state of marine life in the bioregion, rather than
scientific data. Such information does not indicate the overall health of the bioregion
because it relates to a small number of species, typically those of commercial or recreational
interest, whilst ignoring the majority of species and the essential ecological interactions
between them.
We are particularly concerned about the diversity and abundance of large fish, due to the
important role they play in replenishing and maintaining biomass and ecological interactions
such as predator-prey relationships, competition and control of potentially problematic
species.
One of the programs which URG gathers data for is Reef Life Survey (RLS). RLS data about
biodiversity and biomass are collected by trained volunteer divers, often working alongside
marine scientists. RLS data are indistinguishable from expert (scientist) collected data 10. To
date, over 260 species of fish and invertebrate have been recorded in the Sydney surveys.
We believe such data collected by URG and others is one of the most valuable and reliable
data stores that we have in the region, and that analysis of this data should be a primary
consideration in the assessment.

What the data shows
In 2015, extensive survey data for the bioregion were analysed by both the University of
Sydney (USyd) and the Sydney Institute of Marine Science (SIMS). The USyd analysis focused
on 2015 data, collected over 45 standardised surveys by students and scientists from USyd
with assistance from URG’s RLS-certified divers.
The results of these analyses were striking. The USyd study11 found that many of the
bioregion’s aquatic reserves are:
“failing to protect fish… Aquatic reserves with only partial protection were no better
than unprotected areas in terms of both the number of fish species and number of
large fish (sized 25cm or more)”
“Fully protected reserves had 50% more species than partially protected or
unprotected sites. The difference was striking when we looked at the abundance of
fish targeted by fishers, we found twice as many inside fully protected areas as
compared to both partially and unprotected sites, especially for species like yellowtail scad, luderick and red morwong…”
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The SIMS study12 comprised a rigorous statistical analysis of large fish diversity and
abundance, inside and outside current aquatic reserves spanning over 100 standardised
surveys over several years of data. It found that:
“the only reserve near Sydney that has full protection from all forms of fishing had
seven times the abundance of large fish and three times the number of large fish
species compared to unprotected or partially protected areas”
“Large fish are great to look at but they are also important for ecosystem health.
With so few fully-protected areas it is difficult to draw strong conclusions for the
Sydney region but global assessments have found that no-take sanctuary zones are
an effective method of increasing the abundance of large fish. This new data
suggests that to increase fish species richness and size, more fully protected aquatic
reserves should be trialled in the area.”
Two graphs from this analysis13, which provide the detailed support for these statements,
are included below in Figures 1-2. The models are generalised linear mixed models, using R
package lme4. Barplots show parameter estimates +/- SE.

Figure 1 - All species large (25cm+) fish, fish counts by level of protection
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Figure 2 - All species large (25cm+) fish, species richness by level of protection

These graphs clearly show that well-protected (no-take) areas have a major positive impact
on fish diversity and abundance. They also show that the partial protection in the majority of
existing aquatic reserves has no significant impact on fish abundance and species richness.
Due to the extensive and diverse sampling design, these results cannot be attributed to
differences in habitat, water quality, weather, season, or other factors.

Habitat protection alone is not enough
The above findings of SIMS and USyd highlight a basic weakness in the discussion paper
initiatives: they are at a high level and put a strong emphasis on protecting habitat, but
healthy habitat alone is not enough to maintain healthy levels of biodiversity and biomass.
Direct human impacts such as extractive processes must be managed more effectively, as
recognised in the discussion paper which lists fishing as a high priority threat. Studies both
locally and around the world indicate that this requires well-designed, well-managed
sanctuary zones14 15.

