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Department of Climate Change, Energy, the Environment and Water 

Re: Submission on proposed Illawarra offshore wind area 

8 November 2023 

Dear Consultation Committee: 

The Australian Marine Sciences Association (AMSA) welcomes the opportunity to provide input to 
the review of the proposed Illawarra offshore wind area.  AMSA is Australia’s largest professional 
association of marine scientists, with more than 800 members including many marine ecologists 
specialising in assessing human impact on the marine environment. For over 60 years, AMSA has 
promoted all aspects of marine science in Australia, including a long history of providing expert 
scientific advice to government, industry and other key marine environmental stakeholders on a 
wide range of marine scientific and environmental issues and activities. All of our Submissions are 
publicly available here: https://www.amsa.asn.au/submissions. 

AMSA also develops evidence-based position statements on topical issues. One of our recent 
position statements is on Climate Change (available here: https://www.amsa.asn.au/position-
statements). It describes the consequences of climate change and points out that the only long-term 
solution is to ‘immediately and drastically reduce emissions of greenhouse gases by moving away 
from fossil fuel dependence’. This position statement underpins the rest of this submission and is 
also attached. 

Overall, AMSA supports the proposed Illawarra offshore wind energy development area but notes 
that any associated activity must abide by stringent environmental guidelines to ensure the location 
and design of wind turbines minimise environmental impacts.  

Key points are as follows: 

• In a global context, it is necessary to reduce CO2 emissions to mitigate the potentially 
catastrophic environmental, social, cultural and economic effects of climate change (IPCC, 
2022). Australia also requires significant reduction in emissions to meet our national and 
international targets and responsibilities. Offshore renewable energy is critical to 
reducing Australia’s CO2 emissions. 

• Offshore wind is generally considered more efficient than onshore wind due to ocean 
wind energy being greater, more frequent, and more consistent. Australia has a strong wind 
energy resource similar to the North Sea (Briggs et al., 2021). 

• Offshore wind farms will have environmental impacts, and these have been 
comparatively well-studied for some organisms (seabirds, cetaceans). Impacts may occur 
due to seabed and habitat modification, noise, barrier effects (e.g. collision and 
entanglement), electromagnetic fields, pollutants from the structures, hydrodynamic 
changes, changes to connectivity, and fisheries exclusion or displacement (Haberlin et al., 
2022). These are likely to complex and dependent on the species or population of interest, 
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the surrounding habitat and ecosystem, and characteristics of the wind farm itself (turbine 
design, turbine density, location, time of construction).However, these impacts must be 
considered in the context of the substantial and often greater impacts of traditional 
energy sources such as fossil fuels, which have a similar range of direct impacts  during 
exploration, operations and decomissioning.  

• Since Australia has no offshore wind farms yet, the environmental impacts remain unknown 
for our unique oceanic regions and marine populations. Any offshore wind farm 
development in Australia must be underpinned by rigorous environmental monitoring, 
hydrodynamic and connectivity modelling, and defined mitigation strategies. This 
should include before, during, and at multiple times after development.  

• Monitoring should also consider cumulative effects from multiple turbines and multiple 
farms (if applicable) and indirect effects that may impact ecosystem function (e.g. trophic 
cascades) (Rezaei et al., 2023, Willsteed et al., 2018). 

• Much of the public opposition to offshore wind farms superficially shares 
characteristics with the well-known NIMBY (Not In My Backyard) phenomenon in which 
opposition to the location of development of a new project in one’s community arises when 
the proposed project is perceived to have negative social, economic, or environmental 
impacts at the local scale. NIMBY was prevalent in onshore wind energy development in 
Australia, and similar reactions seem to be occurring with offshore developments despite the 
distance of proposed developments from community ‘backyards’. There is a growing body of 
research investigating public opposition to offshore wind farms overseas, and these almost 
universally suggest the NIMBY hypothesis alone is insufficient to explain most local 
opposition to offshore wind farms (Firestone et al., 2012, Haggett, 2011, Jones and Eiser, 
2010, Waldo, 2012, Westerberg et al., 2015, Wiersma and Devine-Wright, 2014). This may 
be due to the lack of clear and accessible scientific information on environmental impacts, as 
well as the unknowns of what developments are being proposed. This vacuum can then be 
filled with a wide range of concerns which are taking hold in the wider community and may 
soon become fixed beliefs that scientific evidence alone will be unable to shift.  

