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1. SCOPE OF WORK 

AES Applied Ecology Solutions Pty Ltd was commissioned by WWF Australia 

to compile a brief summary of key species and biodiversity values likely to be 

affected by the oil leak from Montara Field off the Kimberley.  

Assessment of biodiversity values likely to be affected, depends on understanding 

of the ecological baseline, a measurement of value and definition of impact 

significance (EIANZ, 2009; Treweek, 1999). These are the questions considered 

in this review: 

1. Which ecological assets occur above a given value threshold, making them material 

considerations? 

2. What is the potential nature of the environmental effect? 

3. Which of the assets identified in (1) are sensitive to such environmental effects? 

4. How likely is it that an impact could occur and how is “impact” defined? 

5. How likely is it that the impact would be significant and how is “significant” defined? 

The following sections consider these questions, resulting in a vulnerability 

matrix for biodiversity.   

2. INTRODUCTION 

2.1 PURPOSE 

The purpose of this document is to inform a more precise understanding of 

the likely environmental consequences of the leak on biodiversity values. 

Every effort has been made to discuss the potentials risks and this includes 
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some of the unavoidable factors inherent in incident response. We understand 

that incident response is necessary and that risk-based decisions are made 

using available evidence, with the sole intention to minimise impacts. 

However, these operations are not ‘clean-up’. They do not remove oil from the 

environment and difficult decisions are made that need to trade-off one 

habitat against another, in order to try to achieve the best result. 

If the outcome is a significant impact on any particular habitat, this is not 

necessarily a reflection of any decision made by the incident response team. 

Incident response can only be expected to alleviate a proportion of the overall 

effect of the leak. Decisions are also affected by lack of existing ecological 

knowledge. Again, although this may limit the ability to make confident 

decisions about incident response, such decisions may still have to be made 

based on best available knowledge.  

Unfortunately, access to details about the on-ground and in-water situation is 

limited. We have aimed to base judgement on the most plausible scenario in 

terms of oil behaviour and a reasonable worse-case scenario in terms of 

biodiversity impacts. We have also assumed that adequate expert advice has 

been sought by the incident response team. Clarification has been sought on 

these points and, if additional information is made available, this report can be 

updated accordingly.  

 

2.2 COMMUNITIES, SPECIES AND ECOSYSTEM PROCESSES AND THEIR VALUE 

The biological component of this review draws on information from the WWF 

Kimberley Workshop in February 2008 (Mustoe et al., 2008; WWF, 2008).This 

consultation workshop resulted in identification of ecosystem processes, 

species, communities and locations of value to the environment of the 

Kimberley. In terms of assessing the potential impacts, we have followed 

standard best practice methods (EIANZ, 2009; IAIA, 2005; Treweek, 1999). 

The first step was to extract workshop information relevant to the location and 

nature of the current oil leak.  

The best available measure of ‘value’ in terms of key species and biodiversity 

are those recognised in the Commonwealth Environment Protection and 

Biodiversity Conservation Act 1999 (Cth) (“EPBC Act”), which protects Matters 

of National Environmental Significance. In protecting the Commonwealth 

Marine Area, the EPBC Act also provides an important reference for the value 

of the marine ecosystem (DEWHA, 2005) (Appendix 1). It places value on the 

functioning and integrity of habitat within the Commonwealth marine area as 

well as biodiversity, ecological integrity; social amenity or human health e.g. 

ecosystem services (Millennium Ecosystem Assessment, 2005). Likewise, it 

regards a “substantial” impact on any “marine species” to be significant. 

Species are a component of habitat and therefore serve a function in 

maintaining biodiversity integrity and importance (Noss, 1990).  
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As well as identifying the value of habitat function, ecosystem processes and 

services, the EPBC Act also identifies species that are protected under 

agreements in international law that Australia has signed. Threatened species 

and communities are recognised as already having poor conservation status. 

In the case of migratory species, they cross international boundaries, so 

Australia has agreed to protect them for mutual benefit with other nations.  

2.3 WHAT IS LIKELY TO BE IMPACTED? 

Rather than exhaustively list all communities and species in the area, this 

report considers which are “likely” to be affected and which could be 

“significant”. Again, the EPBC Act provides the most useful and relevant 

method of approach, although this is usually applied in a different scenario.  

Significant impact is an impact that is as important, notable, or of 

consequence having regard for is context and intensity.  

Likely is defined as a real or not remote chance or possibility (DEWHA, 2005). 

This low threshold is explained by the fact that protected matters are already 

recognised as having national importance. If such importance needed to be 

proved on balance of probability, that would almost certainly be impossible. It 

would not accord with the precautionary principle and would result in further 

biodiversity loss. 

Context is the sensitivity and vulnerability of biodiversity assets to change e.g. 

a combination of their inherent value (section 2.2) and factors relating to their 

ecology and role in ecosystem function. (Table 2).  

Intensity is measured using a standard scientific approach, comparing 

predicted outcomes to baseline conditions, including magnitude, spatial 

extent, frequency, duration and reversibility (EIANZ, 2009; Treweek, 1999). 

