
Arid Tropical Reefs could undergo Turbidity-induced 

Regime Shifts under Climate Change

Fig. 3: Pearson’s r correlation between met-ocean 

processes and turbidity in the Exmouth Gulf between 

2002-2020

Fig. 2: Mean turbidity in the Exmouth Gulf 

2002-2020 (derived from MODIS-aqua 

satellite sensor) with examples of coral reef 

habitats that exist  over the turbidity 

gradient.

Dust storms originating in the 

Pilbara Rangelands contribute 

sediments and nutrients to the 

Gulf during extreme weather 

events 1-3 times annually.

The Exmouth Gulf is a large embayment (~3000 km2) that links Ningaloo 

Reef to the North West Shelf.

One of the most species-rich coastal regions in Australia; home to many 

unique ecosystems. Subject to a highly variable turbidity regime that potentially 

threatens marine benthic habitats including coral reefs.

Understanding which met-ocean processes drive this turbidity is important 

for predicting how climate change could affect ecologically significant habitats.

❖ Remote sensing to derive long term

(~20 year) turbidity values over the

entire geographic region.

❖ Follow with analyses to detect

correlations between turbidity and

met-ocean variables.

❖ Survey benthic habitats to assess

differences in reef status over

turbidity gradients.

❖ There was a significant upward trend

in turbidity in several regions of the

Exmouth Gulf between 2002-2020

(Fig.1).

❖ There were clear differences in coral

reef habitat over the turbidity

gradient, with turfing algae and

macro-algal growth increasing, and

coral cover and diversity decreasing,

with turbidity (Fig.2).

❖ There was a significant coupling

between turbidity, global climate

cycles (ENSO & IOD) and the regional

processes they modify (Fig.3).

Fig. 1: Time series at three 

locations in the Exmouth 

Gulf that showed significant 

(p<0.01) upward trends in 

turbidity from 2002-2020. 

Note the impact of the 2011 

extreme La Nina event. 
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❖ Turbidity leads to increased algal

growth in Exmouth Gulf coral reef

habitats.

❖ Processes we have found to be driving

turbidity are predicted to become

more extreme under most climate

change scenarios.

❖ Therefore, the trend of increasing

turbidity to Exmouth Gulf regions is

likely to continue, potentially leading

to more algal dominated reefs.
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