• Some of the opposition to offshore wind farms in the Illawarra points to selectively chosen 
scientific studies, anecdotes, or unsubstantiated claims. We encourage a more 
representative perspective of the scientific literature and point to the numerous recent 
scientific reviews that have been undertaken on the environmental impacts of offshore wind 
farms, particularly those that focus on Australia (Reid et al., 2023), ecosystem and 
populations impacts (Causon and Gill, 2018, Degraer et al., 2020), and floating wind farms 
(Rezaei et al., 2023, Maxwell et al., 2022) which are most likely for the Illawarra area. The 
vast majority of scientific reviews reflect both positive and negative environmental impacts of 
offshore wind farms, with many findings theoretical or based on predictive modelling. 

• The public focus is understandably on negative impacts, but we also note the rapidly 
growing body of evidence showing the environmental benefits of offshore wind farms 
(reviewed by Haberlin et al. 2022). These include i) infrastructure acting as a network of 
interconnected artificial reefs or fish aggregating devices which can increase local 
biodiversity (Fowler et al., 2018, Molen et al., 2018, Negro et al., 2020), ii) creation of non-
statutory marine protected areas through fishing exclusion which can protect fisheries 
species and provide a source for adjacent populations (Fayram and de Risi, 2007, Methratta 
and Dardick, 2019). 

• AMSA notes the increasing dialogue and associated mistakes about environmental 
impacts on offshore wind farms in Australia on both social and traditional media. Recent 
examples include the following: 



 
 
 

o The ABC reported on 27 Oct 2023 that marine seismic surveys were ‘essential to 
offshore oil and gas exploration and the construction of wind turbines’ (NB: the article 
has since been corrected). We recognise the uncertainty and complexity of marine 
seismic survey impacts on marine life (Carroll et al., 2017) but note that they are not 
commonly used for offshore wind farm construction. Rather, the offshore wind 
industry typically uses multibeam, sidescan and sub-bottom profiling to assist with 
their siting efforts and obtain images of the seafloor and shallow geophysical features 
(Mooney et al., 2020). These techniques are unlikely to significantly impact marine 
organisms (Ruppel et al., 2022). Ironically, seismic surveys are used extensively in 
exploration for the legacy alternative to wind farms, ie fossil fuels (Hückstädt et al., 
2020). 

o A frequent criticism of offshore wind farms overall is the known negative impacts on 
marine mammals, particularly whales, including collision and entanglement risk, 
migratory path disruptions, and even mortality through mass strandings. However, 
these risks are only theoretical (Maxwell et al., 2022), and there is currently no 
evidence that offshore wind farms cause whale mortality. There have recently even 
been reports of a completely fictionalised scientific paper about whale deaths being 
shared among community groups. Scientific evidence points to noise during 
construction as the most significant stressor to marine mammals (Verfuss et al., 
2016), although this can be mitigated for some species (e.g. humpback whales) by 
avoiding construction during migration times along the Illawarra coast. In contrast, 
operational noise from wind farms is considered to be of minimal risk to marine 
wildlife (Madsen et al., 2006) and lower than noise from shipping traffic (Tougaard et 
al., 2020). 

o Scientific research has been misrepresented on social media in relation to offshore 
wind farms. In October, Australia’s leading oceanographers undertook an expedition 
on the R.V. Investigator to explore instabilities in the East Australian Current. This 
expedition had nothing to do with offshore wind farms.  The voyage was subject to a 
misinformed Facebook post, titled ‘Suspect windfarm survey’ which incited 
inappropriate responses. Incorrect comments included ‘Looks like they may have 
been surveying the Eastern edge of the (Hunter) Wind Farm’ and ‘Interestingly they 
turned their AIS off after I reported it & they still haven't turned it back on... they have 
even turned their Live Feed off.’ Threatening comments included ‘get green peace to 
sink them’, ‘Don’t take a picture of it [the vessel] … drill a hole in the bottom of the 
piece of ***’.   

