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This submission is provided by Duncan Leadbitter. I am a resident of the Wollongong area and
support the Marine Park proposal as originally launch (i.e. including no-take sanctuary zones). I
fished from a boat around the Five islands during the 1970’s and have scuba dived around the Five
Islands sporadically from the mid 1980’s to the present day. I fish off the beach at Stanwell Park and
have spearfished the area from the southern part of Royal National Park to Wollongong for about
twenty years.
From a professional perspective I worked in the Aquatic Reserves unit of NSW Fisheries in the mid
1980s conducting site surveys and preparing or contributing to management plans for reserves such
as Towra Point, Jervis Bay, Solitary Islands and Lord Howe Island. I have been a member of the IUCNs
World Commission on Protected Areas since the mid 1980s. From 1998 to 2000 I ran a national
fisheries NGO called Ocean Watch prior to joining a seafood ecolabelling NGO called the Marine
Stewardship Council where I was their International Fisheries Director, based in London. I now run
my own fisheries management consulting business (www.fishmatter.com.au) with a focus on
multispecies fisheries.
I am also an Honorary Fellow at the Australian National Centre for Ocean Resources and Security at
the University of Wollongong and this submission is provided with the Centre’s endorsement.
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The Five Islands offer some good, temperate water diving and are underutilised as many divers head
further south to Jervis Bay. Below are a few underwater videos that demonstrate some of
underwater landscape to be seen and apologies for the editing of the earlier ones.
https://youtu.be/oDUd6Z7gisw - Reef north of Martin Islet
https://youtu.be/0T8tn3mQn0w - Wreck of the Bombo
https://youtu.be/AdwIaEBQV4w - Martin Islet
https://youtu.be/XGd_AIi9ZD8 - Pig Island

Executive Summary
Fish biodiversity
Key message: there is inadequate information in the proposal to clearly set out the case for
enhanced protection.




Over 130 species of fish have been recorded from the shallow (<30m) reef areas of the Five
Islands group in which a small sanctuary zone has been proposed. Survey data show
significant variability from site to site and over time, suggesting that a more comprehensive
survey will not only yield more records but be critical to understanding conservation needs.
There are some fish survey data available for the Bellambi and Bulli areas but knowledge
about the fish communities along the whole coast from Port Kembla to Stanwell Park is
scant.
Within the group of 130 species are some which are endemic to Australia, protected, listed
as threatened or critically endangered and/or are listed by the IUCN as Near Threatened or
Vulnerable. In addition there are species which are listed as being of high to very high
vulnerability on Fishbase.org.

Impacts of fishing
Key message: there are some significant gaps in the evaluation of the impacts of recreational and
commercial fishing which scientific research suggests can be ameliorated by sanctuary zones.




For the MPA proposal as a whole, assessments of the cumulative impacts from multiple
fisheries on vulnerable species do not appear to have been undertaken in the Threat
Assessment that underpins the recommendations regarding fishing. The byproduct/bycatch
for some of the commercial fisheries have been subject to individual risk assessment but the
additive effects and the impacts of recreational fishing have not been considered. The risks
of fishing to sensitive species has not been adequately dealt with.
There are a number of demersal species that have vulnerable life history strategies, some of
which are already listed as Near Threatened or Vulnerable by the IUCN (e.g. wobbegong
sharks). Others such as the banjo ray, catsharks and other rays are listed in Fishbase as
having high vulnerability and there is no protection for these species nor any understanding
of their populations nor the impact of fishing.
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Wobbegongs have a zero bag limit but this does not stop anglers from landing these species
(in areas to the north of Wollongong). For species that have no assessment and no
protection but are equally vulnerable the level of fishing mortality is unknown and needs to
be either understood or mitigated via the declaration of sanctuaries.
Very few of the species retained by anglers have positive stock assessments. The vast
majority of species are listed as ‘undetermined’. Species that are vulnerable to fishing are
either undetermined or not covered at all. There is insufficient evidence to support the view
expressed by some that well managed fisheries do not require no-take sanctuaries.
The fish species of concern generally reach a size at which scientific research shows that
there is a benefit from the use of sanctuaries.
There is little information on the impacts of recreational fishing line and boat anchoring on
sensitive benthos such as gorgonians, bryzoans and corals. There is visual evidence of fishing
line being entangled around such animals and areas that are heavily used by anchored
vessels probably lose many of the more sensitive species.

Lack of consideration of the value of diving
Key message:




Diving is an important recreational and economic activity along the coast, including
Wollongong and especially in the Five Islands group. As far as I have been able to ascertain
there have been no specific attempts to consult the dive fraternity in this area about areas
of importance or the economic value of the industry.
The NSW DPI has not, for decades, had a mechanism, analogous to the advisory councils for
commercial and recreational fishing, for consulting with non-resource users. This is despite
the fact that the department is the custodian of aquatic life for all residents.

