


heatwaves, will increase in regularity and intensity due to climate change. This has significant
implications for the assessment of cumulative impacts in Exmouth Gulf on seagrass habitat and
dugong populations, given that natural disturbance alone can be a stressor for dugong
populations that results in movement to potentially less favourable/productive areas. This stress
can be exacerbated if there are other potential cumulative impacts in nearby areas (e.g. dredging
for industrial development) which could potentially degrade their food source. We already know
that current threats to dugong all over their range include loss of seagrass habitat due to human
activities of trawling and coastal development through dredging. This directly leads to increases
in sedimentation and turbidity, which can lead to decreased seagrass extent, density and
productivity (Marsh et al. 2002). Consequently, given the relatively regular occurrence of natural
disturbance events in Exmouth Gulf, additional pressures from human activities and the
cumulative impacts on seagrass and dugongs in this fragile ecosystem has the ability to lead to
an ecosystem collapse.
Just this year, in Feb 2020, Exmouth Gulf was listed as an Important Marine Mammal Area
(IMMA) for dugong, Australian humpback dolphins and humpback whales in particular
(https://www.marinemammalhabitat.org/portfolio-item/ningaloo-reef-montebello-islands/). The
establishment of an IMMA is a major activity undertaken by the International Union for
Conservation of Nature (IUCN) Marine Mammal Protected Areas Task Force. Exmouth Gulf was
supported as an IMMA due to providing habitat to dugongs and humpback dolphins that exhibit
species or population vulnerability, supporting small and resident populations of Vulnerable
Australian humpback dolphins and Near Threatened Indo-Pacific bottlenose dolphins and
providing a reproductive area (nursery) for humpback whales). There is substantial supporting
evidence for the establishment of this IMMA for the reasons outlined, which can be accessed on
the website provided above.

What activities do you engage with in and around Exmouth Gulf?

We engage in regular scientific research within the Gulf. Our continued research is furthering our
understanding of the dynamic seagrass ecosystem, the use of the seagrass by megafauna
(particularly dugongs and whales) and the response of megafauna to changes in the seagrass
seasonally and over time.

What environmental pressures do you observe in and around Exmouth Gulf?

There are increasing pressures on Exmouth Gulf from climate change. The Gulf regularly
experiences impacts from storms, cyclones and heating events. These events will continue to
because increasingly severe and regular and the ability of the ecosystems within the Gulf to
recover from these episodes needs to be monitored. These events have been shown to cause
widespread seagrass loss throughout the bay, causing collapse of fisheries (particularly the
prawn fishery) and the resulting in almost the entire dugong population moving out of the bay to
find forage elsewhere. Research on the effects of these disturbances has suggested that the
seagrass system recovers over the course of 2 to 3 years. However, the ability of the seagrass to
recover may be inhibited if disturbance events increase in regularity. At this time, when the
effects of climate change are just becoming apparent in the Gulf, it is critical that we understand
how these changes will affect the Gulf, so that we can better understand the potential
consequences of increasing pressure from increased human activity within this ecosystem.
There is also likely to be emerging issues related to vessel strike and humpback whales in
Exmouth Gulf. Internationally and in Australia, vessel strike is a major threat to humpback
whales. The Western Australian population of humpback whales is exponentially increasing and
fast approaching pre-commercial whaling numbers (Bejder et al. 2016), which also corresponds
to an increase in the density of whales in Exmouth Gulf. Given the increasing numbers of



recreational vessels and whale density and potential increases in large ships from commercial oil
and gas projects, vessel strike is likely to be an emerging issue. The North-West area is as an area
of significant shipping volume, which is only going to increase (Peel et al. 2019). Furthermore,
the impacts from underwater vessel noise on the important reproductive life stage of mothers
nursing their calves in Exmouth Gulf remains unquantified.

What environmental pressures in and around Exmouth Gulf affect you/your sector or
business?

As researchers interested in conservation of marine megafauna species, our role is to obtain and
provide information to inform managers on how best to protect these species. The importance
of the Gulf and the multiple ecosystems that the Gulf supports has become increasingly
apparent over the years we have been conducting research in this area. We now have evidence
suggesting that the Gulf has the potential to be heavily impacted by climate change. It is clear
that protection of the Gulf will be critical for the survival of many species within the Pilbara
Region.