• Offshore wind farm development will involve collection of baseline environmental data prior 
to construction, the development of hydrodynamic, wave and connectivity models, as well as 
regular environmental monitoring during construction, operations and eventual 
decommissioning. The data collected by industry as part of these activities should be 
publicly released and open access for perpetuity in a recognised ocean data repository to 
strengthen accountability, social license to operate, and further research on the NSW marine 
environment. 

• AMSA recommends the establishment of an advisory committee including offshore 
renewable industry representatives, scientific experts, fisheries industry representatives, and 
other key stakeholders to oversee the development of offshore renewable energy in the 
Illawarra, or even more broadly at a national scale in locations where the public appears to 
have limited support for development. 

• AMSA also recommends federal funding to undertake a comprehensive review of the 
potential social, cultural, economic, and environmental effects relevant to each 
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development zone. This review could then inform the development and enforcement of 
appropriate standards to eliminate or mitigate the negative impacts of offshore wind farms 
across Australia. 

We have kept this submission general in recognition of the fact that the proposal is for a 
development zone only, and no specific development plans or locations are yet known. We look 
forward to providing more specific advice on environmental impacts in future public consultations. 

Please feel free to contact me at the details below for further information. 

Kind Regards 

 

Prof Chris Frid 
President | Australian Marine Sciences Association 
07 5552 8019 | president@amsa.asn.au 
www.amsa.asn.au 
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AMSA POSITION 
STATEMENT

Climate change

Anthropogenic climate change is one of the foremost threats to the marine environment, 
and the causal link between rapidly changing environmental conditions and anthropogenic 

carbon emissions is unequivocal. Impacts to the marine environment are global in scale and 
include warming oceans, more marine heatwaves, sea level rise, ocean acidification, more 

extreme storm events, and ocean circulation changes. 

Key habitat-forming taxa (e.g. mangroves, seagrasses, saltmarshes, kelp, corals) are 
extremely vulnerable to changing environmental conditions, with many habitats already 
gone. Climate change stressors and ocean acidification have also been linked to marine 

disease, species distribution changes, weakening calcification, and ecosystem shifts. 

The consequences of climate change are contrary to international goals and national policies 
that address sustainability and conservation. While emissions are being reduced,  ecosystem 

restoration and effective, socially equitable marine park design and management can help 
mitigate immediate negative impacts, but the only long-term solution is to immediately 
and drastically reduce emissions of greenhouse gases by moving away from fossil fuel 

dependence. 

Whilst greenhouse gas emissions and associated warming might be reversed by future 
technologies, many impacts of climate change cannot ever be undone, and other impacts 
will persist many decades or centuries. Leaving action to future generations is untenable.



RECOMMENDATIONS
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01

02

03

04

06

AMSA strongly supports the drastic and immediate reduction of global emissions 
through a commitment by the Australian Government to reduce reliance on fossil 
fuels for energy and transport and avoid emissions pathways that take global 
warming beyond 1.5°C.

AMSA recommends that the time 
and money spent on carbon 
capture storage projects instead be 
applied to supporting the growing 
renewable energy sector. 

AMSA recommends prioritising 
efforts to address the specific 
threats and pressures that threaten 
marine ecosystems before trying 
to rebuild depleted populations or 
restore degraded habitats.

AMSA supports the concurrent 
exploration of solutions to mitigate 
the immediate negative impacts 
of climate change, including 
ecosystem restoration and 
resilience research once careful 
and equitable management plans 
have been implemented to control 
local pressures.

AMSA recommends that national 
policies for climate change action 
in Australia should incorporate 
the major potential of blue carbon 
through the preservation and 
restoration of vegetated coastal 
ecosystems.

05

07

AMSA encourages the 
consideration and integration 
of Indigenous knowledge and 
priorities into climate actions and 
environmental mitigations.

AMSA encourages investment 
in effective management of 
marine systems and threatened 
species, including improved 
vulnerability assessments, 
fisheries management, community 
stewardship and marine protected 
areas. 



1. What is climate change?

The Earth’s climate is constantly changing 
and is subject to natural, long-term, variation. 
However, there have been sustained and 
accelerating unidirectional changes in the 
global climate since the pre-industrial era, 
which are unequivocally caused by increased 
greenhouse gas (e.g. carbon dioxide, methane 
and nitrous oxide) emissions (Lynas et al. 2021). 
Recent changes in global climate since the mid-
20th century due to increased greenhouse gas 
emissions and other anthropogenic drivers is 
what we refer to as “climate change”.