Three overall messages





The Marine Park proposal needs to have a far stronger rationale which could be
provided by having site based information.
Vulnerable species, such as sharks and rays, are not being adequately protected by
the current fisheries management regime and sanctuaries are the best solution for
providing needed protection.
The Threat and Risk Assessment has not dealt with the cumulative impacts of
separate fisheries affecting the same vulnerable species and needs to be reviewed.
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Submission in detail
Comments on process
I accessed the following documents:





https://www.marine.nsw.gov.au/__data/assets/pdf_file/0006/672198/NSW-Marine-EstateThreat-and-Risk-Assessment-background-environmental-information-TARA-report.PDF
https://www.marine.nsw.gov.au/__data/assets/pdf_file/0010/736921/NSW-Marine-EstateThreat-and-Risk-Assessment-Final-Report.pdf
https://www.marine.nsw.gov.au/__data/assets/pdf_file/0018/821304/Hawkesbury-ShelfMarine-Bioregion-Discusion-Paper-2-site-proposals.pdf
https://www.marine.nsw.gov.au/__data/assets/pdf_file/0018/821520/Hawkesbury-ShelfDiscussion-Paper-1.pdf

I also managed to obtain and review a copy of “ NSW Marine Estate Threat and Risk Assessment BACKGROUND ENVIRONMENTAL INFORMATION” (Anon 2017).
Nowhere could I find information specific to the Wollongong area. I attended the public consultation
booth in the Wollongong Markets on 14 September and asked an officer from OEH where the
background information on the area as a whole and the Wollongong subregion in particular could be
obtained and was informed that whilst the relevant information had been reviewed by experts it
was not available to the public.
As a supporter of the proposal I think that the lack of site-based information is a major oversight and
one of the reasons why certain groups have been so vocal in their opposition.
I note that the reasons for the sanctuary zones being removed from consideration is that fishing is
deemed to not be a risk and this is based on the Threat and Risk Assessment (Anon 2017). This
document has a number of gaps, not the least of which is the lack of attention to uncommon but
potentially vulnerable species (see below) and the impacts of boat anchors and fishing lines on
benthos such as gorgonians and bryzoans (see below).

Shallow reef fish biodiversity around the Five Islands
The Wollongong coastline is home to or visited by a wide variety of fish life. Creating a list of all the
species found within the boundaries of the proposed MPA would be a monumental task with an
estimated 600 species having been recorded from Sydney Harbour alone (Booth 2010).
Due to time limitations, this submission focuses on species that would be encounterable by divers
(at depths down to 30m) with a particular focus on the Five Islands. The main areas of interest for
divers are rocky reefs but this does not preclude sightings of some sand habitat fauna in inter-reefal
areas. There is a general dearth of information for the area from Port Kembla to Stanwell Park,
especially the inshore (i.e. waters <50M depth) area. There are data for the deeper water areas from
the NSW Fisheries ‘Kapala’ surveys and some of the fisheries observer work in this area.
In creating the fish list (see Appendix 1) used for the analyses below (and Appendix 2) the following
data sources have been used:
1. Smith A. K. (1998). The effects of sewage effluent on rocky reef fish in New South Wales,
Australia. A thesis for the degree of Doctor of Philosophy, University of New South Wales.
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2. Survey work undertaken by Sydney Water as part of the pre-commissioning studies for
modifications to the Wollongong Sewage Treatment Plant – extract supplied by Sydney
Water.
3. iNaturalist listings – https://www.inaturalist.org/projects/australasian-fishes
4. Reef Life Survey - https://reeflifesurvey.com/
5. Observer studies for the eastern spiny lobster fishery quoted in the environmental impact
statement - https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/632281/SectionB2.4-B3.pdf
6. Diver observations
7. Aldo S. Steffe and Jeffrey J. Murphy (2011). Recreational fishing surveys in the Greater
Sydney Region. Fisheries Final Report Series, No. 131, ISSN 1837-2112. (– had a ‘Marine Park
focus)
8. Dive surveys associated with the evaluation of the impacts of dredge spoil disposal from Port
Kembla Harbour – State Pollution Control Commission (EPA 1992)
9. http://www.reefwatch.asn.au/dragonsearch/nswnov00/nswnov00.html 10. NSW Fisheries Protected species database
A key source of additional information would be the results of visual census surveys undertaken of
the Five Islands area as part of the aquatic reserves program during the period March 1978 to
September 1980 (EPA 1992 and Pollard, D.A pers. comm.). It is hoped that this information still exists
in the DPI records system.
Additional sources of information could include the studies associated with the environmental
impact statement for the Port Kembla Coal loader development (Port Kembla coal loader
environmental impact statement, July 1978 / MacDonald Wagner & Priddle Pty Ltd. : https://trove.nla.gov.au/version/11073352) and earlier references cited in EPA (1992) and the
studies associated with dredge spoil disposal for the coal loader (State Pollution Control Commission
1986)
Figure 1 Survey sites from formal studies of the Five Islands and location of Bellambi survey area
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Appendix 1 provides details of the locations of observations listed on iNaturalist.