This is consistent with ecological impact assessment best practice and 

specifically identified in policy for the EPBC Act, which says: 

Whether or not an action is likely to have a significant impact depends upon the sensitivity, 

value, and quality of the environment which is impacted, and upon the intensity, duration, 

magnitude and geographic extent of the impacts (DEWHA, 2005). 

So it is fitting that in this review, we apply the same process and only present 

matters for which there is some evidence of a likely significant impact, in the 

context of the Commonwealth’s significance criteria (Appendix 1). 

3. BIODIVERSITY VALUES AND KEY SPECIES LIKELY TO BE 

IMPACTED 

To understand what might be affected, its likelihood and significance, it is 

necessary to understand something about the nature of the effect (the stressor) 

and the behaviour and vulnerability of the receptor.  
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The following sections review available information. There are the following 

main conclusions: 

1. There is an immediate risk to the underwater environment of high 

levels of toxicity from diluted oil. This could arise from continual 

dispersant use on continually leaking oil.  

2. There is an immediate risk from a change in wind-direction, pushing 

the slick north or west, reaching habitats and communities where 

higher concentrations of marine fauna are likely to occur.  

3. There is a longer-term effect from heavier fractions of oil persisting in 

the marine environment, further affecting marine fauna, in particular if 

they reach the shore of nearby islands or mainland. 

 

3.1 NATURE OF THE EFFECT 

Access to information about the magnitude, spatial extent, frequency and 

duration of exposure from the oil leak is limited. The following summarises 

what is available from the AMSA website, occasional news reports and 

relevant environmental information.  

Table 1: Some statistics available about the magnitude, extent, duration and frequency 

of the leak.  

Magnitude � It has been reported that 300 – 400 barrels of oil per day are leaking from 

the well head1.  

� Seasonally high temperatures are creating conditions for evaporation.  

� About 50 tonnes of dispersant was deployed initially. Given that reports 

are that it will be “weeks” until the leak can be stopped, further 

dispersant may be continually applied to fresh oil from the well head. 

� Dispersant is mostly being applied within 3-5Nm of the well head in a 

northeast direction.  

Spatial Extent � A rectangular area approx. 28 km to the north and 112 km to the east of 

the rig increased to dimensions of 25 x 70Nm.  

� MODIS satellite data imagery sourced by PEW Charitable Trusts, 

indicate that the slick, which was approximately 6,500km2 on 30th August 

has increased in size to approximately 15,000km2 by 3 September. Partial 

imagery from 10 September suggests that it has moved north again in the 

last week.  

� On Saturday September 12th, news reports indicated that the company, 

PTTEP Australasia,  anticipated that it would take up to four weeks to 

have the oil under control and that the current size of the slick was about 

46 km wide and 130 km long (6,000km2) 

� About 25% of the area is affected consisting of streaks of oil and patches 

of sheen.  

                                                      

1 Questions to the Senate from Senator Siewert to Minister Wong concerning the figure of 300-400 barrels of oil per day 

(7th September 2009). No confirmation was able to be given about whether this figure was accurate or not. The figure of 

400 barrels was confirmed by PTTE P Australasia in a press release to Channel 7 news on 12 September 

(http://au.news.yahoo.com/a/-/australian-news/6025670/four-weeks-till-oil-leak-under-control/)  though it has also 

been reported that the ‘spilling oil appear[s] to be diminishing’ (http://www.news.com.au/story/0,27574,26064788-

29277,00.html 
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� Heavier concentrations surround the rig to a distance of about 3Nm. 

� Currents are relatively strong and generally move southwest during the 

southeast monsoon. This would not be expected to significantly affect 

surface pollution. Dissolved oil in the water column would quickly dilute 

with distance from the well head.  

Frequency � One-off uncontrolled leak.  

Duration � At least 6 weeks, possibly longer.  

� Natural weathering minimal due to ‘doldrums’ conditions at sea until at 

least early November. 

Reversibility � The leak is in a very remote location, making response and clean-up very 

difficult. 

 

3.1.1 Behaviour of Oil in Sea Water 

There are three key factors that determine the effect: 

1. Dissolution. 

2. Evaporation. 

3. Use of dispersants. 

All have positive and negative effects (see Appendix 2).  

ADIOS2 Initial Oil Spill Response Software v 2.0.1 (NOAA’s National Oceans 

Office) contains algorithms for predicting the behaviour of surface oil in 

natural conditions (without dispersant use). Default settings for North West 

Shelf light fraction (API 53.2) oils plus: 

� Wind speed = constant direction, average 5 mph 

� Current = 0 mph. 

� Water temperature = 29 °C (based on CSIO point and click sea surface temperature map2). 

� Salinity = 32 ppt (avg. oceanic) 

� Water sediment load = 5 mg/l (ocean) 

� Continuous release = 12.5 barrels per hour (300 barrels per day). 

� Duration of release = 5 days. 

The results indicate an expected levelling-off in the density of oil over 5 days 

but increasing viscosity over four days by an order of magnitude or so. As 

indicated in Appendix 2, this might be expected as a result of significant 

evaporation, leaving a residue of heavier fractions. The model predicts about 

75% of oil evaporated within five days with the possibility of emulsification, 

which would take a considerably longer time to break down. Overall, the 

model predicts about 25% of the oil to remain after five days.  

