Marine Climate Change in Australia
Impacts and Adaptation Responses 2012 REPORT CARD

Australia’s oceans generate considerable economic wealth through fisheries, aquaculture,
tourism and mining. Marine ecosystems provide irreplaceable services including coastal defence,
oxygen production, nutrient recycling and climate regulation. Unless we adapt and mitigate,
climate change will threaten our economic prosperity and social well-being.

Key findings:

Climate change is already > Scientists, managers and > We are observing > Preparation for climate
happening: Widespread physical resource users are working and monitoring key change also involves
changes include rapid warming to design adaptation physical and biological changes in management
of the southeast and increasing strategies that reduce the variables in the ocean, or policy arrangements
flow of the East Australia Current. vulnerability of marine which is critical to that currently limit
Increasing biological impacts species, systems and evaluating effective adaptation responses.
include reduced calcification in industries to climate change adaptation strategies.

Southern Ocean plankton and
Great Barrier Reef corals from

both warming and acidification www.oceanclimatechange.org.au



Marine heat wave

In early 2011, sea
temperatures along most of
the west coast were 2—4°C
warmer than usual. Changes
in the local abundance and
distribution of seaweeds,
sessile invertebrates such

as abalone, demersal and
pelagic fish were reported,
with a shift towards a more
tropical fish community. Such
extreme climate events are
key drivers of change and
provide insight into future
long-term change. (Leeuwin,
ENSO, Temperature, Pelagic
fish, Seaweeds chapters)

Observing: Collecting information
on changes in the marine
environment is needed for
developing adaptation responses.
National programs for observing
the marine environment, such as
the Integrated Marine Observing
System, help to identify regions
and systems most at risk. Biological
monitoring is challenging, but
where we have time series, dramatic
changes are being detected.

The south

Australia has one of the richest and endemic temperate
algal floras in the world. In response to warming,
macroalgae have retreated 10-50 km per decade south
on both sides of the continent. Further, the east-west
orientation of Australia’s temperate coastline predisposes
flora and fauna there to potential species extinctions
from southward shifting isotherms. As macroalgae are
foundation species that support a myriad of unique marine
life, the decline in temperate macroalgae in response

to climate change is likely to resonate across entire
temperate marine ecosystems. (Macroalgae chapter).
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Adaptation is the process of responding

to changing ocean environments. Both
animals and humans can adapt — either
autonomously (on their own) orin a

Great Barrier Reef

Warming temperatures have been associated with reduced
foraging success and chick growth in seabirds, changes in sex
ratios of sea turtles, more frequent bleaching of corals because
of climate variability superimposed on a warming trend, some
increases in abundance of large herbivorous reef fish, and
decreases in abundance of coral-dependent fishes. Ocean
acidification has led to a potential reduction in coral calcification
and thinning of shells and increase porosity of winged snails.
(Coral reefs, Zooplankton, Marine reptiles and Seabirds chapters).

directed manner (with human assistance).

Scientists, managers and resource users

Py

are designing adaptation strategies that
reduce the vulnerability of marine species,
systems and industries to climate change.

Sea level rise, currently increasing
at 3 mm per year, will threaten
coastal systems. Most at risk

are low-lying estuaries and
tidal flats, and beaches where

there is insufficient sand for

replenishment. In

) human settlements or structures
such as seawalls prevent landward
retreat of coastal habitats,

‘coastal squeeze’ may lead to
el loss of habitats. (Mangroves
~ and tidal wetlands chapter).

locations where
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Marine mammals
and seabirds

Increasing water temperatures are
likely to have an impact on the
distribution of marine mammals and
seabirds; ranges of both tropical and
temperate species are likely to move
southwards. Adaptation options

at bird breeding colonies, such as
shading of burrows and reducing fire
risk, may offset declining breeding
performance as temperatures rise,
while reducing non-climate stressors
can also increase resilience of marine
mammals to climate change. (Marine
mammals and Seabird chapters).

South-east Australia is a global warming hotspot.
I The warm East Australia Current is extending
southward, leading to fast warming. Southward

range extensions have been documented for
seaweeds, phytoplankton, zooplankton, and

demersal and pelagic fishes. Declining recruitment
for rock lobster has been observed. Fisheries and
aquaculture businesses are already adapting to
these changes. (EAC, Temperature, Phytoplankton,
Zooplankton and Temperate fish chapters).
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