Fishes of the shallow reefs
The EPA (1992) described the fish fauna of the Five Islands group as ‘rich and diverse’ with 62
species being found at one or both of the surveyed sites and Smith (1998) recorded 64 species at
two different sites. The angler surveys (Steffe and Murphy 2011) record about 70 species landed but
a number of the species may have been taken outside of the Five Islands group. In addition, there
are a number of species recorded by divers that are not included in the published literature as well
as some personal observations (backed up by photographs).
The two main studies providing observations of shallow water reef associated fishes are EPA (1992)
and Smith (1998). Smith surveyed 2 sites in the Five Islands Group and 2 additional sites (Bellambi
and Bulli) within the boundary of the proposed Marine Park. The EPA (1992) covered sites off Pig
Island (Bass Islet) and Big Island. The Sydney Water survey of fishes covered 4 sites, including
Bellambi which was also surveyed by Smith (1998) and anglers returning to the regional boat ramp
at Bellambi were surveyed by Steffe and Murphy (2011).
There are species not recorded by Smith from the Five Islands group which have been sighted by
recreational divers such as the large ray (Dasyatis (Bathytoshia ) brevicaudata), eagle ray (Myliobatis
australis), electric ray (Hypnos monopterygium), Bleekers blue devil fish (Paraplesiops bleekeri),
nannygai (Centroberyx affinis) and others such as porcupine fish and draughtboard sharks (see
Appendix 2). Given the variability of species in time and space there is considerable value in the
regular and long term observations of divers, especially for uncommon species that may be
vulnerable to fishing pressure, an issue which will be expanded upon below.
In the fishery Environmental Impact Statement, data collected on bycatch in the commercial lobster
trap fishery is presented for the whole New South Wales coast but the raw data for each part of the
coast should be available from the DPI and should be assessed for sites within the proposed Park
boundaries as there are some species recorded in the EIS which have been sighted in shallow waters
off Wollongong (personal observations). Similarly, the boat ramp angler surveys (Bellambi and Port
Kembla) of recreational catches (Steffe and Murphy 2011) may also have associated catch location
data which was not included in the final report (possibly due to concerns about accuracy). It should
be noted that this research was conducted specifically to collect information for the proposed
Marine Park.
Previous studies of shallow water fish fauna have shown a great deal of variability from site to site
(see EPA 1992 and Smith 1998 for the Five Islands but there are many other studies from NSW
demonstrating the same outcome), over differing time scales (seasonal and, for the few studies
conducted over time, annual) and at differing depths. For example, for the Five Islands as well as
many other areas off the Wollongong coast, there is commonly a shallow (0-9m) kelp dominated
zone, a ‘white rock’ zone dominated by encrusting algae and sea urchins from ~10-18m and then a
zone from ~21m to at least 36m dominated by sea tulips, bryozoans and sponges. The EPA (1992)
found 89 species of fish at the Five Islands study sites and at external reference sites (Bass Point) of
which only 21 were common to all sites. The influence of depth may explain why species such as
nannygai (Centroberyx affinis) may be missed from the published fish surveys but are seen by divers
in deeper waters such as the wreck of the Bombo and the pinnacle of Pig Island, both of which are
~30m dives.
Deeper analyses of the fish fauna are beyond the scope of this submission due to time
considerations but it is likely that the list of fishes includes occasional visitors driven by annual
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variations in currents (especially fish with tropical affinities – see Booth et al 2007) and, possibly
longer term shifts in species occurrence associated with climate change (Booth et al 2011). It should
be noted that the latter includes a mix of species moving from north to south as well as the
possibility of species seeking refuge in deeper water (see Fetterplace et al 2018 for Bleekers Blue
devil fish).
Similarly, there are likely to be other species which have been missed by formal surveys and may
have been recorded by divers over time such as the black cod (Epinephalus daemelli) which has been
seen at Bass Point (personal observation). Indeed, the question as to why the southern boundary of
the proposed Marine Park does not include Bass Point, with its existing Bushrangers Bay aquatic
reserve and increasing set of fish observations, needs to be explored.

Status of fish species found in the Five islands Group
The EPA (1992) recorded 11 species of economic value (i.e. of commercial and/or recreational
importance) at the two sample sites in the Five Islands group and, as mentioned above, Steffe and
Murphy (2011) recorded about 70 species landed at Port Kembla boat ramp. Smith (1998) did not
categorise fish from a commercial/recreational fishing importance perspective.
In my view, a subset of the species found in Steffe and Murphy (2011) have had the potential to
have been caught in the Five Islands area. Appendix 3 sets out the rationale for the excluded species.
A species was included in the tables below if it had been sighted by divers, is known to occur on
shallow (<30m) rocky reefs or had been recorded in some other way that documents location (e.g.
iNaturalist, Reef Life Survey).
There are two publicly available sources of information on the status of commercially and
recreationally caught finfish species, namely www.fish.gov.au which is a national listing that covers
a subset of species caught in both state and commonwealth fisheries jurisdictions, and the Status of
Fisheries Resources report produced by the NSW DPI. The former is updated annually. The DPI
produces fishery status report every two years and the most recently available covers 2014/15 in
summary form only (DPI 2017) (see Appendix 4 for definitions of fishery status). Previous versions
contained much more detail. One species (the nannygai, Centroberyx affinis, is not covered by either
list but is covered by the annual status reports produced by the Bureau of Rural Sciences.
Table 1 Status of species landed by recreational fishers that may have been caught within the Five
Islands group and for which there is an assessment available
Species

Status 2014/15
(DPI 2017)