Ecological interactions
Ecological interactions, such as predator-prey relationships, have not been taken into
account as far as we can see in the bioregion assessment, yet are significant. For example,
there are many studies around the world which highlight the impact of the removal of
predators on urchins, and subsequent growth of urchin barrens, as the expense of kelp16 17.
Whilst the dominant kelp-eating urchin in the bioregion, the black urchin (C. rodgersii), is
native to the area, our observations indicate they are present in large numbers outside
sanctuary zones and may be contributing to the decline of kelp in the region.
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High value species in the bioregion
The Hawkesbury bioregion has many high-value species i.e. species which are charismatic,
rare or threatened. Charismatic species such as whales and seals have high social and
economic value, as people will travel distances and pay to experience them. Rare and
threatened species are of high ecological value – the loss of even one species from the
region is a tragedy.
The high-level approach taken by the bioregion assessment, and reflected in the discussion
paper, fails to adequately recognise these important values. The habitat-level approach
assumes that particular habitats are equivalent; for example, kelp beds are much the same.
But at a species level, this is far from the case. Weedy seadragons are a protected species,
thought to be declining in the region. Although they depend on kelp habitat18, they are not
found in many locations, despite the presence of kelp. The greatest concentration of weedy
seadragons in the region is believed to be at Kurnell – so the kelp there is of relatively high
value and is not ‘interchangeable” with kelp elsewhere.

Grey nurse sharks
Grey nurse sharks are critically endangered on the east coast of Australia. They travel over
large areas as they migrate across their range from Queensland to NSW, yet they only have a
tiny 200 m radius protected area at Maroubra, which is open to line fishing by non-animal
bait and spearfishing. Their food supply has no protection and the animals are known to
suffer from ingestion of fishing tackle either directly or as a result of eating hooked fish.
“Scuba divers have observed a large number of the sharks with hooks and lines in their
mouths. Some survive the injuries they sustain from fishing gear, but many don't. An
autopsy of a Grey Nurse Shark in 2000 revealed that the cause of death was the perforation
of the stomach wall by numerous small hooks of the type used by recreational fishers”19.
Once again, it is incumbent on our generation to oversee the recovery, rather than
continued demise, of these wonderful animals. This should include protection levels which
reduce their exposure to fish hooks and preserve their food supplies – something which the
current tiny reserve does not address.

Figure 3 - Critically endangered grey nurse sharks could be properly protected with a well-designed
Marine Park in the bioregion
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Fairy penguins
The fairy penguin colony on North Head is the only mainland colony in NSW. The birds and
their nesting areas are protected – but their food supply is not. The birds feed at sea
throughout the bioregion and “the reduction of penguin food supplies, through overfishing”
is recognised as a threat20. Clearly we want to do everything we can to conserve these
charismatic, highly valued birds, including protecting their food supply.

The following table describes a number of high-value species recorded in recent years in
the bioregion, and the current level of spatial marine protection for these species:
Species
Black cod

Weedy seadragon

Grey nurse shark
Humpback whale,
southern right whale
Fairy penguin
Australian fur seal
Green turtle,
hawksbill turtle
Sydney pygmy
pipehorse
Bare island anglerfish

Blue devil fish

Location

Protection in this location

Camp Cove
North Head
Shiprock, Port Hacking
Cabbage Tree Bay, Manly
Kurnell
Henry’s Head
Bare Island
The Gap
Bluefish Point
Barrenjoey Head
Magic Point (Maroubra)
Long Reef (offshore)
The Gap (single sighting)
Cabbage Tree Bay (single sighting)
Sydney Harbour
Bioregion Coastal Waters
North Head
Five Islands
Martin Island, Five Islands
Barrenjoey Head (small haul-out)
Cabbage Tree Bay
Quarantine Bay
Fairlight
Bare Island
Kurnell
Shellharbour
Bare Island
Kurnell
Shellharbour
Bare Island
Shark Point
Long Reef (offshore)

None
Partial (invertebrates only)
No-take (but zone is too small)
Full (no-take sanctuary)
None
Partial (border of Cape Banks)
None
None
None
Partial (some invertebrates only)
Partial (small area above cave)
None
None
Full (no-take sanctuary)
None
None
Partial (invertebrates only)
None
None
Partial (some invertebrates only)
Full (no-take sanctuary)
Partial (invertebrates only)
None
None
None
None
None
None
None
None
Partial (some invertebrates only)
None