Due to previous decisions related to mitigation, 
it is more likely than not that we will reach 
1.5°C of warming in the 2030s, even under 
the most ambitious mitigation scenarios. How 
far temperatures exceed 1.5°C and how long 
they will stay there depend on how fast we can 
reach zero emissions (IPCC 2021).

AMSA POSITION STATEMENT | Climate change

Climate change causes stressors that impact 
populations, communities, and ecosystems. 
These stressors include high temperatures 
(acute marine heatwaves and chronic global 
ocean warming), high and low salinities, physical 
disturbance (through storms and waves), 
deoxygenation, ocean circulation changes, 
and rising sea levels (IPCC 2021). To add to 
the complexity, many of these stressors are 
linked (e.g. physical disturbance can lead to 
sedimentation or erosion; ocean warming, 
either alone or in combination with stratification 
can lead to deoxygenation).

Although a separate issue from climate change, 
ocean acidification is also unequivocally 
linked with increased greenhouse gas 
emissions and can have pronounced effects 
on marine organisms. 
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While Australia largely lacks the long-term 
datasets that have persistent environmental 
changes elsewhere (Hughes 2003), observed and 
projected changes in environmental conditions 
in Australia’s marine and coastal ecosystems, 
include:

•	 Sea surface temperatures throughout 
Australia increased 0.83oC from 1910 to 
2010, and rates of warming have accelerated 
in recent decades (Lough and Hobday 
2011, IPCC 2021). Sea surface temperature 
increased by 1.0oC from 1900 to 2019 (0.09oC 
per decade), with an increase of 0.16-0.20oC 
per decade since 1950 in the south-east. 
Eight of the ten warmest years on record 
occurred since 2010 (BoM and CSIRO 2020).

•	 Marine heatwaves are increasing in their 
frequency, intensity and duration globally 
(Holbrook et al. 2020, Tanaka and Van 
Houtan 2022) and around Australia (Kajtar et 
al. 2021). The majority of marine heatwaves 
are boosted by anthropogenic warming, with 
human influence very likely contributing to 
84-90% of them since at least 2006 (IPCC 
2021).

•	 The East Australian Current is strengthening 
and contributing to increased southerly 
penetration of warm waters along the south-
east coast (Poloczanska et al. 2007, Oliver 
and Holbrook 2018). Southeast Australia and 
eastern Tasmania area recognised hotspot 
for global ocean warming (Hobday and Pecl 

2014) and marine heatwaves (Oliver et al. 
2018), with mean temperatures rising over 
several decades at nearly four times the 
global average rate.

•	 Rainfall patterns will become even more 
variable, leading to flooding events and 
prolonged periods of limited river flow 
(Hobday and Lough 2011, Jakob et al. 2020). 

•	 While rising sea surface temperatures makes 
it increasingly likely that a given tropical 
cyclone can strengthen to peak intensity 
as the climate warms, most studies project 
fewer future cyclones forming overall at a 
global scale (Knutson et al. 2021). Cyclones 
that generate the most severe wave climates 
(high intensity, large and slow moving) are of 
the most concern regarding environmental 
impact (Puotinen et al. 2020), with some 
indication of slower movement but little 
known about changes in size (Knutson et al. 
2021). 

•	 Extreme waves can be generated by other 
mechanisms besides cyclones, and globally 
wave force has been increasing (Reguero 
et al. 2019) especially in southern Australia 
and other high latitudes. Climate warming-
associated wave power changes are highly 
spatially variable. Offshore northeast 
Australia, increases up to 6% in wave power 
can reduce the duration between potential 
erosion risk events (Patra et al. 2021).



•	 Extreme bushfires are predicted to increase 
in southern Australia (high confidence) and 
eastern Australia (medium confidence) 
(Dowdy et al. 2021), and these may affect the 
marine environment through ash effluent 
and increased runoff due to loss of coastal 
vegetation although research on this is in the 
early stages.

•	 The pH of oceans globally is decreasing, and 
the largest changes in pH in Australia (0.11, 
over 30% increase in acidity) have occurred in 
temperate and sub-Antarctic waters (Tilbrook 
et al. 2020). 