Acanthopagrus
australis

Fully fished

Bodianus
unimaculatus

Fully fished

Girella tricuspidata

Fully fished

Nelusetta ayraudi

Fully fished

Recent status (4)
(www.fish.gov.au)

Sustainable
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Other source

Trachurus
novaezealandiae

Fully fished

Pomatomus saltatrix

Sustainable

Katsuwonus pelamis

Not overfished and
overfishing not
occurring. BRS Fishery
Status Report 2017

Centroberyx affinis

Overfished BRS Fishery
Status Report 2017

Pagrus auratus

Growth overfished

Undefined

Pseudocaranx
georgianus

Growth overfished

‘Transitional depleting’
(1)

Nemadactylus
douglasii

Overfished

Glaucosoma
scapulare

Uncertain

Acanthaluteres
vittiger (2)

Undefined

Achoerodus viridis

Undefined

Aluterus Monoceros
(2)

Undefined

Cheilodactylus fuscus

Undefined

Cnidoglanis
macrocephalus

Undefined

Eubalichthys
mosaicus (2)

Undefined

Girella elevata

Undefined

Meuschenia
flavolineata (2)

Undefined

IUCN Near Threatened

Meuschenia freycineti Undefined
(2)
Meuschenia
trachylepis (2)

Undefined

Monacanthus
chinensis (2)

Undefined

Not overfished and not
subject to overfishing –
BRS Fishery Status
report 2017
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Ophthalmolepis
lineolatus (2)

Undefined

Orectobolus ornatus

Undefined

Parupeneus signatus
(3)

Undefined

Parupeneus spilurus
(3)

Undefined

Scobinichthys
granulatus (2)

Undefined

Scorpaena cardinalis

Undefined

Upeneichthys spp. (3)

Undefined

Notolabrus
gymnogenis

Undetermined

Notes
1.
2.
3.
4.

Subject to overfishing
All species of leatherjackets have the same common evaluation
All species of goatfish have the same common evaluation
A recent assessment refers to one that has been updated in the past years

Table 2 Species recorded from the Five islands which are listed as threatened, endangered or
protected

Species

Status

Source

Carcharius taurus

Critically endangered

Diver observations, iNaturalist

Carcharodon
carcharias

Vulnerable

https://www.youtube.com/watch?v=52EhvFGFLQ

Paraplesiops bleekeri

Protected

Diver observations

Anampses elegans

Protected

Diver observations

Phyllopteryx
taeniolatus

Protected

Diver observations, DragonSearch

Table 3 Australian endemic species found in the Five islands group
According to www.fishbase.org and http://fishesofaustralia.net.au there are, at least, 20 endemic
Australian species found in the Five Islands group




Pseudolabrus guntheri
Cnidoglanis microcephalus
Hypnos monopterygium
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Aptychotrema rostrate
Enoplosus armatus
Hime (aulopus) purpurissatus
Hypoplectrodes maccullochi
Nelusetta ayraudi
Trygonorhina fasciata
Atipichthys strigatus
Bathygobius cocosensis
Coris sandeyeri (sandageri)
Eubalichthys mosaicus
Heterodontus portusjacksoni
Parma microlepis
Pictiblennius tasmaniensis
Pseudanthias squamipinnis
Scorpaena cardinalis
Trinorfolkia clarkei

Species not listed above which are categorised as high vulnerability or greater in Fishbase.org
Table 4 Species recorded from the Five Islands group that are listed as High to Very High vulnerability
on Fishbase.org
Species

Vulnerability rating – Fishbase.org
High

Acanthopagrus australis
Helicolenus percoides
Nelusetta ayraudi
Glaucosoma scapulare
Cheilodactylus fuscus
Eubalichthys mosaicus
Meuschenia freycineti
Aptychotrema rostrate
Gymnothorax prasinus
Kyphosus sydneyanus
Lotella rhacina
Thyrsites atun
Trygonorhina fasciata
Myliobatis australis
Pagrus auratus
Pseudocaranx georgianus
Achoerodus viridis
Trygonoptera testacea
Nemadactylus douglasii
Bathytoshia (Dasyiatis?)
brevicaudata
Cephaloscyllium Isabella

High to very high

Very high
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Heterodontus portusjacksoni