3.1.2 Effects of using dispersants 

“Oil spill dispersants do not actually reduce the total amount of oil entering the 

environment. Rather, they change the inherent chemical and physical properties of oil, 

                                                      

2 http://www.marine.csiro.au/~lband/web_point/ 
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thereby changing the oil’s transport, fate, and potential effects …The objective of 

dispersant use is to enhance the amount of oil that physically mixes into the water 

column, reducing the potential that a surface slick will contaminate shoreline habitats 

or come into contact with birds, marine mammals, or other organisms that exist on the 

water surface or shoreline. Conversely, by promoting dispersion of oil into the water 

column, dispersants increase the potential exposure of water-column and benthic biota 

to spilled oil. Dispersant application thus represents a conscious decision to increase 

the hydrocarbon load (resulting from a spill) on one component of the ecosystem (e.g., 

the water column) while reducing the load on another (e.g., coastal wetland).” 

(National Research Council, 2006). 

We are advised that the dispersant “SlickGone” is being used. Research on this 

dispersant suggests there will be some impacts on marine plankton, although 

it will dilute rapidly and the effect would only be expected to last in the order 

of hours (Abbasova et al., 2005). Despite the fact this study was done in less 

saline water, the location of the Montara Field oil leak is not considered a 

significant hotspot of surface primary production, so there is still unlikely to 

be a substantial habitat-level impact even if the results vary.  

International opinion on the use of dispersants is that the trade-off should 

between impacting the water column or the surface should be based on 

ecological evidence.  

According to the US National Research Council, 2006 

Given the potential impacts that dispersed oil may have on water-column and seafloor 

biota and habitats, thoughtful analysis is required prior to the spill event so that 

decision makers understand the potential impacts with and without dispersant 

application. Thus, decision making regarding the use of dispersants falls into two 

broad temporal categories:  

(1) before the event during spill contingency planning; and  

(2) shortly after the initial event, generally within the first 12 to 48 hours. 

In an ideal scenario therefore, the approach pre-supposes that there is enough 

ecological evidence collected during contingency planning, to make an 

informed judgement about the relative value of one environment against 

another.   

 

3.1.3 Likely Effects Relevant to Marine Wildlife 

Much knowledge regarding response relates to oil spills. In these situations, 

toxicity levels may be high for a time, then rapidly reduce, especially if 

dispersants are used.  

Because the Montara Field oil leak is continuous, toxicity effects from an 

ongoing outpouring of oil and associated use of dispersants may be 

cumulative / maintained within the area of the leak itself and for the duration 
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of the leak. This could make it a particularly intense effect in the environs of 

the leak.  

It is unlikely such effects would be significant at the furthest extent of the slick, 

however scale and degree cannot be determined accurately without more 

specific information. At this stage, it may be reasonable to assume toxicity 

effects are limited to within tens of miles of the well head and sedentary 

species may be most seriously affected. This may include fish, corals and 

sponges. Evidence about the sensitivity of corals, sponges and fish are limited 

(National Research Council, 2006). Toxicology studies in rivers indicate that 

use of dispersants on diesel oil can significantly increase the risk to trout.3 In 

general lighter fractions are considered more toxic than heavier fractions4. It is 

beyond the scope of this review to consider the toxicology of oil in more detail.  

It is assumed from here on that there is potential for toxic effects on all 

communities and species likely to be exposed to significant concentrations of 

oil. However, this will depend a great deal on the behaviour of the oil and the 

location of significant ecological communities. None of this information is 

currently available, so a reasonable worse-case scenario has been considered.   

Significant suspended sediment concentrations and strong salinity 

stratification are unlikely, so binding of oil to sediment and sinking of particles 

might be unexpected. It is not known whether there is any seabed 

contamination from the well head itself. For now, it has been assumed that the 

oil has floated directly so the main effects considered in this review therefore, 

are within the water column and near the surface.  

The geographic range of the surface slick seems to have the potential to reach 

Ashmore Reef and beyond, although at present the surface slick lies to the east 

of the leak. The Commonwealth EPBC Referral for the Montara field on a 

10,000 tonne one-off spill says “there is no chance of a spill coming into contact 

with sensitive protected intertidal reefs and islands located over 90 km to the 

west…”.5 This leak however, appears to have caused a slick that has travelled 

further based on current MODIS satellite imagery (Figure 1).   

 

                                                      

3 Cleaning Up Oil Spills Can Kill More Fish Than Spills Themselves. March 17th 2009. 

http://www.sciencedaily.com/releases/2009/03/090316101430.htm 

4 AMSA The Effects of Maritime Oil Spills on Wildlife including Non-Avian Marine Life. 

http://www.amsa.gov.au/Marine_Environment_Protection/National_Plan/General_Information/Oiled_Wildlife/Oil_Sp

ill_Effects_on_Wildlife_and_Non-Avian_Marine_Life.asp  

5 See http://www.environment.gov.au/cgi-bin/epbc/epbc_ap.pl?name=referral_detail&proposal_id=755 and 

http://www.environment.gov.au/cgi-bin/epbc/epbc_ap.pl?name=referral_detail&proposal_id=489  
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Figure 1: Location of slick (dark hatched area) and radius of potential effect based on 

current situation, given any change in wind direction (supplied by WWF Australia).  