 2. Major effects of climate 
change on Australian marine 
ecosystems

Climate change may well cause the very 
real possibility of ecological collapses and 
widespread extinction, with more than 11,000 
scientist signatories from around the world 

agreeing that “planet Earth is facing a climate 
emergency” (Ripple et al. 2020). Research in this 
area moves quickly, and the following list is not 
comprehensive but rather a snapshot of major 
climate change-driven changes known at the 
time of writing this statement: 

Marine heatwaves have contributed to 
significant and widespread loss of key species 
across Australia, including coral bleaching events, 
habitat-forming kelp forests along the Western 
Australian coastline (Wernberg et al. 2016), 
and harmful algal blooms and fish kills in South 
Australia (Roberts et al. 2013 but see Hallegraeff 
et al. 2021) and Tasmania (Hallegraeff and Bolch 
2016). Future marine heatwaves further threaten 
these and other ecosystems (e.g. iconic microbial 
mats and stromatolites in Shark Bay (Reinhold 
et al. 2019)), as well as aquaculture operations 
(e.g. salmon farms in Calado et al. 2021). Some 
of these events may further contribute to CO2 
emissions through loss of blue carbon (e.g. 
seagrass meadow loss in Arias-Ortiz et al. 2018).
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and mortality of reef-building corals (Hoegh-
Guldberg et al. 2017), including heat-tolerant 
species (Le Nohaïc et al. 2017). There have 
been three major mass-bleaching events since 
2016, contributing to ongoing coral loss across 
large areas of Australia’s coral reefs (Hughes 
et al. 2018, Pratchett et al. 2021). Such mass 
bleaching events are expected to become more 
frequent and more severe with ongoing climate 
change (Skirving et al. 2019). Continued warming 
is predicted to be catastrophic to coral reefs, 
with climate refugia (i.e. locations that maintain 
suitable environmental conditions) declining 
to only 0.2% of possible habitats under 1.5°C 
warming (Dixon et al. 2022).

Sea-level rise is already causing coastal erosion 
and is contributing to salinisation of groundwater 
tables. Moreover, coastal defences installed 
to protect infrastructure from impacts of sea-
level rise are among the greatest threats to 
soft-sediment shorelines, trapping ecosystems 
between the rising sea and coastal defences. 
Unlike other threats associated with climate 
change, sea-level rise lags climate warming, with 
the consequence that even if emissions were cut 
to zero today, the sea levels would continue to 
rise well into at least the next century.

Coral reefs are highly vulnerable to climate 
change. Elevated temperatures and associated 
cumulative thermal stress cause mass bleaching 
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along eastern Australian coastline (Martinez et al. 
2018)), although there is still some debate about 
the magnitude of such shifts (Davis et al. 2021).

Macrophytes (e.g. mangroves, seagrass, 
saltmarsh, kelp) provide important coastal 
habitat for various marine organisms but have 
experienced large-scale losses across Australia 
due to climate change impacts (e.g. Tasmania 
has lost 95% of giant kelp which is now listed as 
an endangered ecological community). Rising sea 
levels have resulted in widespread, incremental 
losses of coastal wetlands (Saintilan et al. 
2019) and extreme weather (heatwaves, storm 
events) has resulted in mass habitat loss. For 
example, a heatwave in the Gulf of Carpentaria 
in late 2015-2016 caused the loss of 80km2 of 
mangroves along over 1500 km of shoreline due 
to a combination of heat stress, low precipitation 
and ocean warming (Duke et al. 2017). Under 
all emissions scenarios that do not limit global 
warming to 1.5ºC, accelerating sea level rise by 
2050 is likely to pose high risks to mangroves 
and salt marshes, with committed sea level rise 
persisting for centuries (IPCC 2022).

