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1

1 Submission
1.1 Submission Details
Submission to:
The Committee Manager
Standing Committee on Environment and Planning
Parliament House, Spring Street
East Melbourne, VIC 3002
This submission was prepared by:
Dr Matt Edmunds
Principal Ecologist
Australian Marine Ecology Pty Ltd
82 Parsons St, Kensington, VIC 3031
Contact: 0407 088 840, matt@marine-ecology.com.au

1.2 Background
This submission was based on direct observations and scientific studies of Victorian
marine ecosystems since the mid 1990s and recent work on compiling, centralising and
reviewing all available scientific marine imagery and data bases for the Government’s
Marine Knowledge Framework. Dr Edmunds has first hand experience of many of the
ecosystems and changes over the last three decades, as well as changes with historical
data. This includes being involved with the subtidal reef and intertidal reef long-term
monitoring programs, as well as conservation and impact assessment and monitoring
for seagrass, sediment and deep sponge garden habitats.
Dr Edmunds has considerable experience in the processes of environmental and impact
assessments, monitoring and the processes around protecting the sustainability of
marine ecosystems and matters of conservation significance. He has varied experience
in the application of science for supporting planning and decisions for good
environmental outcomes. A curriculum vitae is provided in the Appendix.

1.3 Marine and Coastal Submission
This submission presents information to the Standing Committee on Environment and
Planning with respect to scientific observations and professional experiences in the
marine and coastal environments. This submission highlights present issues and
opportunities for improvement. Because of time constraints with another major EES
review occurring at the same and COVID-19 stage 4 restrictions, this submission is
somewhat rushed and is lacking in the provision of supporting evidence and citations.
More detailed information and citations can be provided on request.
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2 Decline in Marine Ecosystems
(a) The extent of the decline of Victoria’s biodiversity and the likely impact on people,
particularly First Peoples, and ecosystems, if more is not done to address this,
including consideration of climate change impacts.

2.1 State of Knowledge
The following is a general overview of decline of marine ecosystems in Victoria, but is
by no means complete or comprehensive.
It should be acknowledged that there are large knowledge gaps in our present
understanding of marine ecosystems in Victoria. There have been few standardised
ecological long-term monitoring programs. These were being confined to the abalone
stock assessment program that included some other reef species, subtidal reef
monitoring program and intertidal reef monitoring program. Standardised ecosystem
monitoring was discontinued in 2015 (the abalone program continued but measures
only abalone species). There have been sporadic large-scale investigations, but
generally they have been few and far between, with major ecosystem changes in
between to glean key ecosystem processes. Major ecosystems have only had cursory
investigations, such as deep reef sponge gardens, and some ecosystems have not been
properly investigated yet, such as the mudflats of Westernport.
There has been considerable advancement in recent years through the compilation of
existing marine data and imagery into a central database and reprocessing into
standardised scheme. This has been done by the Department of Environment, Land,
Water and Planning and yielded a substantial amount of new information from old data.
That work also highlighted the major gaps in information as well.
In general, the existing information is sporadic and uneven, with many gaps. There has
been an issue of churning over data from desk-top to desk-top data with little
refreshment from field studies. Most existing marine data for Victoria is 10-30 years
out of date.

2.2 Port Phillip Bay
Port Phillip Bay has the best information for Victoria. The Bay has gone through spates
of major transformations. One of the first was dredging for native flat oysters and the
release of pollutants into the environment in the late 1800s and early 1900s. Little is
known of the impacts of either, however anecdotal evidence suggests that stocks of
native oyster never fully recovered and harvesting was confined to predominantly
Geelong Arm. The next major shift in the Bay was the introduction of scallop dredging
in the early 1960s. Correlated with this was a reduction of vast areas of green seaweed
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mats of Caulerpa in the north of the Bay, a habitat now covered in mats of entangled
drift algae. Also changed was the loss of deeper-fringing seagrass beds, blue mussel
beds and sponge clump habitat which acted as biogenic reefs for other biota. The scallop
dredging continued until the 1990s and had a significant effect on the benthic
ecosystem.
Studies of the sediment fauna (termed infauna) have found step changes in the
communities in the sediments of Port Phillip Bay, between the 10-20 year periods
between studies. Most of the changes have been through the introduction of marine
pests. Burrowing species have been replaced by high biomasses of the bivalve Corbula
gibba and the surface of the sediments was transformed by pests such as the Northern
Pacific Seastar Asterias amurensis and the Mediterranean fanworm Sabella
spallanzanii. Accompanying the spread and establishment of the marine pests was a
severe decline in the demersal resident fishes of Port Phillip Bay.
During and towards the end of the 1990s, the first major biological changes from
climate change were appearing, particularly with the strengthening of the East Australia
Current and reduced incursions of nutrient-rich sub-Antarctic waters. The first
disappearances were the string-kelp Macrocystis forests, with most remnant patches in
Port Phillip Bay, Phillip Island and the central open coast disappearing by the summer
of 2002-2003. There are still some sparse stands in areas of nutrient enrichment, such
as at Warrnambool.
The 1990s, particularly 1995 and 1998, also saw a pilchard herpes virus event that
decimated populations and changed a dominance of bait fish in ecosystems from
pilchards to anchovies. The mid-1990s also saw the start of the transformation of Port
Phillip Bay reefs, with the spread of Japanese kelp Undaria infestations to the north
east from Geelong Arm and Kirk Point. The Undaria is seasonal in growth, growing
rapidly over winter to early summer, after which is senesces to leave bare reef and
whatever native flora is remaining. This annual die-off releases considerable particulate
food that may support sea urchin populations. Whatever the mechanism, sea urchin
abundances typically increased in the phases after Undaria invasion, leading to a
dominance of grazed sea urchin barrens. This succession of reef transformation resulted
in the permanent lost of common kelp bed habitats, with some remnant patches at Point
Cooke and Ricketts Point. The Millennial Drought in the first decade of this century
was accompanied by a loss of large areas of seagrass beds around Mud Islands and
Sorrento Bank, which never recovered. The drought appeared to also accentuate the
development of sea urchin barrens – predominantly where Undaria had invaded. The
spread of Undaria appeared to ‘jump’ the relative intact seaweed reefs of the FrankstonMornington region and invaded reefs in the Portsea region and at Pope Eye marine
protected area. Undaria was translocated to Apollo Bay Harbour during upgrade works,
probably by construction vessels from Port Phillip Bay. The present status of Undaria
in Victora is unknown.
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Recent studies on the drift algal beds in northern Port Phillip Bay found a complete
shift in community structure from that described in the mid 1990s, representing a major
ecological shift.
Outbreaks of Bonamia oyster disease decimated native flat oyster populations in the
late 1990s, coinciding with increasing pressures for the invading Northern Pacific
seastar.
Surveys of reefs and intertidal habitats in 2019 found significant changes in seaweed
communities, with evidence of eutrophication (too much nutrient enrichment) along the
coast associated with the Western Treatment Plan. The shoreline surveys indicated
areas of high naturalness but also areas of heavy modification and nutrient enrichment.
The Channel Deepening Project was a prominent phase of environmental disturbance
in Port Phillip Bay in 2008. Changes associated with this project within Port Phillip
Bay are unknown as there was no direct and ongoing ecological monitoring program.
There were some associated ‘bay-wide’ monitoring programs, however these were
remote from the activity and not designed to detect direct ecosystem impacts from
sediment plumes (outside the spoil ground).
Industrial pollution has been significant in Port Phillip Bay, with metals toxicants
declining through the latter half of the 1900s. There are emerging contamination
pressures including from microplastics, antibacterials, pharmaceuticals, hormones and
endrocrine disruptors. Another emerging issue is chlorine disinfection secondary
products from industrial cooling waters and ship ballast waters. Modelling indicates the
ports of Melbourne and Geelong are over no-effect contamination levels. Pollution
pulse-incidences from industry continue at sporadic intervals. Coastal pressures are
clearly changing with the increased population density. There has been a major shift in
fisheries to directly managed professional industries to indirectly managed recreational
fisheries.
There are major knowledge gaps in understanding the key ecosystem processes. These
include the productivity and nutrient cycling of sediment systems and the role of
intertidal sediment beds. Intertidal seagrass and other key features have never been
properly examined and mapped.
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2.3 Port Phillip Heads
The seascape and underwater geoforms at Port Phillip Heads are the most significant
with respect to ecosystem functioning of Port Phillip Bay as a whole. The seascape at
the Heads consists of a shallow rocky bar across the entrance between Point Lonsdale
and Point Nepean, known as Rip Bank. Just inside Rip Bank is The Entrance Canyon,
dropping down to 103 m deep – one of the deepest places in Victorian waters. The
Entrance Canyon winds itself around a steep-sided plateau, known as The Plateau. The
rock in this region was formed when the sea level was lower during the last ice-age,
formed of lightly cemented sand-dunes. This rock is not very hard and quite friable or
erodible. The canyon subsequently carved into this rock by erosion of the Yarra River,
which then flowed into the arid area of Bass Plain (now Bass Strait). The top of this
rock was hardened by the percolation of rain water and bringing iron minerals to the
top, forming a hard capping layer.
Following inundation at the end of the ice-age, the sides of the canyon have been eroded
into a diversity of different habitats, such as vertical walls, bombies, ledges and caves
and the types of communities present. Strong tidal currents push through the canyon
and provide food to a high abundance and diversity of filter feeding sponges, corals,
bryozoans and ascidians on the sides of the canyon. The communities of sponges
present cover nearly all the canyon sides while the top of the canyon banks, above 19
m depth, are covered by seaweed communities.
The Heads seascape is the most significant marine area in Victoria and of great
significance to Port Phillip Bay. This is because it regulates the exchange of water
between Port Phillip Bay and Bass Strait and also regulates the sea level and tide heights
within Port Phillip Bay. All coastal and littoral geoforms and biota are influenced by
tidal regulation of this seascape. This regulation is influenced by the biology, with the
biotic layers colonising most of the erodible surfaces providing some level of stability
over time.
Port Phillip Heads has been recognised for its natural values since the late 1880s, when
it was the focus of Royal Society research projects. Of particular note was the deep
‘sponge garden’ fauna associated with the Entrance Canyon, but also at sites further
outside and inside the Heads. The area is what is known as a type locality for a large
proportion of Australia’s described sponge species and these formed a basis for sponge
systematics in the world.
Port Phillip Heads is a highly productive ecosystem, with a variety of kelp beds, other
types of seaweed beds, various types of seagrass beds, sediment seaweed mats and
sediment microalgae forming films on sediment. The area has been long recognised as
a seaweed biodiversity hotspot as much as it is a sponge garden biodiversity hotspot.
The Canyon sponge gardens were listed as an FFG Community in 2008.
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The Heads is also recognised for its vital value for shipping and defence of the Victorian
economy. There were various bouts of channel deepening from the 1880s to the 1980s
using underwater explosives to remove high spots. Although not known until later, this
significantly transformed the seascape. There was also transformation through building
of defence installations, including The Annulus at Popes Eye and South Channel Fort.
Although artificial, The Annulus became a significant site of both sessile invertebrate
and fish biodiversity, and was listed as one of the first marine sanctuaries in Victoria.
The communities around the Heads region were transformed by the loss of the
Macrocystis kelp forests. There were significant kelp forests in Lonsdale Bight from at
least the 1880s to the mid 1990s. The last recorded beds in the region disappeared from
Popes Eye and Nepean Bay in 2003.
There were major fishing-related declines in large fishes species and greenlip abalone.
These started to recover some years after the implementation of the Port Phillip Heads
Marine National Park and a moratorium on harvesting greenlip abalone. In particular,
the western blue grouper had increasing abundance from 2009 to 2015. In latter years
of the subtidal reef monitoring program, there were isolated outbreaks of kelp disease,
causing a dieback of the canopy. There were also signs of a seastar wasting disease and
abundances and diversity of seastars dropped to very low abundances.
The channel deepening project was another major transforming event at Port Phillip
Heads. This involved rock removal across the top of Rip Bank and The Plateau,
including removal of the hard capping layer. Pre-dredging baseline surveys of the
canyon and trial dredging of a small area in 2006 identified some key issues with the
rock removal. One was that the rock was very friable and the rough sea conditions
rapidly break up rock slabs into accumulations of cobble. This cobble then migrates to
the canyon edge and causes erosions as it migrates. The edges of the canyon were
somewhat protected by buttresses of rock and migrating rubble accumulates behind the
buttresses before migrating through openings and falling down scree slopes. Wherever
accumulations form, the rubble would scour the seabed and form scour holes, producing
more rubble from erosion and collapse of the holes. These holes also threatened the
integrity of the protective buttresses. Based on the trial dredging, the capital dredging
was modified to vacuum all residual rubble after dredging and to leave protective bund
formations in place. A key learning from this was that experimental impact assessment
can provide critical information for impact prediction and mitigation – information that
would never be developed through desk-top assessment (as most EES processes are
done). The trial dredging also supported baseline biological observations that would
have never been done otherwise and the ability to calibrate modelling for prediction
and management of capital dredging works.
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The Channel Deepening Works transformed the top sections of the Heads seascape.
There was ongoing bare rock rubble and scour generation after the dredging on Rip
Bank and The Plateau and there were formation of rock-fall scree slopes of rubble and
removal of particular sponge garden communities as predicted. Impacts continued
through 2009 and 2011 with some biological recovery as predicted. The status of
impacts is undetermined from the 2011 and 2015 monitoring reports, with the science
of these assessments having strong indications of bias and manipulation through the
statistical analyses and the application of field methods in 2015. This highlights an issue
of the state of marine science in Victoria, which is addressed in Section 7.
Despite the high natural values and importance of the Port Phillip Heads seascape to
the ecology and ecosystem services of the greater region, there is no known ongoing
impact and status monitoring. Ecological monitoring of the shallow reefs also
discontinued in 2015. A joint expert’s witness statement recognised recovery could be
in the order of 30 years. A partial offset to the dredging works was recognition of the
uncertainties of the biological knowledge and the implementation to bolster that
information through a $2m research fund. A tiny fraction of this was spent to help
catalogue species from the area by Museum Victoria, however no further research
occurred on The Entrance Canyon communities. This funding was spent on unrelated
university research projects on shallow reefs in the north of Port Phillip Bay.
The present status of biological conditions in Port Phillip Heads is unknown. Given the
potential for ongoing erosion of regulating geoforms and the decline of high
biodiversity values, this is a critical knowledge gap.