Vulnerable species and fishing pressure
Much of the literature on MPAs, especially in Australia in recent years, has focused on evaluations of
their role in maintaining or enhancing populations of exploited species, especially those which are
popular and of economic/social value (Savina et al 2013 and references therein). The debate about
the claimed benefit of no-take zones has become quite polarised with proponents (e.g. Ward et al
2001) being rebutted by sceptics (e.g Buxton et al 2014, Hilborn 2017) that have created a see-saw
approach to policy whereby reserve declarations by one government are wound back by another,
with each group claiming one version of science or another as a guide.
Buxton et al (2014) demonstrated via modelling that there was little benefit to adjacent exploited
fish populations from closed areas “where there is effective management”, and this argument has
been used by many in the fishing fraternity to argue against closed areas due to the belief that, due
to the requirements of fishery laws, all of Australia’s fisheries are sustainable (and therefore well
managed). However, claims that all fisheries in Australia are well managed are not independently
verified and are put forward by fisheries agencies.
Lost in the arguments about the benefits or otherwise for the fishing fraternity is the question about
the benefits for biodiversity and the impacts of fishing on species which are vulnerable to even
modest levels of fishing pressure and are also, by and large, subject to little or no study. Given the
large number of species present (at least 130 for the Five islands alone) and the presence of many in
very small numbers there are some clear challenges in running statistically valid trials, hence the
reliance on risk based assessments.
Thus, decisions about the number, location and size of sanctuary areas is (probably erroneously)
closely linked to whether the fisheries are well managed, thus muting any benefit of no-take
regulations and whether fishing poses a risk to any or all components of the fish community (or
other communities, in addition).
As stated by Scandol and Rowling (2006) the fisheries of NSW are multispecies in nature and there
are about 90 species which are deemed key and potentially subject to some form of assessment.
Table 1, above shows that very few (three) of the species retained by recreational boat fishers have
a recent and positive stock assessment available. Another four are deemed ‘fully fished’ in older
assessments. The assessments of the silver trevally are confusing as each has a different conclusion.
The vast majority of species are of undetermined status (a determination where the amount of work
required to understand the status of the stock is inadequate (Scandol and Rowling 2006) (Appendix
4) or are not subject to any evaluation. This may be due to low catches but there is an implied
assumption that such catches are negligible when, in fact, they may represent a significant
proportion of the sustainable yield of a low productivity species.
Some species, such as banjo rays and shovelnose rays are target species in some of the commercial
fisheries and taken in the recreational fisheries as well. Whilst the numbers are low the size of the
stock is unknown. These species have biological attributes that render them vulnerable to fishing
pressure. They do not feature in the risk assessments (although fishery level risk assessments were
completed for the commercial fisheries some time ago) and there are no precautionary measures in
place, such as areas where fishing is prohibited. Some vulnerable species such as blind sharks do not
appear in the boat ramp survey records but are caught by shore based anglers and commonly
discarded (personal observation).
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Are the fisheries sufficiently well managed to preclude the use of no-take zones?
Australia is a party to the UN Convention on the Law of the Sea and subsidiary laws and agreement
(binding and non-binding) such as the Straddling Fish Stocks Agreement and the FAO Code of
Conduct for Responsible Fisheries (CCRF). The CCRF, in particular, encourages fishery managers to
implement the precautionary principle when managing fisheries and suggests that managers should:
“….take into account, inter alia, uncertainties relating to the size and productivity of the stocks,
reference points, stock condition in relation to such reference points, levels and distribution of fishing
mortality and the impact of fishing activities, including discards, on non-target and associated or
dependent species as well as environmental and socio-economic conditions.”
Whilst the Code is voluntary there are attempts in some legislation in Australia to give effect to the
Code and the laws under which it operates (such as UNCLOS and the Straddling Fish Stocks
Agreement). Unlike the Commonwealth Fisheries management Act 1991, which requires managers
to manage fisheries in a way consistent with the precautionary principle, the NSW Fisheries
Management Act 1994 only invokes the precautionary principle in regards to the setting of Total
Allowable Catches.
The various rays, demersal sharks and other vulnerable species do not have stock assessments and
there is little evidence that uncertainties associated with life history strategies are taken into
account in regulating fisheries. In the absence of quantitative approaches which, as mentioned
above, may be difficult to implement in a cost effective way for small volume catches, precaution
can be exercised via risk based approaches. Whereas the risks associated with the capture of some
sensitive species was explored on a fishery by fishery basis for the commercial fisheries this does not
appear to have taken place for the recreational fisheries, nor has there been a cumulative risk
assessment undertaken.
Steffe and Murphy (2011) judge that the recreational fishing effort for the Port Kembla and Bellambi
areas was intermediate when compared to other areas with higher levels of effort (the Sydney
region) and lower levels (mainly the Central coast). These relative levels may not have any
relationship to the actual fishing mortalities involved and this is critical to understanding whether
fishing pressure is actually high, intermediate or low. Savina et al (2013) modelled the response of
fish communities to varying marine reserve options and a key determining factor in the Atlantis
ecosystem model was the level of fishing mortality. The scenarios explored involved a mix of fishing
pressures – low pressure being at 1976 levels and high fishing pressure being double this. The
scenarios also involved a mix of reserves of varying accessibility in terms of fishing. Time doesn’t
permit a full discussion of the results but the scenarios involving the removal of fishing pressure
resulted in an increase in demersal sharks and rays, implying that fishing pressure depresses such
species, a result found for vulnerable deep water sharks off the NSW coast (Andrew et al 1997). In
terms of functional groups, there are winners and losers with increases in predatory species
resulting in declines of prey. Note that these are modelled results but given the lack of areas that are
off limits to fishing there is no ability to verify such results in the field.
The decline in k-selected (i.e. biologically sensitive) species is not unexpected. In multispecies
fisheries fishing mortality is generally not allocated in a way that adequately protects all species (see
for example Foster et al 2015). Gaichas et al (2012) illustrate how increasing fishing mortality on
mixed stocks depletes some species faster than others.
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Left panel: individual species production curves; technical interactions but no biological interactions
Right panel: aggregate species production curve and the proportion of species collapsed (less than
10% unfished biomass)
For both panels