Note: the data supporting this table are largely photographs by underwater photographers;
for more information, search https://www.flickr.com/photos/johnwturnbull/ or contact URG.
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Managing Threats and Risks
The threat and risk assessment identifies a range of high level threats and corresponding
stressors; physical disturbance, wildlife disturbance, overcrowding, harvesting / fishing,
climate change and others. These stressors are widespread throughout the bioregion, so
demand a solution which is likewise large-scale across the bioregion. Seen in this light, the
proposition that the current collection of tiny aquatic reserves, even with some
enhancement, can address such wide-ranging threats is in our view a fallacy. To illustrate
this, we will take just one threat and examine it in more detail.
Sea surface temperatures in south east Australia were 2 degrees above average in March
this year21. A strengthening East Australian Current is adding to overall warming to create a
climate change hotspot off the NSW coast with warming rates twice the global average22.
Climate change is clearly a major threat that must receive priority in any decision regarding
the bioregion.
Whilst we cannot change global temperatures at a local level, we can take steps to help our
marine ecosystems to deal with acidification, warming and extreme weather events. Marine
Protected Areas are “currently the best management tool for conserving coral reefs and
many other marine systems” under the threat of climate change23. They do this by:






reducing other ocean stressors
providing corridors for shifting species and habitats
reducing risk and promoting resiliency
serving as sentinel sites to monitor changes and
helping to educate the public and local communities24.

Despite the implication in the discussion paper that enhancements to the existing
inadequate collection of aquatic reserves may be seen as equivalent to a large-scale Marine
Park, this is clearly not the case for climate change. Large scale protection is required to
achieve resilience at a bioregional level. Resilience to climate change requires a number of
design principles 25. Marine Protected Areas should26:









be a minimum of 10-20 km in diameter,
protect 20-30% of each habitat,
have at least 3 replicates of each habitat,
be spread over a large area,
protect critical areas such as spawning grounds,
be spaced a maximum distance of 15-20 km apart for connectivity,
maintain healthy populations of all key functional groups and
be managed and monitored as part of a broad framework.

To our knowledge, the existing aquatic reserves in the bioregion were not chosen or
designed with these principles. If the threat of climate change is to be addressed, initiative 4
must comprise a large-scale Marine Park in keeping with the above design principles. We
maintain that this argument applies equally to several other large-scale threats and
stressors.
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Figure 4 - Weedy seadragons need good representation, replication and connectivity of kelp habitat

Marine Debris
URG has been active in collecting and studying marine debris for many years, for example
Clean Up Australia over the last decade. We surveyed a range of sites in Sydney in 2012/13
as part of the Southern Cross University Fish ID program. This study, spanning sites
throughout NSW, concluded “Estuaries and embayments were consistently found to be the
most contaminated habitats. Fishing-related items (and especially monofilament and
braided fishing line) were most prevalent at the majority of sites, although food and drink
items were important contributors at sites adjacent to population centres. The results
identified damaging interactions between marine debris and marine biota at some key
locations, highlighting the need for management intervention to ensure habitat
sustainability”27. It is evident from these results that the processes that create subtidal
debris, particularly debris which poses a direct threat to marine life, are different to those
which create debris on land and so require different management measures.
In 2015 we conducted a marine debris clean-up program supported by a Habitat Action
Grant and Recreational Fishing Alliance. The objective of this program was to work with
fishers on a series of clean-ups around Sydney. Whilst we did not achieve the collaboration
objective due to lack of attendance, we did complete all planned clean-ups with volunteer
divers; 10 clean-ups in 7 locations, spending 47 hours underwater, collecting and
categorising 60 kg of debris. It is evident from this program that large-size subtidal debris
remains a major issue.
This year we are a foundation member of the Project Aware Adopt-a-Site™ program. We will
be conducting clean-ups every month at our adopted site, Camp Cove.