Locations of ecological significant are shown for information but are very low spatial 

resolution. They reflect the degree of uncertainty associated with understanding of 

ecological constraints in the area. The red dots just to the southwest of the oil field are 

shoals / pinnacles. These are likely to be particularly important.   

 

In this review therefore, we have assumed the slick could reach Ashmore Reef 

and beyond. This includes an area of significant ecological productivity to the 

west, for surface wildlife, including cetaceans (whales and dolphins) and 

seabirds that breed on Browse Island and Ashmore Reef.  

Even after the leak is contained, emulsification and increased viscosity of 

surface residue could perpetuate the risk and may extend the geographic 

range of effect. Although this may only be a minor percentage of oil by 

volume and it may be diluted over a substantial area, the cumulative impact 

could still be significant if it affects a large number of individual birds and 

animals. This is particularly if these are part of the ecosystem of islands such 

as Ashmore Reef. By November, stronger winds associated with the northwest 



 

 

 

MONTARA FIELD OIL LEAK AND BIODIVERSITY VALUES 9 

monsoon are likely to further disperse and dilute this problem but could also 

move it in a different direction. 

Limited information about the incident makes it difficult to determine the 

level of effect with any particular accuracy. The surface slick is not necessarily 

the most significant immediate risk but there are many unknown variables 

that could affect the extent to which contaminants last in the environment and 

the potential for impacts on areas such as Ashmore Reef.  

3.2 BIODIVERSITY VALUES AND VULNERABILITY 

Table 2  identifies biodiversity assets for which there may be a real or not 

remote chance or possibility of a significant impact. This means species, 

communities and habitats that are: 

1. Within a distance equivalent to the full extent of the current slick (as a 

radius around the oil leak – see Figure 1); and 

2. are likely to be exposed to significant concentrations of oil, either 

underwater or at the surface (see section 3.1).  

The results are presented as sections related to ecological communities and 

species. Comments are made on the ecological processes that may be affected.  

 

Table 2: Marine communities, habitats and species, their values and the significance in 

relation to potential vulnerability to the Montara Field oil leak. 

Species / community 

/ habitat 

Location Conservation status 

and other values e.g. 

related ecological 

processes and 

services. 

Potential 

vulnerability to oil 

leak 

Relevant significance criteria from 

the EPBC Act (see Appendix 1) 

COMMUNITIES AND HABITATS 

Areas characterised 

by hard bottom, 

vertical relief and 

large epibenthos. 

Includes Halimeda 

beds. 

Largely along the 

old continental 

shelf edge in 

approximately 60 

– 150m of water. 

The Montara 

project referral 

identified 

subtidal 

pinnacles 10-15m 

from the surface 

‘near’ the permit 

area. These are 

likely to be of 

particular 

significance. 

These may be 

equivalent to the 

Important for 

demersal scale 

fishery.  

Anecdotal evidence 

of concentrations of 

sea snakes and turtles 

associated with areas 

of vertical relief, 

including Halimeda 

areas.  

Fish spawning in this 

and other areas can 

be expected to vary 

depending on 

species. With an 

exceptionally high 

species richness, 

Biota sensitive to 

toxicity in water 

column, especially if 

these are at high 

concentrations 

associated with 

dilution and use of 

dispersants. 

Coral spawn may be 

vulnerable and 

spawning events are 

expected to happen 

in spring six to ten 

nights after the full 

moon (October / 

November) (Gilmour 

et al., 2009). Any 

effect would be 

� Modify, destroy, fragment, 

isolate or disturb an important or 

substantial area of habitat;  

� Result in a substantial change in 

air quality or water quality. 

� Result in persistent and 

potentially harmful chemicals 

accumulating in the marine 

environment. 
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Species / community 

/ habitat 

Location Conservation status 

and other values e.g. 

related ecological 

processes and 

services. 

Potential 

vulnerability to oil 

leak 

Relevant significance criteria from 

the EPBC Act (see Appendix 1) 

“Pinnacles of the 

Bonaparte 

Basin”, reported 

as “Important 

ecological 

features of the 

Northwest Shelf 

Transition 

(Australian 

Government, ) 

particularly in reef 

systems, the 

constraints may be 

year-round.  

expected to be 

greatest in the 

vicinity of the 

Montara Field oil 

leak, where toxicity 

concentrations are 

highest.  

Offshore upwelling 

and pelagic nutrient 

concentration zones. 

Anywhere in the 

vicinity west of 

the well head. 

Wind-driven 

features formed 

by movement of 

surface water 

away from raised 

areas, drawing 

nutrients from 

continental 

slope. 

Likely to support 

concentrated biomass 

of many listed 

marine, listed 

migratory and 

potentially listed 

threatened species 

(turtles, seabirds and 

marine mammals). 

These areas are part 

of the system that 

supports nutrient 

input into the Sahul 

shelf.  

Aggregations of 

animals present a 

more serious risk 

from direct contact 

with contaminants 

due to higher 

biomass. Areas may 

support turtle 

hatchlings and 

seabirds from key 

breeding locations 

including Ashmore 

Reef and Cartier 

Island. Alternatively, 

avoidance of areas by 

pelagic fish (e.g. 

tuna) could occur, 

which would be 

expected to 

negatively affect 

collaborative feeding 

behaviour with 

species such as Sooty 

Terns (Au et al., 

1986). 