2.4 Westernport
Westernport, like Port Phillip Bay, has been significantly transformed, including
transformation of coastal wetlands for agriculture, loss of substantial loss of seagrass
and switch to a turbid system. Despite these changes, the values of the region remain
highly significant with many unique features. It has large areas of intertidal sediment
banks which support feeding and roosting grounds of a high biomass and diversity of
wetland and migratory birds. The bird fauna comprises a variety of different roles and
levels in the food web and ecosystem. The large areas of intertidal sediment are highly
productive with sediment microalgae and probably form the basis for productivity of
the whole of Westernport. This is based on literature – the sediment flat ecosystems
have yet to be studied from ecological perspective. Key components such as intertidal
seagrass and microalgae have never been mapped. Despite the recognition of the bird
fauna and the need to manage supporting ecosystem components as per the Ramsar site
listing, research on supporting diet, productivity and other wholistic ecosystem
processes has been neglected.
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There have been major declines in migratory bird populations in Westernport, as well
as losses of mangrove and seagrass habitat and there are extensive lengths of ongoing
shoreline erosion. On a positive note, there have been recent description and mapping
of unique bryozoan reefs in the Rhyll basin and establishment of a significant
population of lamp shells at Cribb Point. Lamp shells Magellania flavescens have few
extant populations with the Cribb Point population the only documented one in
Victoria. Although it has always been recognised as a species of conservation concern,
there has been some confusion in the past about its distribution, including it mistakenly
being a natural value of Churchill Island Marine National Park.
The Westernport ecosystem has a high diversity different communities and biotopes
and all of them are intricately linked, from the shoreline saltmarshes, intertidal mudflats
and seagrass to the subtidal assemblages. There are significant ecosystem services
provided by the habitats, flora and fauna of Westernport, including harvesting,
regulating and cultural values. There are also increasing pressures, including through
coastal development and use and increasing industry, port and shipping pressures.

2.5 Corner Inlet
The Corner Inlet ecosystem is unique in having large areas of broad-leafed Posidonia
seagrass. This seagrass is highly productive through leaf production, but is very slow at
growing as a patch in the horizontal direction. Each year, this species invests heavily in
producing seeds, yet seedling recruits into seagrass beds or on bare sediment are rarely
seen and there has not been any success in cultivating or replanting this species from
seeds. As such, nearly all of the growth and patch recovery for this species is from
vegetative growth. Any recovery from disturbances is in the order of decades to
hundreds of years and it is likely that patches in Corner Inlet are individuals in a genetic
sense (known as genets). There is potential for genets to be many hundreds of years old.
Based on a patchwork of information, there have been substantial losses of Posidonia
beds in Corner Inlet. Some of this as been observed from a combination of monitoring
by the former Marine and Freshwater Research Institute and Australian Marine
Ecology, where fixed monitoring sites had a complete loss of Posidonia patches within
a matter of years and there was no indication of the cause. There have also been
successive outbreaks in sea urchins, with over-grazing removing Posidonia in large
circular patches, visible in aerial and satellite imagery. Posidonia is of particular
conservation concern because there is little chance of recovery once lost and it functions
differently to other seagrass species that may take its place (if any do). The loss of
Posidonia affects the provision of habitat, but also affects the productivity of the whole
inlet by changing the supply of organic leaf matter to the rest of the ecosystem,
including into the channels, noted for the fish abundance and to the intertidal sediment
flats, noted for supporting bird life. There has been occasional management of sea
urchins through culling and harvesting of outbreaks. There has not been any structured
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mapping program to provide information on the status of Posidonia beds over time.
The only time the whole area was mapped, the distribution of Posidonia was rendered
unusable by clear errors in the identification and mapping processes. The latest
mapping, represented online by SeaMap Australia, has large errors in mapping what
should have been Posidonia in the south of Corner Inlet as essentially bare sediment.