Are there other activities that are proposed (or likely to be proposed) that you are
aware of, which will impact the Exmouth Gulf?

The proposed Subsea 7 Pipeline Fabrication Facility, Learmonth Pipeline Fabrication Facility,
Gascoyne Gateway Cruise and Multi-Use Marine Facility deep-water port proposals and
associated construction have the potential to affect the Exmouth Gulf from an ecosystem health
and environmental values perspective. They would involve dredging, create noise impacts, and
significantly increase large shipping traffic within the Gulf. The latter will create ongoing impacts,
by increasing noise levels within the Gulf and creating potential disturbance to marine wildlife
through the threat of vessel strikes. The deep-water port would likely require regular dredging,
further increasing the potential for ecosystem destruction (particularly of seagrass) and noise
disturbance.
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1. What are the values (environmental, social and cultural) you associate or identify 

with in and around Exmouth Gulf? 

As scientists and researchers, we have conducted numerous aerial surveys of Exmouth Gulf and have 

extensive knowledge of the megafauna species that occur there. As such we identify with the 

environmental values of the Gulf, and particularly its value as a seagrass ecosystem and critical 

habitat for many species, particularly dugongs, dolphins and humpback whales. 

The uniquely protected embayment supports tropical seagrasses and macroalgae, hard and soft 

corals as well as extensive fringing mangrove habitat. These habitats in turn support a biodiverse 

faunal community including resident as well as migratory species including dugongs, dolphins, 

whales, turtles, sharks, rays, seas snakes, and many commercial fisheries species. I have numerous 

aerial survey datasets that show the distribution of the megafauna visible from the air during various 

seasons. 

The Gulf supports the largest population of dugongs in the Pilbara and second largest in Western 

Australia, representing critical habitat for this species. The large areas of seagrass within the Gulf 

experience ‘natural’ disturbances resulting in widespread, above ground biomass loss. During these 

episodes dugongs move out of the Gulf and utilise less favourable seagrass ecosystems in the near 

vicinity to Exmouth Gulf (Ningaloo and around Barrow Island) and are thought to also move down to 

Shark Bay. However, once the seagrass recovers (over the course of 2 to 3 years), the dugongs move 

back into the Gulf, suggesting that the seagrass habitat in the Gulf is vitally important to this species. 

[Note: an international, peer-review article outlining these links is currently underway; Hodgson, A. 

et al. (in preparation) Regional movement of dugongs in response to seagrass disturbance and 

extreme climatic events. Global Change Biology]. 

This dynamic seagrass system and its role in providing critical habitat to dugongs, turtles and many 

other species, including the commercial prawn fishery, relies on the seagrass being able to recover 

following a natural disturbance (e.g. marine heatwave; Strydom et al. 2020, Kendrick et al. 2019). It 

is likely that these episodic events, which include storms, cyclones and marine heatwaves, will 

increase in regularity and intensity due to climate change. This has significant implications for the 

assessment of cumulative impacts in Exmouth Gulf on seagrass habitat and dugong populations, 

given that natural disturbance alone can be a stressor for dugong populations that results in 

movement to potentially less favourable/productive areas. This stress can be exacerbated if there 

are other potential cumulative impacts in nearby areas (e.g. dredging for industrial development) 

which could potentially degrade their food source. We already know that current threats to dugong 

all over their range include loss of seagrass habitat due to human activities of trawling and coastal 

development through dredging. This directly leads to increases in sedimentation and turbidity, which 

can lead to decreased seagrass extent, density and productivity (Marsh et al. 2002). Consequently, 

given the relatively regular occurrence of natural disturbance events in Exmouth Gulf, additional 

pressures from human activities and the cumulative impacts on seagrass and dugongs in this fragile 

ecosystem has the ability to lead to an ecosystem collapse. 