(a) Georges Bank

(b) Gulf of Alaska

Cod
Haddock
Yellowtail
Winter fl.
Windowpane fl.
Redfish
Herring
Mackerel
Skates
Dogfish

P. cod
Sablefish
Arrowtooth
P. halibut
F.H. sole
PO Perch
Herring
W. pollock
Skates
Dogfish

For the species of interest in the proposed MPA fishing mortalities are unknown but vulnerabilities
are and negative impacts on the vulnerable components of the fish community could be expected.
The fact that wobbegongs, which are taken in mixed species fisheries, are already IUCN listed species
and subject to very restrictive management measures illustrates the point clearly. The results of
these measures are unknown. Sanctuaries for these and similar species would help reduce fishing
mortality and reduce the risk of population declines. Indeed, for the deepwater sharks which
occurred in a multispecies fishery and were also heavily depleted, closures were implemented as the
only workable management too.
Whilst its true that anglers have some control over what they catch by controlling where and when
they go fishing, the gear they use and the bait its also true that for generalised bottom fishing
(whether boat or shore based) a wide variety of species may take the bait and this includes species
vulnerable to low to moderate levels of fishing pressure.
14

A review by Edgar et al (2009) shows that the benefits of sanctuaries is significant for species that
grow to 45 cm or greater. This is true for many of the species of commercial and recreational
importance and very true for the vulnerable species described above.

Cumulative impacts
Fishing mortality arises from commercial and recreational fishing and the shark culling program. The
latter operates over the spring and summer months on selected beaches from Wollongong (City
Beach) north to Newcastle (Krogh 1994). The gillnets take a variety of bycatch, including non-target
species such as stingrays and wobbegongs which are commonly vulnerable to excessive fishing
pressure. Wobbegongs are now listed as IUCN Near Threatened and the commercial take is limited
and the recreational bag limit was set to zero in 2007. Note that this zero bag limit does not prevent
the species from being landed as documented by Steffe and Murphy (2011) for the Port hacking
area, just to the north of Wollongong and within the proposed Marine Park.
Depending on species, some rays and benthic sharks (e.g. blind sharks, cat sharks) will be taken by
various commercial fisheries including the lobster fishery, trap and line and trawl, as well as
recreational fisheries. Whilst the benthic sharks are not common in catches its likely that they, like
rays, are naturally not common and, in the absence of refuges from fishing pressure, may well have
been depleted to low population levels for many years.
As mentioned above the Threat and Risk Assessment (Anon 2017) did not evaluate the cumulative
effects of fisheries and dealt with different fisheries separately which would diminish the risk. This is
in direct contrast to other risks which were evaluated as a whole. An example is dog walking which is
deemed a high risk state wide due to the potential impacts on shore birds. By contrast, commercial
and recreational fisheries, which may independently impact the same vulnerable species are
evaluated separately. As has been seen in the past with deepwater sharks and the wobbegong
sharks (a shallow water species), the lack of precaution can have significant consequences and the
Threat and Risk Assessment needs to be re-evaluated.

Benthic impacts from fishing
The impacts of recreational fishing on coral reefs has received a lot of research attention but the
same does not seem to be the case for temperate areas. Similarly, the impacts on benthic animals of
commercial gear such as fish traps has also been studied. In the Wollongong area the impacts of
anchoring large commercial ships bound for Port Kembla is currently being studied but there has
been no attention to the regular anchoring of recreational boating. Hooks, lies and sinkers, as well as
lures and tangled fishing floats are commonly seen attached to benthic life in heavily fished areas
(see Figure 1 below). Fishing gear wrapped around benthic fauna such as lace corals and gorgonians,
for example, simply strips away or crushes the more sensitive parts. Anchor impacts can be reduced
using dedicated moorings (as practised in some areas) and fishing line impacts can be reduced by
using surface gear only.

15

Figure 1 – hook, line and sinker wrapped around benthic life – Pig Island 2018.

Diving and the Wollongong area
Diving is a popular non extractive sport in the region and it is an oversight that its economic value
and contribution has not been assessed.
Byron (undated) details a number of dives in the Bellambi to Port Kembla area but also includes
Bandit Reef, off Scarborough. There is also another deep dive called the Humps off Stanwell Park.
The Five Islands are popular as the current commercial charter vessel operates out of Port Kembla
Harbour and the islands offer a mix of depths and protection from the weather. O’Brien (2014) also
provides a quick overview of the Islands and a detailed description of the Pinnacle on the eastern
side of Pig Island.
Wollongong has had a dive charter service for about forty years and there is also a dive club
associated with the University of Wollongong which relies on private boats to access offshore sites
(there are also shore dives in the region).
There has been no interest in documenting the value of the dive industry in the region, on either a
commercial or recreational basis and the views of non-extractive divers are not formally requested
by the DPI in the same manner as he views of commercial and recreational fishers are sought.