2.6 Gippsland Lakes
There have been considerable ecosystem changes and losses in Gippsland Lakes,
particularly losses of large areas of seagrass around the entrance channels. These losses
were associated with successive phytoplankton blooms that reduce available light. The
losses included large areas of the estuarine form of seagrass Zostera muelleri. This form
has had significant losses in other esturaries as well, such as Wingan Inlet. There has
been a series of concerted research efforts on the Gippsland Lakes marine environment,
but there is considerably more to be known to manage the region on a wholistic
ecosystem basis. Gipplsand Lakes has pressures in the form of contaminants from the
coal-fired power generation and inputs from agriculture activities.

2.7 Open Coast Habitats
Until recently, little was known about the open coast ecosystems apart from targeted
monitoring on selected shallow reefs and fishery population studies. This information
has been bolstered by the remote sensing of habitats in 2010 by lidar with
accompanying video surveys, which has only just been combined into coherent
information. The open coast consists of a relatively narrow, but highly productive strip
of rocky reef kelp beds in the shallow reef areas with more extensive areas of sponge
garden habitat in deeper waters. The seaweed habitats for the basis of abalone, sea
urchin, fish and lobster fisheries, with lobsters also fished on the deep reefs.
Little is known of the deep reef sponge garden habitats, with most information coming
from poor quality towed video imagery across the state, supplemented by better quality
ROV surveys in a few target areas. There are some clear biodiversity hotspots in
addition to The Entrance Canyon and these are at Wilsons Promontory, Cape Otway
and Cape Howe. There is substantial diversity in the types of sponges and corals and
the assemblages that they form across Victoria, with unique biotopes occurring at Cape
Bridgewater, Lorne, Point Hicks and elsewhere. There are considerable areas of deep
reef that have little to no information, including New Zealand Star Banks, Ninety Mile
Beach, Cape Liptrap and Glenelg regions.
It is known from the literature that sponge gardens can be susceptible to environmental
impacts, particularly from viruses. ROV monitoring found considerable changes in
seawhip sponge gardens on the east coast of Wilsons Promontory following a severe
rain storm in 2011.
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Shallow reef ecosystems have been monitored over time at selected patches from 1998
to 2015. This monitoring program helped identify the high diversity of seaweed species
in Victoria, as well as a high diversity of structural habitats (biotopes), formed by these
species. Some areas, such as the western coast of Wilsons Promontory had remarkably
stable communities over time. Some areas have seen significant declines. In the
Bunurong Marine National Park and conservation zones either side, there were
successive declines in sized abalone, followed by declines in undersized abalone, with
the final surveys in the region finding few abalone at all. In the Point Addis region,
there has been a disappearance of canopy-forming common kelp Ecklonia radiata
communities, being replaced by sub-canopy brown seaweed species. This program
documented the decline of remnant stands of Macrocystis kelp forest across the state,
with the only persistence being in low abundance at the Warrnambool monitoring sites.
It is likely that nutrient discharges from the Thunder Point sewage treatment outfall
contributed to the maintenance of this population and provides insight for management
to retain selected patches. Significant areas of moderate-energy shallow reef and
Amphibolis seagrass beds, which also grow on reef, are likely to be infested by the
spread of the Japanese kelp Undaria from Port Phillip Bay.
The east Gippsland shallow reefs are heavily affected by the loss of kelp and seaweed
habitat through the formation of long-spined sea urchin barrens. This has affected the
abalone fishery productivity and viability. It is likely there was a confluence of causes,
including excessive harvesting pressure, bycatch of regulating predators such as elevenarmed seastars, reduction of large, oversized fishes which are also predatory regulators
of sea urchin populations. This was coupled with climate change effects, including the
strengthening of the East Australia Current, which produces incursions of warmer water
and a supply of larvae of long-spined sea urchins. The climate change also reduced
incursions of nutrient rich sub-Antarctic waters. The region has regular upwellings of
nutrient-rich waters via the Bass and Everard Canyons, particularly near Point Hicks,
however these are also accompanied by dense plankton blooms which reduce the light
climate for seaweeds. It is notable that Macrocystis kelp forests have been lost at Point
Hicks, despite the nutrient upwellings. It is likely the strong fishing pressure and loss
of regulatory predators reduced the resilience of the seaweed communities to the
climate change pressures. There have been experimental trials with scientists and
fishers to switch sea urchin barrens back to seaweed habitat through sea urchin culling.
Early results indicate this requires a very large effort to recover small areas of habitat
with considerable time (5-10+ years) for abalone population recovery. Management to
retain resilience in existing natural states is more effective than attempts to recover lost
habitat. Monitoring in the Cape Howe Marine National Park had seen an increase in
abundances of fishes that at some time could form oversized populations that can with
predation control of sea urchins.
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Long-spined sea urchin barrens have been detected in extensive areas of intermediate
to deep reef in the Croajingolong region, affecting areas that would typically include
sponge-garden and coral habitat. It is not known what assemblages were present prior
to barrens formation, or whether this assemblage has always occurred at those sites.
There is potential for the westward spread of long-spined sea urchin barrens with
increasing larval supply and warmer waters. This process has been observed down the
eastern coast of Tasmania. Sporadic colonisation was observed on the western side of
Wilsons Promontory, with subsequent disappearance. This suggest that intact native
biotopes has resilience to long-spined sea urchin invasion. Experiments in Tasmania
indicated that over-sized lobsters can play a role in regulating long-spined sea urchins.
In summary, direct management of ecosystems can play a role in preserving their
resilience to impacts.
Open coast reefs have been subject to disease outbreaks, including the abalone herpes
virus, seastar wasting disease and kelp dieback disease (of some kind). Little is known
of the latter two. Disease has also change water column ecology, with severe reductions
in pilchard populations from multiple mass mortality events in the 1990s. These events
affected fishery catches for a range of fisheries and also impacted on seabird
populations, such as terns.
Much of the area of open coast consist of sediment habitat and known to have very high
infauna diversity, but little is known of ecosystem processes. Large areas are important
for fisheries, particularly scallop fishing. There are some unique areas of sediment
habitat, particularly in the Point Hicks upwelling zone where there are large areas of
sponge clump communities. There are extensive areas of sediment habitat affected by
the introduced pest New Zealand screw shell Maoricolpus roseus. This shell forms
dense beds of shell rubble on the sediment surface, preventing native species growth.
The management of marine pests is one of the most critical management aspects for
ecosystem decline. This receives little management attention, with little surveillance
and poor attention to preventative measures, particularly for quarantining susceptible
native biotopes.
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3 Adequacy of the Legislative Framework
(b) The adequacy of the legislative framework protecting Victoria’s environment,
including grasslands, forests and the marine and coastal environment, and native
species.