Changes in species redistributions and 
ecosystem shifts have been documented 
throughout Australia, almost certainly due to 
climate change (Wernberg et al. 2016, Gervais 
et al. 2021). Eastern Tasmania is a recognised 
hotspot for global ocean warming and marine 
heatwaves and therefore is particularly 
vulnerable, with range extensions resulting in 
major ecosystem shifts (Pecl et al. 2019). This 
includes the widespread loss of Giant Kelp 
forests in Tasmania due to ocean warming 
(Edyvane 2003, Butler et al. 2020) and range 
extension of sea urchins and associated major 
increase in kelp grazing (Ling et al. 2009). 
Predictive models forecast continued range 
contractions or poleward shifts due to ocean 
warming for many marine species (e.g. kelp 



Threatened and endangered species in 
Australia have also shown impacts due to climate 
change. For example, warming temperatures 
affect the sex determination of marine turtles 
(Poloczanksa et al. 2009), while rising sea levels 
and increased storm intensity negatively impact 
turtle nesting beaches (Fuentes et al. 2011).   

Marine disease outbreaks are linked to ocean 
warming and heatwaves. For example, the first 
occurrence of Pacific Oyster Mortality Syndrome 
in Tasmania occurred soon after a marine 
heatwave in 2016 (de Kantzow et al. 2017), 
and simulated heatwaves show an increase 
of bacterial pathogens in oysters (Green et al. 
2019). Rising sea temperatures are also linked 
to increased disease in reef-building corals, with 
marine disease as likely to cause coral mortality 
as bleaching in the near future (Maynard et al. 
2015).

Deep oceans take in excess heat from the 
planet, and the deep Southern hemisphere 
oceans take up far more than other oceans 
(BOM 2020). This heat is transferred throughout 
the deep oceans, warming biodiverse deep-
water communities that have evolved in stable, 
cooler temperatures; and would, over time, 
cause future deoxygenation (as warmer waters 
hold less oxygen) and stratification, which will 
likely impact deep-sea communities further in 
terms of physiological stress and food instability 
(Thresher et al. 2015). By 2100 all ocean depths 
below the surface are predicted to experience 
climate velocities faster than those that have 
caused the mass reorganization of surface 
marine biodiversity over the past 50 years (Brito-
Morales et al. 2021).
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Marine Antarctic environments, including 
those in the Australian Antarctic Territory, 
support rich unique marine life, and habitat-
forming communities that increase blue carbon 
(Bax et al. 2021). Polar oceans are predicted to 
acidify (limiting calcifying organisms), and warm 
(impacting polar species), with ice retreating and 
collapsing (reducing seabed habitat diversity 
and stability), affecting nutrients throughout 
the marine region (Brasier et al. 2021). Ranges 
and abundances of Antarctic species are likely 
to contract, with some sub-Antarctic species 
expanding ranges (if habitat is available and 
organism is mobile). 
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Intertidal ecosystems are also vulnerable, 
especially sandy beaches which occupy more 
than one-third of the global coastline. Climate-
driven erosion and coastal recession could drive 
the disappearance of almost half of the world’s 
sandy beaches by 2100. Australia is potentially 
one of the most affected countries, with at least 
11,426 km of sandy beach coastline threatened 
by erosion (Vousdoukas et al. 2021).
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Multiple stressors associated with climate 
change and other natural and anthropogenic 
processes can interact to exacerbate impacts 
to marine ecosystems (Przeslawski et al. 2015). 
For example, the combination of wave damage 
from tropical cyclones and thermal stress from 
ocean heating may shift coral reef community 

composition from dominated by hard corals 
to soft corals (Vercelloni et al. 2020). Similarly, 
cumulative pressures over time may result in 
more severe impacts than those anticipated 
on the basis of short-term observations or 
experiments (Gissi et al. 2021).
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3. Australia’s Obligations

•	 Australia is a party to the United Nations 
Convention on Biological Diversity (1992). 
The convention’s 2011-2020 strategic plan 
urges party states to conserve, by 2020, 
10% of their coastal and marine areas. The 
observed and projected effects of climate 
change will undermine the capacity to protect 
and conserve marine species and systems, 
thereby necessitating strong and immediate 
action to reduce global emissions.

•	 In September 2019, Australia’s Prime Minister 
signed the Boe Declaration which states 
that “that climate change remains the single 
greatest threat to the livelihoods, security 
and wellbeing of the peoples of the Pacific”. 
The Declaraton also reaffirms Australia’s 
commitment to progress the implementation 
of the Paris agreement.

•	 In October 2021, Australia’s coalition 
government has committed to reaching 
net-zero emissions by 2050, focussing on a 
Technology Investment Roadmap to achieve 
emissions reductions.