Suggestions





The Marine Park proposal needs to have a far stronger rationale which could be
provided by having site based information.
Vulnerable species, such as sharks and rays, are not being adequately protected by
the current fisheries management regime and sanctuaries are the best solution for
providing needed protection.
The Threat and Risk Assessment has not dealt with the cumulative impacts of
separate fisheries affecting the same vulnerable species and needs to be reviewed.
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Appendices
Appendix 1 Location of fish observations from iNaturalist.org
Figure 3a – location of fish observations – Wollongong area – iNaturalist.org

Figure 3b – location of fish observations – Five Islands area – iNaturalist.org
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Appendix 2 List of shallow water reef fish documented for the Five Islands area
Common
name
Toothbrush
Leatherjacket
Eastern
Wirrah
Yellowfin
Bream
Blue groper
Unicorn
Leatherjacket
Elegant
wrasse
Eastern
smooth
boxfish
Eastern
clingfish
Lined
cardinalfish
Shovelnose
Ray

latin name

Angler
landings

Flinders

Port
kembla

Acanthaluteres
(Pennicipelter) vittiger

Y

Y

Y

Acanthistius ocellatus

Y

Y

Acanthopagrus australis

Y

Achoerodus viridis
Aluterus monoceros

Y

Y

Y

iNaturalist

Other

Y
Y

Y

Y

Apasmogaster costatus

Y

Y

Y

Y

Y

Y

Y

Y

Apogon fasciata
Aptychotrema rostrata

Frogfish
Pigfish

Batracoides dubius

Y

Bathygobius cocosensis

Y

Bathytoshia brevicaudata

Blind shark
Pigmy
leatherjacket

Bodianus unimaculatus
Brachaelurus waddi
Brachaluteres
jacksonianus

Stinkfish
Great white

Callionymus calcaratus
Carcharinus carcharius

Grey nurse

Carcharinus taurus

Redfish

Centroberyx affinis

Kelpie
One spot
puller
Estuary
catfish
Comb wrasse

Y

Anoplocapros inermis

Atipichthys strigatus

Southern
coralfish

Y

Big
Is
Y

Anampses elegans

Mado
Cocos
Frillgoby
Short tailed
stingray

Draughtboard
shark
Dusky
Butterflyfish
Red
Morwong
Crested
morwong
Red Gurnard

y

Bass
Is

Y

Y

Y
Y
Y

Y
Y
Y

Y

Y - pers
obs

Cephaloscyllium isabella
Chaetodon flavirostris
Cheilodactylus fuscus

Y
Y

Y

Cheilodactylus vestitus
Chelidonichthys kumu

Y

Y

Y

Y
Y

Chelmonops truncatus

Y - Byron

Chironemus marmoratus

Y

Y

Chromis hypsilepis
Cnidoglanis
macrocephalus

Y

Y

Y
Y

Y
Y

Coris picta
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sandagers
wrasse

Coris sandeyeri
(sandageri)

Y

Y

Rock cale
Three barred
porcupine
fish
Longfin Pike

Crinodus lophodon

Y

Y

Y

Y

Y

Y

Old wife
Black reef
leatherjacket
Mosaic
Leatherjacket

Enoplosus armatus

Y

Y

Eubalichthys bucephalus

Y

Y

Snakeskin
wrasse
Rock
Blackfish
Luderick

Dicotylichthys punctulatus
Dinolestes lewini

Eubalichthys mosaicus

Y

Y

Eupetrichthys angustipes

Y

Y

Y

Y

Girella tricuspidata

Y

Y

Pearl Perch

Glaucosoma scapulare

Y

Moray Eel
Reef Ocean
Perch
Longfin
Bannerfish
Robust
weedfish
Port Jackson
Shark

Gymnothorax prasinus

Y

Helicolenus percoides

Y

Rainbow fish
Sergeant
Baker
Short tailed
electric ray
Halfbanded
Seaperch

Heteroscarus acroptilus
Hime (aulopus)
purpurissatus

Y

Y

Y

Hypnos monopterygium
Hypoplectrodes
maccullochi

Y

Y

Y

Hypoplectrodes
nigroruber

Y

Katsuwonus pelamis

Y

Kyphosus sydneyanus

Y

Skipjack

Y

Y

Girella elevata

Banded
Seaperch

Y

Y

Y

Y

Y

Y

Y

Y

Heniochus acuminatus

Y

Heteroclinus perspillatus
Heterodontus
portusjacksoni

Y
Y

Y

Y

ala.org.au
Y
Y

Y

Y

Y
Y

Silver
Drummer
Bluestreak
cleaner
wrasse
Bastard
Trumpeter
Tommyfish

labroides dimidiatus
Latridopsis forsteri

Y

Y

Y

Y

Y

Limnichthys fasciatus

Y

Bearded Cods

Lotella rhacina (callius? In
EPA 1992)

Blackspot
wrasse
Yellow
striped
leatherjacket

Macropharyngodon
meleagris

Y

Meuschenia flavolineata

Y

Y
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Y

Y

Y

Y

Y

Sixspine
Leatherjacket
Yellowfin
Leatherjacket

Meuschenia freycineti

Y

Meuschenia trachylepis

Y

Y

Y
Y

Stripey
Fan bellied
leatherjacket
Australian
bull ray
Little rock
whiting
Ocean
Leatherjacket
Grey
Morwong
Castelnau's
goby
Clarkes
triplefin
Crimsonband
Wrasse