3.1 Fishery Act
The Fishery Act 1995 has an objective to
protect and conserve fisheries resources, habitats and ecosystems including the
maintenance of aquatic ecological processes and genetic diversity.
Fisheries management in Victoria has never properly embraced ecosystem-based
fishery management. Ecosystem-related considerations have generally been reduced to
habitat mapping for some places of the fishery, tracking of by-catch and interactions
with protected, endangered or threatened species and/or the use of ecological risk
assessments (as a rapid workshop/desktop study). Abalone and rock lobster habitats and
ecosystems are only just starting to be mapped and understood, let alone the ecosystem
processes around them. The abalone virus outbreak in 2006-2007 highlighted the lack
of understanding for ecological implications following the dieback of abalone
populations. There are ecological assumptions in the population modelling and fishery
management. For example the rock lobster breeding stock calculations presume a
certain level of breeding stock within marine protected areas. The setting of appropriate
quotas depends on this, yet it has never been confirmed or investigated. There is no
integrated information process for sharing and building of common knowledge between
fisheries management and other natural resource management. The tracking and
management of Posidonia seagrass beds in Corner Inlet should have been of central
importance to the management and support of the local fisheries there. Similarly, the
wholistic management of Westernport ecosystems is critical for the local fisheries,
particularly those with close habitat associations, such as elephant fish (for egg laying),
squid (associated with seabed structure), King George Whiting (seagrass), etc. Any
factor affecting the large areas of intertidal sediment primary production could
conceivably have considerable knock-on effects on subtidal fishery production.
Conversely, fishery management should also regularly adjusted to ensure the
maintenance of critical ecosystem processes. Lobster populations should be managed
to ensure there are adequate over-sized individuals for prey regulation (and there are
also reproductive benefits to the fishery as well). Abalone populations should be
managed to ensure appropriate levels of grazer competition with sea urchins and that
bycatch or predatory seastars is controlled.
Fishery management can play a role in restoration and preventative measures, such as
allowing sea urchin harvesting of emerging sea urchin populations in marine protected
areas.
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3.2 Environment Protection Authority Act
The EPA act provides for some ecosystems protect under the State Environmental
Protection Policy (Waters). The older policy was rather vague in its implementation,
with objectives to protect beneficial uses, and not ecosystems directly. The
implementation has focused on water quality, with the setting of mixing zones, beyond
which water quality must be within established SEPP values. There have been
improvements in the amended Act, however it is notable that the water quality settings
are not directly related maintaining ecosystem functions. In particular, light
requirements of shallow ecosystems have not been properly addressed, leaving room
for interpretation on case-by-case basis, particularly for dredging and turbidity plume
impacts.
The focus on input controls of pollution levels or other environmental disturbance has
meant there were predictions and assumptions that those controls were adequate to
prevent ecosystem impacts. Invariably, there has been a lack of proper monitoring and
impact assessment to ensure ecological outcomes were as predicted. Also, there are
generally not the systems to adapt management over time to maintain good
environmental outcomes. Best practices are to have adaptive management systems,
which are provided on paper but rarely implemented in practice or held to account.
One clear example is the monitoring program for the Victorian Desalination Plant.
There were no sites down-slope of the saline outfall, only to either side. Given saline
waters are dense and have a tendency to travel ‘down-hill’, and that more sensitive
communities had been mapped down-slope, there was a failing to monitor for good
environmental outcomes. On pointing this failing out, there was some assurance that
the system would be ‘adapted’ in the future, however it was also pointed out that there
was considerable drag on adapting systems, because it would have to go through an
arduous approvals process with EPA and community consultation. Management
systems should be devised to be responsive to environmental issues and not retarded by
administrative processes. Conversely, there is no transparent review process to ensure
management systems are implemented properly. A third issue is that scientific ethics
should have dictated intervention by all scientists involved, where there is an ethic to
provide objective information for management and protection of ecosystems.
Another example is the monitoring and assessment of dredging in Victoria. There has
been no enforcement of informing on light climate requirements for sensitive plant
communities, including seagrass, seaweed and sediment microalgae. All dredging
projects have been managed on assumptions and modelling without outcomes
assessment, evaluation and confirmation of appropriate environmental controls.
Consequently, there has been no progressive knowledge building to determine
appropriate environmental controls and how ecosystems respond. This was actually a
panel recommendation of the first EES of the Channel Deepening Project, but
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subsequently dropped from the supplementary, SEES processes and the implementation
of the project.
A substantial information opportunity was lost during the Channel Deepening Project
in not doing any ecological measurement and monitoring of plume-related impacts.
Monitoring was distant from the plume and not designed to understand plume related
effects on ecosystems. Consequently, there were no learnings to inform future
management of dredging activities.
Another large-scale example is the environmental management of the Western
Treatment Plant nutrient discharges along western Port Phillip Bay. This presently has
monitoring for birds and some intertidal sediment infauna, however there has been little
attempt to investigate potential impacts through ecosystem pathways. This includes
microalgal production on intertidal and subtidal sediments, stimulus of drift algal beds
offshore and any general understanding of where the nutrients are going and where they
may be accumulating and what the dangers may be. There has been no tracking of signs
of eutrophication (deleterious plant growth from nutrient stimulation), and there are
obvious signs of this in both the intertidal and subtidal habitats.
The lack of learning and ongoing knowledge building from outcomes-based monitoring
is an ongoing problem and one that can be readily changed. ‘Learning while doing’ has
been recognized as best practice management for a long-time (as espoused by Walters
and Hilborn).
A difficulty with marine environmental impacts is their detection and oversight. Most
monitoring is kept confidential by both the proponent and EPA. This should change to
prevent corruption, manipulation and poor practices in general. This also provides for
other avenues of oversight and general knowledge building as a whole: environmental
impact assessment monitoring provides a wealth of information for understanding how
ecosystems operate and how they should be managed. The present system does not
provide for knowledge building.
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3.3 FFG Act
The FFG Act provides for listing threatened species, threatened communities and
threatening processes. For marine species and communities, it does provide for some
focus of attention, but by and large it is ineffective and provides perverse outcomes.
Where a proponent proposes an activity, the identification of a listed species in the area
can stimulate increased attention to conservation matters. This occurred with the
upgrade of the Point Wilson Explosives Jetty. Surveys investigated for the listed
southern hooded shrimp, previously known some distance from the site. The surveys
found populations at the previously known site and within 50 m of the jetty. The number
of known specimens increased from five to 12 as a result of this study and there were
plans for managing the jetty construction and monitoring populations. The project
obtained approval and then management for the listed species was dropped: the tender
for the jetty refurbishment had no inclusion for management of impacts of this listed
species.
The EES process for the Westernport gas import facility surveyed for the presence of
the rare ghost shrimp Michelia microphylla. This is known from only one specimen
collected in North Arm in 1965. No new specimens were found. Despite recognising
this as an ongoing knowledge gap (the species could be extinct), the EES took the
extraordinary leap to claim there must be a population existing somewhere else and
there is no a conservation concern for the EES.
The lack of listed species can be used to dismiss consideration of any species of
conservation concern: there is a disingenuous assumption that the listing process has
captured all species that an effects assessment needs to consider. This was seen with
the Westernport EES again – the high conservation value of unlisted lamp shells
Magellania flavescens in the area was dismissed while there was an overemphasis on
M. microphylla. Lamp shells qualify the criteria for listing under the FFG Act.
In the Channel Deepening Project SEES deep reef impact report, it was claimed there
were no listed species present and therefore no issues of conservation concern. There
was no attempt to address conservation concerns for non-listed species and
communities. The whole community was later listed as a threatened community under
the FFG Act. This highlighted considerable issues with the EES process, particularly
with respect to sources of truth (next section).
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3.4 EES Act, VCAT and Planning Approvals
The impact assessment process is undoubtedly difficult because decisions have to made
based on a disparate array of information. It is/should be an expectation that a proponent
will do anything it can within the provided limits to have their project approved – that
is just good business. This means there are incentives and drivers to present their case
in a certain way – this is not a criticism but needs to be acknowledged. At the very least,
controls need to be in place against unintended cognitive biases and there should be no
room in the system for manipulation or corruption.
The processes for EIA, particularly EES processes, have few requirements or checks
and balances for provision of objective, unbiased, accurate and precise information. It
appears there is a scientific process through the provision of technical reports provided
by scientists, but there are a multitude of ways in which information in these reports
can be or are actually manipulated. There is no specific scientific requirement or
standard applied at any stage of the process. There are phases in the processes where
there can be review and intervention, but these are opportunistic and ad hoc.
There is no responsibility in the system to provide the best practice scientific and ethical
information. There are no consequences for anyone providing biased, advocacy or
incompetent work under the guise of scientific information. There is rarely formal
independent review, or specific phase for testing and auditing the validity of the
information provided. Instead, much of the system is geared around strategy and
gameplay to present a particular narrative. This is commonly observed in later stages
and hearings where lines of questioning from barristers are more weighted to eliciting
a particular scenario through a line of questioning rather than testing the validity of the
information.
A key issue is the lack of scientific responsibility, oversight and ability for scientific
challenge. This is addressed in Section 7.
Whether by design or by incompetence, there are numerous cases in EES, VCAT and
other processes where the validity of apparent scientific information was compromised.
One example is the most recent EES for the Westernport gas import project. This EES
substituted any detailed biological modelling and impact prediction for a subjective,
opinion-based risk assessment method. There was very little evidence basis for
biological predictions and example cases of impacts elsewhere were omitted. The
assessment was reduced to broad, overgeneralized ecological categories that would
have no sensitivity for impact prediction with respect to the intricate ecological
processes of Westernport.
There was a VCAT hearing earlier this year where the Port of Portland was contesting
permits for an abalone aquaculture operation on the basis that it wanted the right to
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place dredged material near the seawater intake. Consultants for the Port of Portland
presented an impact assessment for placing dredged material in and near valuable
seagrass and reef habitat. The impact assessment modelled turbidity plumes across the
full extent of Portland Bay but claimed there would be no biological impacts based on
opinion. There was no modelling of biological impact processes and there was no on
the ground surveys of biological assets outside the proposed dredge material area. It
was notable there was potential for impacts on important marine asset areas identified
by DELWP and there was a requirement to meet the EPA dredge guidelines (which
does not approve of placement on vegetation beds). Scientists from EPA and DELWP
were afforded some input outside the hearing, but there was no facility for appropriate
scientific technical information and rebuttal from DELWP and EPA inside the hearings,
other than the provision of expert witnesses by the aquaculture facility. It should be
noted the Port of Portland consultants relied heavily on SeaMap of Australia mapping
of habitats – an issue addressed in Section 7.
The Supplementary EES for the Channel Deepening Project is a particular illustration
of game play in the system, including from independent review bodies. For the Entrance
Canyon deep reef investigation of the SEES, one consultant was involved in field
surveys, mapping the sponge garden assemblages and modelling rock fall impacts from
dredging (by AME). This was then taken by a second consultant and worked into their
deep reef impact assessment. That impact assessment was selective – selecting some,
but not all, biotopes and locations for assessing impacts, despite the all biotopes already
having been assessed. The impact report found there would be no significant impacts.
The SEES was reviewed by an independent expert group to advise the assessment panel.
This claimed there was not the biodiversity and spatial distribution of different biotopes
as found by the AME field surveys and that there was no difference from open coast
communities. On release of this advice, the witness statements of the second deep reef
consultant and third consultant engaged for peer review agreed with the independent
expert group. Not one of these scientific groups and consultants conferred with AME
or examined the evidence directly, such as the underwater imagery. On the face of it,
their claim was there would be nothing special to worry about. A counter witness
statement was prepared by AME to rebut these findings and illustrate there were
significant values and potential for impact within Entrance Canyon. This lead to the
formation of a Joint Expert’s Witness Statement, representing a position change from
the original witness statements. The assessment panel heard from the joint-experts, but
the not the independent expert group.
The whole process around the impact assessment on The Entrance Canyon is an
illustration of how tenuous and arbitrary the EES system can be. Most of these failings
were through failings of scientific expectations, standards and processes, and the
openness of the process to game play. The Entrance Canyon community was
subsequently FFG Act nominated and listed on the basis of the AME witness statement
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rebuttal. None of the conservation values were presented in the original EES impact
assessment and none of the reviewers availed themselves of the original evidence.
In such cases, there was every chance that the EES and VCAT information could have
gone through without scientific challenge. There are few penalties or consequences for
presenting scientifically invalid information. There is no transparent process for
trapping information that could be highly erroneous. Major environmental decisions
and impacts can occur on the basis of faulty information. In the case of the Channel
Deepening Project SEES, there was an added issue that the independent expert group
did not do due diligence, and there was no accessibility to challenge the validity of their
findings. It was very much an ‘ivory-tower’ situation.