•	 The Native Title Act 1993 and the Native Title 
Legislation Amendment Act 2021 recognise 
the rights and interests to land (including 
Sea Country) held by Indigenous people 
under their traditional laws and customs. 
These interests should be considered in the 
development and implementation of climate 
change policy and action.



4. Management

AMSA was one of 111 professional societies 
representing more than 80,000 scientists to 
endorse the World Aquatic Societies Statement 
on Climate Change, which calls for ‘drastically 
curtailed global greenhouse gas emissions to 
avoid the worst impacts of man-made climate 
change to fish and aquatic ecosystems’. Further 
actions related to Australia are listed below: 

• The only way to minimise or prevent
devastating impacts of climate change on
marine ecosystems is to drastically and
immediately reduce global emissions.
Australia’s coalition government has recently
committed to reaching net-zero emissions
by mid-century, but much more substantial
interim emission reduction goals are required
to avoid devastating long-term ecological
impacts of climate change on marine
ecosystems. Most critically, there needs to
be much stronger commitment to urgently
reduce reliance on fossil fuels for energy
and transport within the next decade.
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• The Australian Government’s continued focus 
on carbon capture and storage
(CCS) as a viable option to achieve net-
zero emissions is ineffective. The time and 
money spent on CCS projects should instead 
be applied to supporting the growing 
renewable energy sector. The majority of CCS 
projects fail (Abdulla et al. 2020), and the only 
commercial-scale CCS facility in Australia 
(Gorgon LNG) conceded in 2021 that the 
project failed to meet its targets. Moreover, 
there are significant and complex marine 
environmental considerations for offshore 
CCS (Carroll et al. 2014).

• The increasing threat posed by anthropogenic 
climate change reinforces the need and 
importance of effective
and equitable management of marine 
systems and threatened species, including 
improved vulnerability assessments, fisheries 
management, marine protected areas
(see AMSA Position Statement on Marine

https://climate.fisheries.org/world-climate-statement/
https://www.amsa.asn.au/position-statements
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Protected Areas) and integrated coastal 
zone planning, all of which take cognisance 
of anticipated future climate change. Such 
management actions will not necessarily 
eliminate impacts of climate change (e.g. 
Bruno et al. 2018), but reduce pressure on 
marine species to maximise their potential 
for adaption to changing conditions. At least 
30% of the ocean should be protected (30 
by 30) (IPCC 2022), and Indigenous Peoples 
and local communities must be engaged as 
partners in the design and management of 
protected areas 

• Priority must be given to addressing the
specific disturbances and pressures that
threaten these marine ecosystems, before
trying to rebuild depleted populations or
restore degraded habitats (e.g. Duarte et al.
2020).

• Nonetheless, other solutions must be
explored so that the immediate negative
impacts of climate change are mitigated,
including ecosystem restoration (e.g.
shellfish reefs, Pereira et al. 2020) and
resilience research (e.g. heat-tolerant
coral, Buerger et al. 2020) and macrophytes,
Alsuwaiyan et al. 2021).

• Policies for climate change action in Australia
should incorporate the major potential of

blue carbon schemes to mitigate emissions 
through the preservation and restoration 
of vegetated coastal ecosystems. Australia 
holds some of the world’s largest extent of 
blue carbon habitats (11–15 Mha, 9–32% 
worldwide), representing 5–11% of global 
blue carbon soil stocks and 2–7% of annual 
soil C sequestration (Serrano et al. 2019 but 
see Gallagher et al. 2022). The establishment 
of targets for blue carbon will also require 
greater investment in the National Ocean 
Ecosystem Account and its quantification 
of the services of macrophyte ecosystems. 
While Australia is to be applauded for leading 
and supporting blue carbon schemes in 
countries outside Australia (e.g. International 
Partnership for Blue Carbon), greater 
national research, action and investment 
on blue carbon schemes is urgently needed 
in Australia. Importantly, many blue carbon 
ecosystems are themselves at risk from 
climate change above 1.5oC, and collapse 
of these systems could in turn release 
carbon into the atmosphere that would 
accelerate warming.

• Management must ultimately address the
complex root causes of climate change
and environmental degradation (e.g.
human population growth, undifferentiated
economic growth, technology efficiency).

https://www.amsa.asn.au/position-statements
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