Microcanthus strigatus

Y

Monacanthus chinensis

Y

Rainbow cale
Herring cale
Southern
Maori Wrasse
Wobbegong
Banded
Wobbegong
Spotted
Wobbegong
Sydney
cardinal fish
Snapper
Southern
Peacock Sole
White-ear
Girdled
scalyfin
Victorian
scalyfin
Blackspot
goatfish
Blacksaddle
Goatfish
Black-Tipped
Bullseye
Bronze
bigeye
Smallscale
bullseye
Largescale
bullseye
Tasmanian
blenny
Senator
wrasse
Blue striped
fang blenny
Piano fang
blenny

Myliobatis australis
Neeodax balteatus

Y

Nelusetta ayraudi

Y

Nemadactylus douglasii

Y

Y

Nesogobius pulchellus

Y

Norfolkia clarkei

Y

Y

Y

Y

Y

Y

Y

Y

Odax acroptilus

Y

Y

Odax cyanomelas

Y

Y

Y

Y

Y

Y

Y

Y

Notolabrus gymnogenis

Ophthalmolepis lineolatus

Y

Y

Orectobolus ornatus
Orectolobus halei

Y

Orectolobus maculatus

Y

Ostorhincus limenus
Pagrus auratus

Y
Y

Y

Pardachirus hedleyi
Parma microlepis

Y
Y

Y

Y

Parma unifasciata

Y

Y

Y

Y

Parma victoriae

Y

Y

Y

Y

Parupeneus signatus

Y

Y

Y

Y

Parupeneus spilurus

Y

Pempheris affinis

Y

Pempheris analis

Y

Pempheris compressus

Y

Y

Y

Pempheris multradiata

Y

Y

Y

Y

Y

Y

Y

Pictiblennius tasmaniensis
Pictilabrus laticlavius
Plagiotremus
rhinorhyncos
Plagiotremus
tapeinosoma

Y

Y

Y

Y
Y
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Y

Y

Y

Striped
Catfish
Satin damsel
(grey)
Satin damsel
(yellow)
Tailor
Sixplate
sawtail
Sea goldie

Plotosus lineatus

Y

Pomacentrus australis

Y

Pomacentrus coelestis
Pomatomus saltatrix

Y
Y

Prionurus microlepidotus
Pseudanthias
squamipinnis

Y
Y

Y

Y

Silver Trevally
Gunters
wrasse

Pseudocaranx georgianus

Lionfish
Tarwhine
Eastern
Pomfret
Rough
Leatherjacket
Eastern Red
Scorpionfish
Silver Sweep
Yellowtail
kingfish
Woods
siphonfish
Coral Sea
Gregory
Lunar wrasse

Pterios volitans

Barracouta
Painted
Grinner
Southern
hula

Thyrsites atun

Y

Trachinocephalus myops

Y

Hulafish

Trachinops taeniatus
Trachurus
novaezealandiae

Y

Y

Y

Y

Trachychthys australis

Y

Yellowtail
Roughy
Clark's
Threefin

Y

Y

Pseudolabrus guntheri

Y

Rhabdosargus sarba

Y

Schuettea scalaripinnis

Y

Y

Scobinichthys granulatus

Y

Y

Scorpaena cardinalis

Y

Y

Scorpis lineolata

Y

Y

Seriola lalandi

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Siphamia cephalotes
Stegastes gascoynei

Y

Thalassoma luneri

Y

Trachinop noarlungae

Y

Y

Trinorfolkia clarkei

Common
stingaree

Trygonoptera testacea

Banjo Ray

Trygonorhina sp. A
(fasciata - Smith?)

Red mullet
Bluestriped
Goatfish
Kapala
Stingaree
Greenback
Stingaree
Bluestreak
Goby

Upeneichthys porosus

Moorish idol

Zanclus cornutus

Upeneichthys spp.

Y

Y
Y
Y

Y

Y

Urolophus kapalensis

Y

Urolophus viridis

Y

Valenciennea strigata

Y
Y
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Appendix 3 Recreational species not included in analysis
Common name

Species name

Rationale

Australian salmon

Arripis trutta

Likely taken off beaches

Bluespot flathead

Platycephalus caeruleopunctatus

Likely taken off sand patches, possibly
off Port Kembla beach

Blue mackerel

Scomber australasicus

Australian bonito

Sarda australis

Unclear where taken could be inshore
or offshore (1)

Mahi mahi

Coryphaena hippurus

Likely an offshore species

Albacore

Thunnus alalunga

Likely an offshore species

Gummy shark

Mustelus antarcticus

Likely taken off beaches or sandy areas

Samsonfish

Seriola hippos

Possibly an offshore species

Frigate mackerel

Auxis thazard

Unclear where taken could be inshore
or offshore

Sharks –
hammerhead,
tiger, mako

Various species

Likely targeted offshore

Sand whiting

Sillago ciliata

Taken off beaches

Cobia

Rachycentron canadum

Likely taken offshore

Stout longtom

Tylosurus gavialoides

Not clear where this may be taken

SeavGarfish

Hyporhamphus australis

Flounders

Pseudorhombus sp

Likely taken off beaches, sandy areas

(1) Offshore in this context means outside of the reserve boundary to the east
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Appendix 4 Categorisation of species status from Scandol and Rowling 2006
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