Just this year, in Feb 2020, Exmouth Gulf was listed as an Important Marine Mammal Area (IMMA) 

for dugong, Australian humpback dolphins and humpback whales in particular 

(https://www.marinemammalhabitat.org/portfolio-item/ningaloo-reef-montebello-islands/). The 

establishment of an IMMA is a major activity undertaken by the International Union for 

Conservation of Nature (IUCN) Marine Mammal Protected Areas Task Force. Exmouth Gulf was 

supported as an IMMA due to providing habitat to dugongs and humpback dolphins that exhibit 

species or population vulnerability, supporting small and resident populations of Vulnerable 

Australian humpback dolphins and Near Threatened Indo-Pacific bottlenose dolphins and providing a 

reproductive area (nursery) for humpback whales). There is substantial supporting evidence for the 

establishment of this IMMA for the reasons outlined, which can be accessed on the website 

provided above. 

What activities do you engage with in and around Exmouth Gulf? 

We engage in regular scientific research within the Gulf. Our continued research is furthering our 

understanding of the dynamic seagrass ecosystem, the use of the seagrass by megafauna 

(particularly dugongs and whales) and the response of megafauna to changes in the seagrass 

seasonally and over time. 

What environmental pressures do you observe in and around Exmouth Gulf? 

There are increasing pressures on Exmouth Gulf from climate change. The Gulf regularly experiences 

impacts from storms, cyclones and heating events. These events will continue to because 

increasingly severe and regular and the ability of the ecosystems within the Gulf to recover from 

these episodes needs to be monitored. These events have been shown to cause widespread 

seagrass loss throughout the bay, causing collapse of fisheries (particularly the prawn fishery) and 

the resulting in almost the entire dugong population moving out of the bay to find forage elsewhere. 

Research on the effects of these disturbances has suggested that the seagrass system recovers over 

the course of 2 to 3 years. However, the ability of the seagrass to recover may be inhibited if 

disturbance events increase in regularity. At this time, when the effects of climate change are just 

becoming apparent in the Gulf, it is critical that we understand how these changes will affect the 

Gulf, so that we can better understand the potential consequences of increasing pressure from 

increased human activity within this ecosystem. 

There is also likely to be emerging issues related to vessel strike and humpback whales in Exmouth 

Gulf. Internationally and in Australia, vessel strike is a major threat to humpback whales. The 

Western Australian population of humpback whales is exponentially increasing and fast approaching 

pre-commercial whaling numbers (Bejder et al. 2016), which also corresponds to an increase in the 

density of whales in Exmouth Gulf. Given the increasing numbers of recreational vessels and whale 

density and potential increases in large ships from commercial oil and gas projects, vessel strike is 

likely to be an emerging issue. The North-West area is as an area of significant shipping volume, 

which is only going to increase (Peel et al. 2019). Furthermore, the impacts from underwater vessel 

noise on the important reproductive life stage of mothers nursing their calves in Exmouth Gulf 

remains unquantified. 



What environmental pressures in and around Exmouth Gulf affect you/your sector or 

business? 

As researchers interested in conservation of marine megafauna species, our role is to obtain and 

provide information to inform managers on how best to protect these species. The importance of 

the Gulf and the multiple ecosystems that the Gulf supports has become increasingly apparent over 

the years we have been conducting research in this area. We now have evidence suggesting that the 

Gulf has the potential to be heavily impacted by climate change. It is clear that protection of the Gulf 

will be critical for the survival of many species within the Pilbara Region. 

Are there other activities that are proposed (or likely to be proposed) that you are 

aware of, which will impact the Exmouth Gulf? 

The proposed Subsea 7 Pipeline Fabrication Facility, Learmonth Pipeline Fabrication Facility, 

Gascoyne Gateway Cruise and Multi-Use Marine Facility deep-water port proposals and associated 

construction have the potential to affect the Exmouth Gulf from an ecosystem health and 

environmental values perspective. They would involve dredging, create noise impacts, and 

significantly increase large shipping traffic within the Gulf. The latter will create ongoing impacts, by 

increasing noise levels within the Gulf and creating potential disturbance to marine wildlife through 

the threat of vessel strikes. The deep-water port would likely require regular dredging, further 

increasing the potential for ecosystem destruction (particularly of seagrass) and noise disturbance. 
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