CLIMATE CALAMITY
ALONG AUSTRALIA’S

GULF COAST

Mangrove ecosystems along Australia’s Gulf of
Carpentaria suddenly died back in late 2015, yet the
event has attracted barely any national attention.
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magine a 1,000-kilometre-stretch of dead trees

along the eastern coast of Australia — let’s say

the popular stretch from Byron Bay to Sydney.

Mangroves and the estuaries they inhabit are
just grey sticks standing forlorn against a skyline of
emptied tidal creeks. What would be the reaction?
One of outrage, with calls for action and answers?
This is the exact plight of an equal length of shore-
line, up to 200 metres wide in places, in the Gulf of
Carpentaria, straddling the shorelines of Australia’s
Northern Territory and Queensland. Yet the silence
and inaction regarding this site are palpable.

The demise of mangrove shorelines in Australia
is an emerging coastal catastrophe that is literally
happening before our eyes. The resources lost and
threatened last year amount to $379 million, based on
Queensland Government estimates of fisheries (or
marine plant) values alone for the area affected by this
incident.! It’s time we spared a thought for the strug-
gling northern seafood industry and seriously
considered the other implications, for now and in the
future, of increasing mangrove dieback.

In the latter part of 2015, when mangroves died
back en masse along this 1,000-kilometre stretch of
the Gulf of Carpentaria coastline, more than 7,400
hectares of forested tidal wetlands died in a single
month.? This unusually severe mangrove dieback is
the largest recorded incident of its kind, and national
and international tidal wetland specialists agreed it
was the worst instance of likely climate-related
dieback ever reported.® It evokes significant and
profound questions, such as what were the causes,
what are the consequences, and what is being done
about it? And is it significant that the dieback incident
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more or less coincided with the coral bleaching taking
place on Australia’s north-east coast that summer?

One thing we learn from this incident is that
mangroves, like coral reefs, are vulnerable to changes
in climate and extreme weather events. Mangrove
forests occupy the upper intertidal shoreline zone, an
often harsh environment of daily inundation, notable
salinity and anoxic soils. Tolerance of these factors is
a critical determinant of overall mangrove distribu-
tions,* along with the broad influences of
temperature, rainfall, size of upstream drainage
catchments, and the availability of viable propagules.
In Australia, the most significant stands occur along
the eastern and northern wet tropic coastlines of
north Queensland, extending to the wet/dry tropics of
the Northern Territory and Western Australia.®

In early 2016, soon after hearing about the severe
dieback and viewing photographs received from
concerned locals, a small team of scientists at
James Cook University’s TropWATER Centre and
MangroveWatch initiated an urgent investigation. A
key motivation was to get critical on-site evidence
before it was lost forever. Evidence was also gathered
from public databases to identify prevailing climate
conditions, sea level data and satellite imagery. These
resources — along with feedback from local commu-
nity members and others on the ground, and limited
field surveys completed with the Northern Territory
Government and the Queensland-based Carpentaria
Land Council Aboriginal Corporation - allowed a
somewhat better understanding of the incident, its
extent, its timing and the likely causes.?

So far the investigative work on the mangrove
dieback has involved first-order mapping and
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“In the latter part
of 2015 ... more than
7,400 hectares

of forested tidal
wetlands diedin a
single month.”



Above: The Coastal and Estuarine
Ecology Research Group (TropWATER)
surveys recent damage to mangrove
ecologies in the Gulf of Carpentaria.

compilation of influencing factors affecting mangrove
vegetation. This has revealed more or less continuous
levels of severe impact along the southern Gulf of
Carpentaria, from the Northern Territory to
Queensland. A key parallel task of TropWATER scien-
tists was to respond to community concerns about
finding ways to assist local observers to make more
effective contributions toward shoreline manage-
ment. This has started, and it involves training and
equipping Indigenous rangers and local community
volunteers to apply rigorous shoreline assessment
methods. Rangers and community members are keen
to do whatever they can to help the situation.

As mangroves of Australia’s Gulf region have
experienced relatively little anthropogenic impact,
they are considered the least altered mangrove
ecosystems in the world.* So the relative dominance of
climate influences in this region is of critical interest
to world observers of environmental responses to
climate change. The climate of the southern Gulf
coastline is wet/dry tropical, with regional annual
rainfalls between 600 and 900 millimetres. Rainfall is
notably seasonal, with a typically regular dynamic of
summer monsoons and intervening winter drought
conditions for six to nine months of the year. Tropical
cyclones occur irregularly but predominantly during
summer. However, over recent years there have been
no reported impacts and certainly none during the
latter part of 2015, when the severe dieback occurred.

To put it in a nutshell, current investigations
show the sudden and widespread onset of severe
dieback, affecting more than 6 percent of mangrove
vegetation along the Gulf coastline. This was associ-
ated with an event of extreme weather,” localized
around the southern Gulf region from the Roper River
estuary in the Northern Territory to Karumba to the
east in Queensland - a distance of more than 1,000
kilometres. The dieback coincided with an unusually
lengthy period of severe drought, unprecedented high
temperatures and a temporary drop in sea level.

Moisture stress is considered the most likely
cause of this severe mangrove dieback. Patterns of
impact seen in mapping and the aerial surveys are
consistent with this kind of response. Stresses from
water deficits were particularly acute up to the end of
the 2015 dry season. Furthermore, during the previous
four years, this coastline experienced below-average
rainfalls, when the monsoons were weak and active
only for six to eight weeks of each wet season.® These
influences combined with low cloud cover are likely to
have resulted in unusually high levels of radiation, air
temperatures and evaporation rates. And while the
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micro-tidal Gulf shorelines have generally experi-
enced high rates of sea level rise over the past
twenty-five years, circumstances were oddly reversed
temporarily with a drop of twenty centimetres during
the latter months of the 2015 dry season. These
circumstances and the very low topographic coastal
gradients, increased hydroperiod duration and periods
of hypersalinity appear to have all contributed to a
lethal combination of reduced inundation and
thermal, radiant and moisture stresses on fringing
mangrove stands. This is consistent with the influence
of other variables, including the general lack of anthro-
pogenic or other natural disturbances,’ the extensive
area affected and its synchronous occurrence across
the region.

The take-home message is that these marine
coastal habitats are indeed vulnerable to changes in
climate, as well as to more direct human pressures.
There needs to be funding for rapid-response assess-
ments, along with a dedicated, independent advisory
panel to coordinate the follow-up actions undertaken.
While we urgently need to know more about this
emerging issue, we also need to better appreciate the
value of our precious mangrove places and the bene-
fits they give us.
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FIELD TRIP

Above: As mangroves of Australia’s
Gulf region have experienced relatively
little anthropogenic impact, they are
considered the least altered mangrove
ecosystems in the world.
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FIELD TRIP

Above: Mangrove dieback is most severe
and widespread across the southern
Gulf of Carpentaria, from the Northern
Territory to Queensland.
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FIELD TRIP

Above: Aerial views of seaward
mangrove fringes showing foreshore
sections of minor damage (left
photo) and extreme damage

(right photo) as observed in June
2016 between Limmen Bight River
and McArthur River, Northern
Territory. These might also
effectively represent before and
after scenarios, but together show
how some shoreline sections have
been left exposed and vulnerable.
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FIELD TRIP

Above: The mangrove dieback coincided
with an unusually lengthy period of
severe drought, unprecedented high
temperatures and a temporary drop in
sea level.
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