3.5 Marine and Coastal Act
The new Marine and Coastal Act (2018) represents a major step change in how marine
and coastal ecosystems can be managed. It is step towards following best practices that
have long been implemented in northern America, Europe and the UK with respect to
wholistic ecosystem assessment and management and providing a structured rather than
ad hoc process for management.
The new Act has many good intentions, including principles of ecosystem based
management, The Precautionary Principle, cumulative impact assessment and marine
spatial planning. The Department of Environment, Land, Water and Planning have
made significant progress with respect to the Marine Knowledge Framework and
integrated, strategic approaches for research and decision support. It remains to be seen
if the path remains true to the intent, as opposed to the ecosystem management
objectives of the Fisheries Act.
It should be recognized that there needs to be considerable acceleration of the
ecosystem management processes for them to be implemented at a rate comparable the
rate of present decline in marine ecosystems. Otherwise, by the time the system is fully
operational, there may not be much left to manage.
A key component to managing ecosystems is an integrated and corporative approach
across the various management and regulator entitities. There will need to be an
integration between catchment management, fisheries, environment and the like.
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4 Protecting and Restoring Ecosystems
(c) The adequacy and effectiveness of government programs and funding protecting
and restoring Victoria’s ecosystems.

4.1 Monitoring Environmental Status
A critical part of protecting and restoring ecosystems is on-the-ground status of the
ecosystems and potential pressures and what changes are occurring over time. There is
presently no overarching program to provide consistent and comparable information
from the key habitats and environments.
There has previously been investment in highly standardized and controlled intertidal
and subtidal reef monitoring programs, running from 1998 to 2015. There has also been
some ecological monitoring associated with abalone stock monitoring, which also
stopped in 2015. There have been sporadic monitoring programs of deep reef sponge
gardens, but not over any length of time and not for ecosystem management.
There has been a considerable reduction in the involvement of professional field
scientists in Victoria, with implementation by non-scientific contractors. There has also
been a much greater emphasis and funding for citizen scientists. There are many
benefits in the citizen science programs, however some of their hard-sought data has
been devalued though lack of professional scientific oversight. The movement of sites
has limited detection of trends over time and spurious results have not been filtered
from databases, rendering the good data not useable.
There has been a general attitude among managing regulators and organisations that
citizen science can be a replacement for professional scientific data. This is not the case
as citizen science data is not contestable and is provided without accountability. Major
management decisions for the protection of ecosystems involve considerable
investments and compromises among stakeholders – the information basis should
therefore be accountable and robust to challenge. This should be the purvue of
professional scientists and not a burden placed on citizen scientists.
Monitoring and inspection needs to occur in all major habitats at a frequent rate to
provide detection of issues in a timely manner. There may be no opportunity for
management intervention if there are long periods between surveys. It also makes it
hard to understand trends or patterns in ecosystems if inspections are not timely. One
way to ensure timely detection of issues is to have a structured system of professional
scientists, rangers, trained citizen scientists and public sightings. This is effective if the
observation systems are carefully designed to interlock with each other, similar to the
Eye on the Reef program in Queensland.
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There have been substantial advances in the technology and techniques for ecological
monitoring in recent years, particularly in robotics, imaging, image processing and
ecological classification and modelling. Many of these advances have yet to be
implemented and the should greatly improve information returns about ecosystems.

4.2 Management Responses
In the marine environment, there are very few situations where restoration is feasible
and, if feasible, it requires a disproportionate amount of funding and effort. Most impact
changes are thresholded and show hysteresis: ecosystems can switch quickly to an
impact state while recovery is long and slow. In some cases there is no prospect of
management response for recovery. Seagrasses cannot be replanted, kelp forests cannot
be restored, marine pests cannot be hand removed.
Management actions are therefore best geared around reducing pressures and
improving the resilience of existing natural ecosystems. This is most effective with a
good knowledge basis to determine optimal types and amounts of management
responses. We are still in the phase of cataloging and mapping natural values and there
is presently little research direction towards filling knowledge gaps that provide for
such management intelligence.

4.3 Ecological Impact Assessment
In some cases, proponents are required to monitor ecosystems to detect the level of
impacts. This provides a means for ensuring pre-set conditions are met, but also
provides a means for responsive management and environmental improvement. This
information should also form part of a central knowledge base to better inform on
ecosystem responses to pressures and be input into future EES evaluations. There
should be ongoing adaptive management, learning while doing and knowledge building
for all scientists and managers.
This is not always the case and for some major activities there is no monitoring at all,
such as maintenance dredging in Port Phillip Bay (as far as the record shows).
Otherwise, the work does not enter the public domain and does not get centralized into
a common repository or knowledge base. There is little enforcement of standards or
attempt to standardize approaches, techniques, instruments or sample units between
programs to provide for data comparisons or meta-analyses.
There is an issue with the manipulation of impact monitoring and assessment, with no
formal means for checking and challenging the scientific validity of findings. Two
examples of this are in the last two monitoring reports for rock fall impacts in The
Entrance Canyon. There was a down-weighting of impacts despite qualitative signs of
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impacts in the imagery. The statistical analyses used sampling areas that were too small
to be representative replicates and had the effect of create lots of noise (error) in the
statistics which would obscure any impact response. Moreover, there are suspicions on
the field methods used when the photo of the ROV equipment in the report was actually
a photo taken from a manufacturer’s website catalogue.
As noted with the EES process, there is no regulation on impact assessment and
reporting and there is no requirement for scientific and ethical standards of objective
and accurate information. There are no consequences for providing manipulated or
‘favourable’ results. Added to this, there is no formal means for independent or peer
challenge to environmental studies.
There should be a requirement to openly report on the full extent of environmental
impacts so there can be adequate management and protection of ecosystems. The basis
for robust management should be objective, evidence-based findings that are accurate
and scientifically repeatable. The Environment Institute of Australia and New Zealand
provide a set of ethics that should be applied to all information supplied to managers
under the guise of science.