12

The socio-economic benefits of a Marine Park
The economic return to NSW
We expect a large new Marine Park will have a net positive economic return for NSW. A
Marine Park will be a national and international drawcard, just as other marine sanctuaries
with abundant marine life attract people from far and wide. The attractions of Rottnest
Island and Moreton Bay Marine Parks, located next to capital cities, are examples of what
could be achieved in this bioregion.
A Marine Park will also help to promote Sydney as a modern, clean and environmentally
sustainable city to visit. Sydney is surrounded by water with incredible marine biodiversity
and there are many opportunities to build an eco-tourism industry based on this. New
Zealand and Tasmania have both successfully run similar campaigns based on the image of a
natural unspoilt environment.

Legacy values
Maintaining a healthy marine environment is a responsibility of our generation. It is clear
from the earlier round of consultation workshops that people expect the NSW government
to protect our marine environment into the future. Intergenerational equity should be
recognised as a social benefit, rather than just considering the current users and activities. A
well-designed Marine Park will help to preserve the marine environment for future
generations.
Other values include research values (whereby sanctuary zones provide essential reference
points) and educational values.

More fish for everyone
We don’t believe the current delineation between “fishers”, “divers” and other users is
helpful. It is also an over-simplification that leads to a false impression of widespread
conflict. A number of URG’s members dive and fish, by both spear and line methods, without
any apparent contradiction.
Most people understand that a Marine Park helps to build up fish populations. We
understand the value of National Parks in protecting our wildlife, and can readily translate
that into the marine environment. Over 90% of people in NSW, including people who fish,
support sanctuary zones28.
Some of the best marine life experiences in NSW can be found in established Marine Parks.
We would expect that, over time, a well-designed and managed Marine Park would be an
attraction to all users. Adequate no-take sanctuary zones have a spill-over effect which
results in greater abundance and sizes of fishes outside the sanctuary zones29 30. Protected
areas are an investment – by putting aside some areas for fish to replenish, there are more
fish to enjoy in surrounding areas.
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The economic return from SCUBA diving
The economic return from the diving industry should not be underestimated. A report in
2015 estimated that the total economic contribution from diving-related spending is
$4.2 billion for Australia and $969 million for NSW31. The report notes that these estimates
may undershoot the true size of the industry because they do not capture the non-tourist
divers who dive without being part of a club or association.
As active local divers ourselves, we know:


Thousands of people dive every week in the bioregion.



Recreational diving is an expensive activity (the spending of an individual club diver
has been estimated at $4,406 per annum in 2014 dollars32). Common expenses
include diving courses, equipment hire, equipment purchases, annual equipment
servicing, air tank fills, boat trips, dive guides travel costs, and accommodation.
Many divers do multiple advanced training courses in addition their basic training
course.



Recreational divers travel locally, nationally and internationally to visit diving sites.
For example, URG members travel up and down the NSW coast many times a year to
visit diving sites, and also travel nationally and internationally to go diving. Wherever
divers travel, they spend money on accommodation, food, diving equipment hire,
equipment servicing, charter boats, diving tours, diving courses, and non-diving
tourist attractions.



Some people already come to Sydney for the diving, particularly to see charismatic
species like weedy seadragons and anglerfish. There is significant potential for this
to increase with the added attraction of a Marine Park.

All of this expenditure feeds into the local and State economies.

Showing pride in our marine environment – taking a
leading role
The language of the discussion paper appears to us to be somewhat evasive regarding
protection and initiative 4, spatial management. All of the other initiatives clearly enunciate
what is proposed, and the action that will be taken. Initiative 4, on the other hand, proposes
one or more of three options, ranging from do nothing to a large scale Marine Park.
We believe that the NSW government should not be afraid to celebrate the wonderful
marine life that we have in our waters, and should be proud to take this once-in-ageneration opportunity to protect it. We see in other jurisdictions, such as South Australia
and several Pacific Islands, that those governments freely advertise the attractions of their
marine life and proudly recognise that many marine animals are worth more alive than
dead.
We urge the NSW government to recognise the ecological, social and economic values in
our marine bioregion and declare a Marine Park for Sydney.
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Appendix A – Recent letters of support
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