� Modify, destroy, fragment, 

isolate or disturb an important or 

substantial area of habitat;  

� Have a substantial adverse effect 

on a population of a marine 

species. 

 

Ashmore Reef and 

Cartier Island 

beaches - these are 

part of the Ashmore 

Reef Ramsar site and 

are accurately 

referred to as 

‘wetlands’, under the 

auspices of the 

Ramsar Convention.  

Between 90 – 

150km from the 

Montara Field oil 

leak. 

Nesting beaches for 

turtles and seabirds, 

including Masked 

Booby and Crested 

Terns. Potential for 

impacts on 

shorebirds. These are 

all important 

components of the 

Ashmore Reef 

Ramsar site. 

Important for 

Seabirds and 

shorebirds are 

vulnerable to direct 

contamination from 

oil which can reduce 

thermal properties of 

feathers. Direct 

ingestion may also be 

a risk, especially for 

smaller shorebirds 

that forage by 

‘lapping’ substrate. 

� areas of the wetland being 

destroyed or substantially 

modified;  

� the habitat or lifecycle of native 

species, including invertebrate 

fauna and fish species, 

dependant upon the wetland 

being seriously affected; or 

� a substantial and measurable 

change in the water quality of the 

wetland 
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Species / community 

/ habitat 

Location Conservation status 

and other values e.g. 

related ecological 

processes and 

services. 

Potential 

vulnerability to oil 

leak 

Relevant significance criteria from 

the EPBC Act (see Appendix 1) 

internationally 

significant numbers 

of migratory 

shorebirds of several 

species.  

Ashmore Reef 

seagrass beds 

150km from the 

Montara Field oil 

leak. 

Feeding and pre-

breeding area for 

nesting turtles 

(mostly Green) and 

small numbers of 

Dugong. Very 

important for 

primary production 

in the nearby reef 

systems.  

Limited vulnerability 

since most oil that 

reaches this point 

would be very low 

concentration and 

mostly at the surface.  

� Result in a substantial change in 

air quality or water quality. 

� Modify, destroy, fragment, 

isolate or disturb an important or 

substantial area of habitat;  

 

Ashmore Reef and 

Cartier Island 

fringing reefs. 

Between 90 – 

150km from the 

Montara Field oil 

leak. 

Considered high 

biodiversity value. 

Ashmore has 

significant proportion 

of endemic species of 

sponge, suggesting 

genetic isolation from 

other reefs. Cartier 

may be similar.  

Potential direct 

contact of oil with 

fringing reef at low 

tide (particularly 

given very large tidal 

range in Kimberley). 

� Modify, destroy, fragment, 

isolate or disturb an important or 

substantial area of habitat;  

� Have a substantial adverse effect 

on a population of a marine 

species. 

MARINE MAMMALS & WHALE SHARK COMMUNITIES (Including migration) 

Most of the marine 

mammal species 

richness is associated 

with the shelf slope 

and deeper waters. 

There are relatively 

few species that 

specialise in the 

immediate area of 

the Montara Field oil 

leak.  

Anywhere in the 

vicinity west of 

the well head or 

areas out to and 

beyond the 

continental 

slope. Areas of 

upwelling and 

rich benthic 

habitats are 

likely to be most 

significant. 

Whale sharks 

have been 

occasionally seen 

in the vicinity of 

Ashmore Reef in 

October. 

Migration 

‘corridors’ seem 

There are about 15 

species of cetacean 

(whale and dolphin) 

regularly recorded 

from the vicinity of 

Ashmore Reef. 

Commonly, about 

half a dozen species 

occur, these are: 

� Spinner Dolphin 

� Fraser’s Dolphin 

(mig) 

� Bottlenose 

Dolphin 

� Pan-tropical 

Spotted Dolphin 

(mig) 

� Melon-headed 

Whale 

During the Austral 

winter, Dwarf Minke 

Direct ingestion of 

surface contaminants 

or indirect ingestion 

of contaminated prey 

are both potential 

risks to marine 

mammals. A possible 

outcome of ingestion 

is immuno-

suppression. If this 

affected a local 

population of any 

one of the species, 

this could be 

significant. However, 

this would be almost 

impossible to 

determine.   

� Have a substantial adverse effect 

on a population of a marine 

species. 

[As well as potential impacts on the 

Commonwealth Marine 

Environment, cetaceans are also 

protected under strict liability 

clauses in the EPBC Act. It is an 

offence to recklessly kill or injure 

cetaceans].  
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Species / community 

/ habitat 

Location Conservation status 

and other values e.g. 

related ecological 

processes and 

services. 

Potential 

vulnerability to oil 

leak 

Relevant significance criteria from 

the EPBC Act (see Appendix 1) 

to be either closer 

to the coast or 

further out, 

towards the 

continental shelf 

slope. 

 

Whale (mig) and 

Humpback Whale 

(thr, mig) may also 

be found as far nrth 

as Ashmore Reef, 

though they are more 

common further 

south.  