4.4 Building Ecological Knowledge
The protection and management of ecosystems requires a considerable amount of
applicable scientific knowledge. The oversight of good designs and coordination
between researchers helps provide data that can be combined to provide a ‘bigger
picture’. This is important because ecological functions and ecosystems have emergent
properties – they are more than the sum of the parts.
Conversely, there has been considerable atomization of larger programs into small
packets that may help fill a university’s quota for research and publication of papers,
but does not advance ecosystem science. There are also cases where larger funding
aliquots have been diverted away from required management information. The
diversion of reef research funding as an offset to understanding channel deepening
impacts in The Entrance Canyon was an example of that. There are also situations
where prominent and key ecosystem components and functions are overlooked in
favour of pet lines of research, expertise or available equipment. Intertidal sediment
systems, including intertidal seagrass which has very different ecology than subtidal
seagrass and primary production from microphytobenthos have been overlooked in
reviews and major studies in Port Phillip Bay and Westernport. This is particularly
important for Westernport, where the considerable areas of intertidal sediment flats
means much of the ecosystem energy is likely to be driven by microalgae on these
sediments. Some of this microalgae is resuspended during tidal flows, carrying
production into subtidal ecosystems. This is critical for understanding and managing
Ramsar wetlands, as a significant proportion of migratory bird biomass feeds directly
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on microalgae, while most other bird guilds rely directly or indirectly on sediment
infauna (fed by microalgae).
Lastly, there is a propensity for existing data churn in Victoria with only sporadic field
studies to improve the knowledge base. This is rarely accompanied by an appraisal of
the key knowledge gaps or uncertainties in the existing knowledge. All too often, the
information is not critically reviewed and used inappropriately. The latest VEAC
review on marine biodiversity has considerable errors from taking information at face
value. These bouts of data churning have lead to incorrect views of the existing
environment. For example, it is commonly stated that the Churchill Island Marine
National Park in Westernport contains populations of lamp shells Magellania
flavescens. Checking of original sources indicates that this species is mostly confined
to a population near Cribb Point. This has implications for conservation management
for port operations in Westernport.
There are some aspects of information provision that are not easily checked or
corroborated, in which case there should be much higher standards of scrutiny before
release. One such set of information is the SeaMap Australia website, which purports
to provide habitat and biotope mapping in a consistent standard across Australia. It has
logos and researchers from top universities and organisations across Australia. It would
be reasonable for most people assume that such ecosystem information is trustworthy
and reliable for use. Unfortunately for Victoria, the standard of the mapping does not
reflect reality and makes little ecological sense. Most of it does not match ground
truthing data, including the 20 years of long-term reef monitoring. For those with on
ground familiarity, there are clear and major errors, such as mapping seagrass in deep
waters and the tops of Entrance Canyon mapped as sand rather than rock. This mapping
is being erroneously applied, such as the Port of Portland dredging impact assessment
presented to VCAT. There are no avenues for challenging this type of critical
management information and confounds both proper ecosystem protection and
knowledge building efforts.
Accurate information is vital for protecting and managing ecosystems.
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5 Management in Context of Climate Change
(d) Legislative, policy, program, governance and funding solutions to facilitate
ecosystem and species protection, restoration and recovery in Victoria, in the
context of climate change impacts.

5.1 Reducing Emissions
There are substantial climate change impacts to the marine and environment that are
‘locked-in’ and have been emerging over the last two decades and significant changes
are expected in the next two decades. Some of these changes will be caused by increased
temperatures and reduced nutrient levels while others include changes to coastal and
seascapes through changes in wind and wave patterns.
Despite the impacts that are soon to occur, they can be substantially worsened or
hastened by the rate decline in greenhouse gas emissions. The most profound
management of marine ecological decline from climate change comes from reducing
emissions, locally and globally, as urgently as possible.
Changing industries to lower emissions is a global problem but changes at the State and
National level also have rapid benefits to Victorian marine ecosystems. These include
reduced releases of petroleum-related toxicants and contaminated process waters at
drilling rigs, refineries, vehicle emissions. There are also reduced risks of oil spills
which have transformed large marine areas and ecosystems where there have been
incidents. The change from coal-based energy reduces a raft of air-bourne and waterbourne contaminants, with direct benefits to marine and coastal environments at
Gippsland Lakes and Ninety Mile Beach biounits.

5.2 Regulating Green Industries
In moving to ‘green’ industries, it is essential that they are properly controlled and
regulated so there are no deleterious ecological impacts. For example, in establishing
hydrogen energy export terminals, it will be important that the risk of importing
catastrophic marine pests is tightly controlled. In establishing offshore wind farms, it
will be important that the unique and sensitive ecosystems in the embayment and port
areas for support vessels are carefully managed and preserved.
In short, the need for a rapid change to green industries should not be a reason for
abandoning principles of ecosystem-based management and ecologically sustainable
development. Green industries and existing healthy ecosystems should be able to coexist. If anything, scrutiny and management controls should be increasing, not least for
increasing resilience to emerging impacts of climate change.
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5.3 Managing Resilience to Climate Change
Climate change is going to alter many of Victoria’s marine communities beyond
recognition. We have already lost the iconic giant kelp bed habitats formed by
Macrocystis pyrifera across the state and the beds of bull kelp Durvillaea potatorum
and cray weed Phyllospora comosa are likely to be declining. New South Wales have
already lost such kelp bed species from over 80 km coastline. There have been losses
of large areas of seagrass beds associated with the millennial drought with no
subsequent recovery, including Zostera nigricaulis from the south of Port Phillip Bay
and a unique estuary form of Zostera muelleri muelleri from inlets such as Wingan Inlet
and Gippsland Lakes.
Although the juggernaut of climate change impacts is in motion, and emission
reductions to slow that juggernaut will take time to have an effect, there are
opportunities to minimise or limit climate-related changes. This is based on building
and preserving existing resilience in ecosystems as much as possible. Most ecosystems
have some level of resistance to impacts. Some ecosystems are more sensitive than
others but the principles are the same for all of them.
The first principle is to minimise disturbances from human and natural events as much
as possible. For example, open coasts of Tasmania were resistant to the invasive
Japanese kelp Undaria pinnatifida, until a disease caused widespread dieback of natural
kelp, enabling a foothold for the invasive kelp, leading to a permanent change in the
ecosystem. Invasive species, pollutants and contaminants, seabed loss, light climate,
water quality and sediment quality and key disturbance pressures and drivers to be
carefully managed.
The second principle is to maintain the structure and function of natural ecosystems.
Maximal biodiversity provides resilience in having multiple ecosystem processes and
control mechanisms that can help resist or delay climate-related ecological and
environmental pressures. There is opportunity to restore damaged existing ecosystems,
such as rebuilding and managing apex predator levels and managing or reintroducing
regulatory processes and functional species in the ecosystem. Some of this is observed
in some marine protected areas, such as the recovery of western blue grouper
populations at Port Phillip Heads. This type of management should not be confined to
MPAs and it need not interfere with fishing activity - just the way it is done may need
revising, such as upper size limits. Managing functional, age and size structures in
ecosystems has had fishery and harvesting benefits as well.
The third principle is to maintain some natural ‘overhead’ in natural systems.
Harvesting and extraction should have a considerable buffer from the maximum
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sustainable yields of populations or the minimum sustainable area of a habitat, biotope
or community.
This issue has been well demonstrated in southeastern Australia, where overfishing has
lead to increases in sea urchins through reductions of competing abalone grazers and
regulating predators such as lobsters and large fishes. Warming waters have then lead
to the reduced capacity for seaweed regrowth and large areas of habitat have switched
to sea urchin barrens (sometimes referred to deserts of the oceans). In Port Phillip Bay,
the invasion of the Japanese Kelp Undaria pinnatifida first disrupted native seaweed
communities and fed the population growth of sea urchins. Sea urchin barrens were
then exacerbated by the millennial drought. The point here is that multiple stressors
reduce resilience to climate change.

5.4 No Recovery – Preserve Existing Natural Capital
In all likelihood, the gradual environmental changes with climate change will mean
what we lose now in the marine environment will be essentially permanent.
For marine impacts of climate change, the changes have been and are likely to be nonrecoverable (scales beyond a hundred years). There is little to no prospect of
management for recovery in the marine environment, with the exception of coastal and
some littoral vegetation. There are a few cases where a massive injection of effort could
recover some states, such as by removing sea urchins in urchin barrens, but there should
be a general emphasis on preventative measures and assistance to existing, natural
communities. There are few successful cases of recovery management in the marine
environment: activities such as hand removal of marine pests and replanting seagrass
have not succeeded.
This issue is not just relevant to climate change. Rapid changes are occurring to
Victorian marine ecosystems through the spread of marine pests, leaving behind
permanently altered systems. Although it is inevitable we will continue to lose natural
habitat to this process, we can delay this process substantially, where there is the desire
and management measures to match. Delaying impacts provides an opportunity for
some future technology to be implemented that solves the issue.
One of the features of ecosystem resistance and resilience is that impact responses are
not linear, they will tend to not change much until a threshold or ‘tipping-point’ is
reached. Once a threshold has been reached, rapid or runaway changes occur.
Because resilience is more manageable than recovery, a high value should be placed on
existing natural capital and minimizing the rate of loss of that natural capital will be to
the benefit of future generations.
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5.5 Management and Scientific Directions
Management and science of the Victorian marine environments would have to change
dramatically to have any potential to meet the needs to manage for resilience in
ecosystems and protect natural assets. This has been addressed elsewhere in this
submission. The Marine and Coastal Act espouses the principles of ecosystem-based
management and wholistic-base assessments. The Department of Environment, Land,
Water and Planning are implementing the Marine Knowledge Base as a means for
wholistic socio-ecological management, however there is not presently the supporting
scientific systems to inform any effective management at this stage. There is presently
no state-wide, marine environment-wide information intelligence system to know,
understand and respond to issues. Contributing to this issue is the poor state of
professional marine sciences in Victoria. Potential solutions are addressed in the
Section 7 of this submission.

5.6 Now or Never
Although there is intention, the present level of progress is far too slow compared with
the actual rates of climate-related changes occurring in the marine environment. Based
on long-term monitoring observations in marine parks, the rebuilding of existing
ecosystems takes years at the earliest. Consequently, if rebuilding of resilience is to be
done in Victoria, it would require a rapid shakeup of existing management systems and
an injection of new types of scientific effort. Immediately following, there would need
to be tightly coupled, on-ground remediation actions.
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6 Upholding Connection to Country
(e) Opportunities to restore Victoria’s environment while upholding First Peoples’
connection to country, and increasing and diversifying employment opportunities in
Victoria.

6.1 Incorporating Indigenous Knowledge
The Department of Environment, Land, Water and Planning is presently building a
Marine Knowledge Framework (MKF). This is a central marine knowledge base to
provide rapid support of data, information and knowledge to researchers, managers and
decision makers alike. It was recognized from its inception that indigenous knowledge
will be an important and important component of this knowledge base.
The MKF is in its infancy. The present work is constructing the generic knowledge
ontology (how all the bits of information are connected together) is presently being built
around standard socio-ecological models. Once this process is established, processes
for combining indigenous knowledge can commence, with a pressing need for
ecosystem-related knowledge (cultural and biological). The inclusion of indigenous
knowledge requires a considerable effort from both scientific and indigenous
perspectives and is likely to require some budget and time.
This process will be of value from a scientific aspect to identify key lines of future
research and to also better relate research and monitoring designs to the environment.
For example, seasonal monitoring would be less arbitrary if it was aligned with the
indigenous seasons rather than the more arbitrary calendar quarters of the year.
The primary purpose of the MKF is to assist decision-support tools and the
incorporation of indigenous knowledge is a step towards better socio-ecological
outcomes.

6.2 Indigenous Science Programs
The values of citizen science programs are well recognized, although there are many
pitfalls such that their successes have been highly varied, depending on how they are
managed. There is good opportunity for specific indigenous focused citizen science
programs. Such programs could not only assist with marine observation and
stewardship but also provide avenues of sharing indigenous understandings with nonindigenous participants and help build indigenous knowledge into the MKF.
People that have a life or work aspect that is intimate with nature have particular
insights and ideas on natural processes that can lead to significant formal research

R568-01

Australian Marine Ecology
31 of 46

LC EPC Inquiry into Ecosystem Decline in Victoria
Submission 815

Inquiry into Ecosystem Decline - Upholding Connection to Country

28

findings. Any good scientific researcher requires a good level of insight to guide them
with the formal work. There are examples where particular indigenous insight and
knowledge has lead to significant scientific contributions, including in astronomy,
taxonomy and desert ecology.
The recognition and support for indigenous scientific talent, particularly for ecology,
both upholds First Peoples’ connection to country, and supports scientific progression
through having a diversity of insights, ideas and knowledge.

6.3 Co-Management and Stewardship
One of the issues highlighted in this review is the lack of resourcing for monitoring and
oversight of Victoria’s marine ecological condition as a whole. Aside from bolstering
formal scientific inspection and monitoring and better guidance of citizen science
programs, another valuable opportunity is co-management with First Peoples and the
employment of indigenous rangers. It is understood that the Victorian Government will
be gradually rolling out marine spatial planning, in accordance with the new Marine
and Coastal Act. The incorporation of co-management by all sectors is a key component
of this and First Peoples are a principal stakeholder. Unlike many other stakeholder
groups, their stakeholding in co-management is not necessarily monetary based, and
there needs to be appropriate support and remittance for indigenous managers and
consultants in this process.
There is opportunity for formal employment of indigenous marine and coastal rangers
with roles akin to the Parks Victoria rangers. This would benefit the protection of
ecosystems outside formal parks areas, but also provide targeted stewardship of special
and culturally significant marine and coastal areas. Scientifically beneficial roles
include evaluating good environmental status, field support for scientific monitoring,
environmental stewardship and remediation. There are four components to
environmental accounts: ecological resources, environmental regulation, habitat and
cultural. Indigenous rangers would help fill a role in protecting all four of these types
of natural capital. A variety of types of on-the-ground stewards could help fill the
network of scientific intelligence that is required to manage and respond to
environmental issues as soon as they appear. This is aside to the many other social and
cultural benefits of indigenous rangers.
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7 Related Matters – Scientific Aspects
(f) Any other related matters.

7.1 Information Needs
A critical component for managing and preventing ecosystem decline is timely and
accurate information. This information includes the status of ecosystems, how they
work and modelling processes to evaluate management strategies and assist decisions.
The scientific method is intended to provide accurate information through the control
of biases, representative sampling, transparent and auditable methods and have an
evidence basis. The validity of the information can be tested by repeatability.

7.2 Trends in Science Practices
There has been considerable changes in how marine ecology studies have been
implemented in Victoria over the last two decades. There was once a clearer, but
overlapping, divide between the work done between professionals within Universities,
consultancies, government organisations and the Marine and Freshwater Research
Institute (MAFRI). There were considerable changes with the closure of MAFRI and
the increase in competition between the Universities and consultancies. There was also
considerable undercutting of work by non-scientific bodies, such as commercial diving
companies expanding environmental consultancy arms.
The result is that there is now a hyper-competitive component to obtaining and retaining
projects and funding. This has reduced the cooperative and collegiate interactions that
has occurred between organisations in the past. Some of the competitive behaviour has
been highly unethical, including plagiarisation, infringement of copyright moral rights
and reworking grants to suit the organization rather than the client. This got to the point
where two universities nominated themselves for an environmental award, which they
won, based on work that another organization did. The award was subsequently
changed and is an indictment of the malaise of the marine science situation in Victoria.
This has all had a chilling effect on the flow and sharing of ideas amongst the scientific
community.
There was once a trend for key bodies of work to be independently and critically peerreviewed by one or two scientific reviewers, with considerable resourcing and budget.
This process is all but lost. There is a heavy influence of a few ‘ivory tower’ experts in
Victoria.
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For ecosystem knowledge and management to occur, this would best be effected by a
return to scientific environment that is more regulated and collegiate – each group can
work together without fear of being overtrodden or undermined (I recognize the irony
in this statement as one of the ‘competitors’).

7.3 Professional Scientific Capital
There has been declining trend of scientific capital in Victoria. There are fewer, larger
and longer scientific programs that help build and retain expertise and capital
equipment, such as purpose vessels, underwater robotics and staff with knowledge of
the species and communities. In addition to field capability, there have been reductions
in supporting sciences, such as taxonomists and collections management in museums
and universities. Some of the increases in citizen science programs have seen a
corresponding decrease in professional scientific work.
Issues of marine scientific staffing and capital and a longer term stability and scientific
economy is required for the supply of appropriate management information. There are
large economies of scale in the scientific economy, where just small increases in budget
and facilities can have disproportionately greater information returns. The development
of scientific capital is critical for longer term management, including having a career
path and security for up-and-coming scientific talent.

7.4 Standards and Ethics
The present standard of science is failing the information needs to prevent ecosystem
decline. In some cases, there is clear incompetency or advocacy – it is hard to
differentiate between these. In other cases the issues are unintended cognitive bias that
are not necessarily the fault of the author, but should have been picked up through
reviews.
There is presently a situation where almost anything goes and there are no systems for
regulation or accountability for false or unreliable information. The application of
subjective opinion rather than evidence-based methods is often used for biological
impact assessment. There is evidence of distortion of analyses in environmental
monitoring programs – statistics are manipulated to find ‘favourable’ outcomes.
Funding programs for a particular information requirement have been diverted into
unrelated research programs. Advocacy information is being presented under the guise
of being scientific. There is presently little to prevent outright corruption and
manipulation of information for projects and activities that can have severe and longlasting ecological implications.

R568-01

Australian Marine Ecology
34 of 46

LC EPC Inquiry into Ecosystem Decline in Victoria
Submission 815

Inquiry into Ecosystem Decline - Related Matters – Scientific Aspects

31

There are clear cases where poor scientific standards could lead to poor decisions,
mismanagement and outcomes with ecosystem decline. These include:
•
•
•
•
•

Channel Deepening rock fall impact monitoring in The Entrance Canyon – manipulated
statistics and suspicious methods;
Victorian Desalination Project monitoring with no sites ‘downhill’ from saline
discharges;
SeaMap Australia mapping for Victoria with little correspondence with known
biological distributions and its incorrect use in impact assessments;
EES technical studies with selective bias and information omissions (Channel
Deepening SEES and Westernport Gas Import EES); and
Impact assessments lacking evidence-based biological prediction methods in favour
of subjective opinion (Westernport gas import EES and Port of Portland VCAT
hearing).