Blue Whale (thr, mig) 

migrates through the 

area in spring, 

though usually in 

deeper water to the 

west of Ashmore 

Reef and Sperm 

Whale (mig) may be 

seen year-round but 

is not very common.  

 

SEABIRD COMMUNITIES 

Seabirds likely to be 

most vulnerable to 

surface pollution are 

those that spend 

time at the surface or 

diving into it (AES, 

2006; Carter et al., 

1993; Dann, 1994; 

Skov et al., 2002; 

Williams et al., 1995).  

 

Seabirds will 

occur throughout 

the area but are 

likely to be 

concentrated in 

upwellings and 

over areas of 

high benthic 

biodiversity. 

There is potential 

for high 

concentrations of 

seabirds within 

close proximity 

of the well head, 

depending on 

local patterns of 

surface 

productivity. 

The following 

seabirds that are 

listed marine / 

migratory are most 

likely to be 

encountered in the 

vicinity of the well 

head. No listed 

threatened species 

occur regularly. 

� Wedge-tailed 

Shearwater 

(mar,mig) 

� Streaked 

Shearwater 

(mar,mig) 

� Matsudaira’s Storm 

Petrel (mar) 

� Brown Booby 

(mar,mig) 

� Masked Booby 

(mar,mig) 

� Red-footed Booby 

(mar,mig) 

The three species of 

Booby are likely to be 

vulnerable, being 

colony-restricted, 

particularly during 

the breeding period. 

Breeding occurs 

mostly from July to 

November (Barrett et 

al., 2003). Boobies 

feed by diving, so are 

particularly 

vulnerable to surface 

pollutants.  

Seabirds are likely to 

be attracted to the 

slick, which will form 

a visible ‘edge’ in the 

water. Detection of 

prey by seabirds is 

done to a large 

degree by visually 

searching for surface 

anomalies.   

Frigatebirds are the 

only species unlikely 

� Have a substantial adverse effect 

on a population of a marine 

species. 

[As well as potential impacts on 

the Commonwealth Marine 

Environment, all listed marine 

species are protected under strict 

liability clauses in the EPBC Act. It 

is an offence to recklessly kill or 

injure a marine species]. 
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Species / community 

/ habitat 

Location Conservation status 

and other values e.g. 

related ecological 

processes and 

services. 

Potential 

vulnerability to oil 

leak 

Relevant significance criteria from 

the EPBC Act (see Appendix 1) 

� Lesser Frigatebird 

(mar,mig) 

� Sooty Tern (mar) 

to be vulnerable as 

they do not land on 

water, though they 

may be prone to 

indirect effects from 

taking contaminated 

prey off the surface. 

If the incident caused 

mortality or breeding 

suppression in a 

small percentage of a 

population of any 

one of these species, 

it could be 

significant.   

MARINE REPTILE COMMUNITIES 

There are more than 

a dozen species of 

sea snake  and 

potentially five 

species of marine 

turtle that occur 

within the region. 

Ashmore reef (see 

above) is a 

particularly 

important location 

but many species 

will forage at sea. 

There is already 

evidence of oiled sea 

snakes and turtles 

being recovered 

from the area (WWF 

pers comm.).  

There are at least 

13 species of sea 

snake in the 

vicinity of 

Ashmore Reef.  

In the vicinity of 

the Montara 

Field oil leak, 

some of the more 

pelagic sea 

snakes such as 

Stoke’s Sea Snake  

may be 

abundant. 

Marine turtles, 

particularly 

Green Turtle and 

Flatback are 

likely to occur.   

There are four 

species of sea 

turtle that 

regularly occur 

at sea, mostly 

over the 

continental shelf. 

Leatherback 

Turtle has been 

recorded 

occasionally in 

All sea snakes are 

listed marine species. 

The following turtles 

are likely to occur: 

� Green Turtle (thr, 

mar, mig) 

� Loggerhead Turtle 

(thr, mar, mig) 

� Leatherback Turtle 

(thr, mar, mig) 

� Olive-Ridley Turtle 

(thr, mar, mig) 

� Flatback Turtle (thr, 

mar, mig) 

Flatback turtles nest 

in the summer 

months but are 

unlikely to be 

affected unless the 

leak reaches coastal 

waters of the 

Kimberley (in this 

review, we have 

assumed not). Green 

Turtles are the most 

prevalent. The 

nesting season for all 

Direct ingestion of 

surface contaminants 

or indirect ingestion 

of contaminated prey 

are both potential 

risks to marine 

reptiles, which are 

air-breathing and 

regularly return to 

the surface to breath. 

A possible outcome 

of ingestion is 

immuno-

suppression. If this 

affected a local 

population of any 

one of the species, 

this could be 

significant. However, 

this would be almost 

impossible to 

determine at sea.  

Effects could also 

occur if oil reached 

breeding beaches. 

This would be most 

likely to affect Green 

Turtle as none of the 

other species 

commonly breed 

� Have a substantial adverse effect 

on a population of a marine 

species. 

[As well as potential impacts on 

the Commonwealth Marine 

Environment, all listed marine 

species are protected under strict 

liability clauses in the EPBC Act. It 

is an offence to recklessly kill or 

injure a marine species]. 
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Species / community 

/ habitat 

Location Conservation status 

and other values e.g. 

related ecological 

processes and 

services. 