There are clearly defined standards of scientific endeavour, which distill down to the
ability for the work to be independently repeated and come to the same findings. There
are also clearly defined standards of ethics, with clear guidelines espoused by the
Environmental Institute of Australia and New Zealand. What is lacking are processes
for scientific review and challenge throughout the system and some form of
consequences to deter poor behaviour or quality.
One recommendation is that work required to be of high robustness and reliability is
formally audited against such criteria before it is accepted and used.
Another recommendation is that terms of reference and assessment criteria clearly state
the requirements or partitioning of scientific versus advocacy information.
Another option would be to have an ombudsman that can assess the merits of any
independent scientific challenge. This could perhaps even be a role of the Sustainability
Commissioner, given the implications of poor science for ecological sustainability.
Lastly, no information should be taken at face value, regardless of the author,
organization or standing. The merits of the information should be determined according
to the supporting evidence and rationale. Expert opinion should be given little weight
without the reasons behind that opinion. Conversely, well argued scientific findings and
evidence should not be disregarded coming from a junior or even a non-scientist.
Experts provide an efficient avenue for accessing facts and information, but chokeholds
on information through ivory tower scientists should be broken down. This is often a
tactic of barristers in environmental hearings, with attempts to disregard important
information if it is not from an appropriate expert. Science is democratic and
information should be based on fact, evidence and reasoning, not the person or
professional standing.
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8 Opportunities and Recommendations

Much of this review may present a less than comforting picture with respect to the state
of marine ecosystem decline and the state of the science to address this. Many will nodoubt consider this an ‘unhelpful’ rocking of the boat. I consider there is a need to
acknowledge that there are existing issues and that most of these can be overcome
through a general switch in the overarching approaches. Gradual and incremental
addressing of each issue in turn is unlikely to be productive.
For the marine environment, the new Marine and Coastal Act and Policies has already
provided a kick-start in the right direction. The key challenge will be to ensure there is
adequate resourcing, support and impetus to keep increasing the momentum. The Act
provides the opportunity for researchers, managers, stakeholders and planners to be
working in concert. The implementation of centralized and accessible knowledge
frameworks, databases, information structures and decision support systems has
commenced.
Robust, open and trustworthy information is essential to prevent decline of marine
ecosystems, which means strengthening and investing in the scientific standards, capital
and capability. There is substantial opportunity for increased intelligence on ecological
status, through an interlinked network of public, citizen science, indigenous and parks
rangers, industry monitoring and professional scientific monitoring.
Management of stewardship of ecosystems and remedial responses need to be evidence
based, adaptive and highly agile. To that end, there needs to be pre-emptive planning
and resourcing, similar to what presently exists for oil spill events. There is considerable
opportunity for cohesive and strategic management across sectors through marine
spatial planning.
Most of the above opportunities are not new – there are considerable learnings from
management of ecosystems that can be applied to Victoria.
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10 Appendix A – Curriculum Vitae
Dr Matt Edmunds
Principal Marine Ecologist

Academic Qualifications
1987-1990

Bachelor of Science (Honours), First Class, University of Tasmania
Major: Marine, Freshwater and Antarctic Biology
Thesis: The Community Ecology of Fishes on Tasmanian Rocky Reefs.

1991-1995

Doctor of Philosophy, Zoology, University of Tasmania
Thesis: The Ecology of the Juvenile Southern Rock Lobster,
Jasus edwardsii (Hutton 1875) (Palinuridae).

Certifications
•
•
•
•
•
•
•
•
•
•

AMSA Coxswains Certificate, Port Phillip Heads Local Knowledge Endorsement
Marine Radio Operators Certificate of Proficiency
CASA Aeronautical Radio Operator Certificate
CASA Remote Pilots Licence
NASDS Master Diver
ADAS Australian Commercial Diver Part 1
ADAS Certificate IV Occupational Diving Dive Supervisor
CMAS International Certificate for Scientific Research Diving
DAN First Aid and Oxygen Provider
WorkSafe OHS Construction Induction – White Card

Employment
1999-present
1990-1999
1990-1995
1990-1991
1989-1990
1988-1989
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Director, Australian Marine Ecology Pty Ltd
Marine Biologist, Consulting Environmental Engineers Pty Ltd
Teaching, Department of Zoology, University of Tasmania
Technical Officer, Tasmanian Division of Sea Fisheries
Technical Officer, CSIRO Division of Fisheries
Research Assistant, University of Cambridge
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General Expertise
Dr Edmunds is a director of Australian Marine Ecology Pty Ltd. He has specialist
expertise in coastal ecological investigations and he has been designing and
implementing research and monitoring programs for 30 years. His work encompasses a
broad range of ecological topics, including community-environment relationships,
taxonomy, population dynamics and environmental impact assessment.
Dr Edmunds has substantial experience in experimental/sampling design and analysis,
in addition to a strong practical background in underwater sampling techniques. He has
extensive field experience, including thousands of research dives in cold and
challenging conditions and implementing state of the art underwater robotics surveys.
He is predominantly involved with quantitative underwater visual census and robotics
imaging and acoustic surveys. He has been at the forefront of long-term monitoring and
assessment of communities and ecosystems for marine protected areas, dredging and
outfall-related activities. He is also actively involved in population and ecosystem
dynamics modelling and implementing natural resource management systems.
His work in environmental consulting has focussed on the ecological assessment of
wastewater discharges, dredging, port development and other disturbances, as well as
the assessment of natural spatial and temporal variations in fished populations and reef
communities. These assessments encompassed: intertidal, shallow and deep benthic
biota; infauna; pulp-mill and sewage discharges; aquaculture facilities; dredging;
sediment smothering; underwater rock falls; fishing impacts; before-after-controlimpact designs; control charting; analyses of population abundances and community
assemblages; risk assessments and ecological impact prediction and assessments. He
also has considerable experience in marine protected area and conservation assessment.
Dr Edmunds presently has a variety of research collaborations with the Australian
Centre for Field Robotics, Parks Victoria, Geosciences Australia, Fathom Pacific and
the Victorian Department of Environment Land Water and Planning. Dr Edmunds is a
co-founder and curator of the CBiCS habitat and biotope classification scheme, q-Core
ecological database system and EcoNet system for ecological modelling and
ecosystems-based management.

Field Programs
Dr Edmunds has substantial first-hand experience in marine ecological field studies. In
summary, this work includes both deep and shallow coastal habitats and was
predominantly in the temperate regions, but includes tropical pelagic, coral, mangrove
and seagrass habitats. He has considerable expertise in temperate deep sponge garden
and shallow seaweed ecosystems, but also has experience in sediment and seagrass
habitats.
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Dr Edmunds has been responsible for some of the largest and long-term marine
monitoring programs in Victoria, including:
•
•
•
•

Entrance Canyon rock falls, ROV monitoring (2003-20011);
Victorian Desalination Plant Baseline Monitoring Program (2009-2014);
Victorian Intertidal Reef Monitoring Program (2003-2015); and
Victorian Subtidal Reef Monitoring Program (1998-2016).

Other relevant experience includes:
•
•
•
•
•

Surveys and monitoring variety of sewage, pulp mill and brine wastewater outfalls
around Tasmania, Victoria and New South Wales;
Water quality, sediment and seagrass monitoring associated with dredging projects
in Port Phillip Bay, Corner Inlet and Lakes Entrance;
Surveys of marine pests and diseases presence and spread, including abalone AGV
virus, Japanese kelp and Northern Pacific seastar;
Various habitat mapping and biodiversity surveys in the Coral Sea, Scott Reef,
Malaysia, Baja Mexico and along the southern temperate coast of Australia and
Tasmania; and
Population dynamics assessment and modelling of southern rock lobster, canopy
seaweeds (Ecklonia and Phyllospora) and seagrasses (Zostera, Amphibolis and
Posidonia).

Frameworks, Modelling and Analysis
Dr Edmunds has a variety of analysis, modelling and assessment skills pertinent
ecological and environmental management:
•
•
•
•
•
•

•
•

Co-development of the q-Core ecological database model and supporting software
and web apps.
Co-development of the CBiCS catalogues, atlases and universal data labelling system.
Co-development of the EcoNet framework, database and display system for
ecological and EBM networks.
Assembly of data processing pipelines in open-source products, including
PostgreSQL, R, QGIS and .Net.
Development of bespoke algorithms for repeated analysis and reporting
applications.
Development, parameterisation and evaluation of ecological models, including
concept models, deterministic and stochastic modelling, individual-based models,
population dynamics models, fisheries models, eco-physiological models, plume
dilution and dispersion models and environment-ecosystem models and species
interaction models.
Familiarity with environmental management planning, adaptive management and
management decision frameworks.
Familiarity with most Victorian marine studies, data, imagery and atlases.

Scientific Review and Environmental Management
Dr Edmunds has extensive experience in critical scientific reviews, submissions, expert
evaluations, environmental impact assessments and environment management plans.
Much of this experience has related to being a principal scientist associated with multidisciplinary, large-scale environmental and ecological assessments. His experience
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