Potential 

vulnerability to oil 

leak 

Relevant significance criteria from 

the EPBC Act (see Appendix 1) 

the vicinity of 

Scott Reef.  

species overlaps with 

spring (~ September 

to November).  

around Ashmore 

Reef and Browse 

Island. 

Key: thr = listed threatened; mig = listed migratory; mar = listed marine. All listings refer to the Commonwealth EPBC 

Act.  

 

3.3 DENSITY OF MARINE FAUNA 

Due in part to the sheer size of the current slick, there is potential for a 

significant exposure risk to marine fauna. 

The following is a calculation of numbers based on transects between Broome 

and Ashmore Reef in October 2008. Data on sea snakes and marine turtles 

were gathered hourly for a total period of about 32 hours. Sea snakes were 

seen in 16 one-hour periods and turtles in nine one-hour periods. This resulted 

in: 

Sea snakes: 1.6 – 4.0 per hour. 

Turtles: 0.9 – 2.2 per hour. 

A ‘rule of thumb’ strip width of 500m and 50% detection probability at the 

surface has been used. Based on experience in marine surveys and 

observations of sea snakes and turtles (which were never observed more than 

about 200m from the vessel), this is likely to be very conservative.  

An unknown factor is probability of detection on the trackline g(0). Flatback 

and Loggerhead Turtles have been shown to generally spend <10% of their 

time at the surface (Sperling, 2007) with dive times in the order of 25-50 

minutes, whilst sea snakes appear to surface even less frequently. This factor 

will make the species even less detectable than predicted by the calculations at 

the surface. Let’s assume that turtles and sea snakes surface for 3 minutes out 

of 20 (Sperling, 2007 reports Flatbacks up to 50 minutes and Loggerheads 

usually half of this for some types of dives).  

This would make an animal available for detection on the trackline:  

g(0) = 0.15 + (0.85((0.85+2t)/17) where t is the length of time the animal is 

visible at the surface. The vessel is travelling at 8 knots (~250m per min), 

therefore t =2. Therefore, g(0) is 0.39.  

This results in the following density estimate per km2 (upper and lower 95% 

confidence estimates) of: 
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Sea snakes: 2.0 – 5.0 per km2. 

Turtles: 1.1 – 2.8 per km2. 

The survey vessel was travelling at about 8 knots, therefore sampling a total 

area of 118 km2 over 32 hours.  

The area of effect encompassed by the hatched polygon in Figure 1 (MODIS 

satellite data) is about 15,000 km2.  This would be expected to include habitat 

for at least 30,000 sea snakes (upper 95% 76,000) and 16,000 turtles (upper 

estimate 42,000). The latest estimate from PTTEP Australasia is 6,000 km2 , 

which is roughly consistent with estimates from the Australian Marine Safety 

Authority (AMSA) (Table 1).  

This calculation is not intended to provide a precise estimate of number of 

animals likely to be affected. It does provide an estimate of the likely risk in 

orders of magnitude. If the true area affected is anywhere between the figures 

of 6,000 km2 and 15,000 km2, the total number of animals likely to be in the 

region at any given time could be in the order of tens of thousands and in the 

order of between hundreds and thousands of individuals of marine reptiles, 

seabirds and possibly some marine mammals such as Spinner Dolphin (see 

Table 2 for a summary of species likely to occur).  

It is likely that the lower confidence limit estimates are more realistic, as much 

of the data we collected is from the shelf region south, where there seems to be 

a higher density of animals. Further, some of the slick by now is over the 

continental shelf slope where fewer marine turtles are expected to forage. 

However, conversely, over the long duration of the leak marine fauna will also 

pass through this area, so the number of individuals affected will almost 

certainly be higher than predicted by a single snapshot.  

Finally, the distribution of fauna in the ocean is patchy. Within the zone of 

effect, there will be some areas of significantly higher than average density of 

animals and other areas of significantly lower density. There is likely to be a 

correlation in density of marine reptiles and other fauna, including marine 

mammals and seabirds.  

The calculation serves to illustrate that even a proportion of animals affected 

by oil over the entire footprint of the slick could be a significant proportion of 

the Western Australian breeding population of some species. Eyeballing data 

for birds such as Brown Booby shows we sometimes recorded flocks of over 

300 birds and the species is seen in the vast majority of one-hour intervals. The 

total constraint in terms of all seabird species would also amount to a 

significant concern.  

4. CONCLUSIONS 

Valuable biodiversity assets identified in Commonwealth legislation include 

the Commonwealth Marine Environment and its constituent parts. This means 
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any habitat or species that is part of ecological processes and functions for 

biodiversity, ecological processes and human ecosystem services is important 

or notable.  

There is concern that substantial undersea areas are likely to be affected, 

including rich seafloor habitat and “structure communities” (Mustoe & 

Edmunds, 2008). These are likely to have significant biodiversity value and 

could be comparable to the value of sites such as Ashmore Reef, in terms of 

the functioning of the Commonwealth Marine Area. Therefore, they are likely 

to be important and notable habitats and toxic effects of the oil leak could be 

considered ‘intense’. There is therefore potential for a significant impact on this 

component of the Commonwealth Marine Area.  

Values also extends to particular marine species, including seabirds, sea 

snakes, sea turtles, whales and dolphins, some of which are listed threatened 

or migratory. In the latter case, the ‘character’ of Ashmore Reef, as a Ramsar 

site, could be affected even if some of these species are oiled at sea – since 

ecological processes on the Ramsar site, such as vegetation regeneration, 

depend on these species.  

The extent of any impact and therefore the final list of habitats, communities 

and species likely to be affected will depend on the magnitude, scale and 

duration of the leak. At this time, the visible extent of the surface slick seems 

to have exceeded conservative modelling and its direction is being determined 

by wind. Even in its current location, it has the potential to expose a very 

significant proportion of marine fauna populations to toxicity. The level 

impact however, is impossible to determine at this stage.   

If the wind situation changes abruptly and the slick moves towards Ashmore 

Reef, Cartier Island or the continental shelf slope, there are other areas that 

pose significant but different biodiversity problems. This includes areas of 

particularly high biodiversity value, with substantial aggregations of seabirds 

and marine mammals. 

As the leak duration increases, it is possible that heavier compounds will distil 

out from evaporation and emulsification could occur. If this happens, it may 

lead to a prolonged effect, increased geographic range and potentially more 

direct impacts on wildlife at the surface.  

5. REFERENCES 

 

Abbasova, A., Bagirova, K., Campbell, G., Clark, J., Gallagher, R., Garajateva, 

N., George-Ares, A., Huseynova, L., Neilson, D., Roddie, B. & Tait, R. 

(2005). Evaluation of dispersants for  use in the Azerbaijan region of the 

Caspian Sea. In International Oil Spill Conference. IOSC. 



 

 

 

MONTARA FIELD OIL LEAK AND BIODIVERSITY VALUES 17 

AES. (2006). Seabird Vulnerability to Surface Pollution: Port Phillip Bay. 

Produced for Primary Industries Research Victoria (PIRVic) Marine and 

Freshwater Systems Oil Spill Response Atlas. In. Applied Ecology 

Solutions Pty. Ltd., Melbourne. 

Au, D.W.K. & Pitman, R.L. (1986) Seabird interactions with tuna and dolphins 

in the eastern tropical pacific. Condor, 88(304-317). 

Australian Government. The North Marine Bio-regional Plan. Bio-regional 

Profile. Chapter 2 The Marine Environment of the North Marine Region. 

In. 

Barrett, G., Silcocks, A., Barry, S., Cunningham, R. & Poulter, R. (2003) The New 

Atlas of Australian Birds Royal Ornithologists Union. 

Carter, I.C., Williams, J.M., Webb, A. & Tasker, M.L. (1993). Seabird 

concentrations in the North Sea: An atlas of vulnerability to surface 

pollutants. In. JNCC, Peterborough. 

Dann, P. (1994) The vulnerability of Australian seabirds to oil spills. RAOU 

Seabird Congress, Hobart, 1993. Australasian Seabird Group, 27, 16. 

DEWHA. (2005). EPBC Act - Principal Significant Impact Guidelines 1.1. 

Matters of National Environmental Significance. In, Canberra. 

EIANZ. (2009). Ecological Impact Assessment: Towards the Development of 

EcIA Guidelines for Australia and New Zealand. Consultation Draft 

June 2009. In. 

Gilmour, J.P., Smith, L.D. & Brinkman, R.M. (2009) Biannual spawning, rapid 

larval development and evidence of self-seeding for scleractinian corals 

at an isolated system of reefs Marine Biology, 156, 1297-309. 

IAIA. (2005). Biodiversity in Impact Assessment. In. 

Millennium Ecosystem Assessment. (2005) Ecosystems and Human Well-

being: Synthesis. Island Press, Washington, DC. . 

Mustoe, S. & Edmunds, M.E. (2008). Coastal and marine natural values of the 

Kimberley. Produced for WWF Australia. In. AES Applied Ecology 

Solutions Pty Ltd, Melbourne. 

National Research Council. (2006) Oil Spill Dispersants: Efficacy and Effects 

National Academy Press, Washington DC. 

Noss, R.F. (1990) Indicators for Monitoring Biodiversity: A Hierarchical 

Approach. Conservation Biology, 4(4), 355-64. 

Skov, H., Upton, A.J., Reid, J.B., Webb, A., Samuel, J.T. & Durinck, J. (2002). 

Dispersion and vulnerability of marine birds and cetaceans in Faroese 

waters. In. Joint Nature Conservation Committee, Peterborough. 

Sperling, J.B. (2007) The behaviour and physiology of the gravid Flatback turtle 

(Natator depressus) University of Queensland. 

Treweek, J. (1999) Ecological Impact Assessment Blackwell Science, Oxford. 

Williams, J.M., Tasker, M.L., Carter, I.C. & Webb, A. (1995) A method of 

assessing seabird vulnerability to surface pollutants. Ibis, 137(S147-S152). 

WWF, ed. (2008) Kimberley Coast Natural Values Workshop World Wide Fund for 

Nature, Broome. 

 



 

 

 

MONTARA FIELD OIL LEAK AND BIODIVERSITY VALUES 18 

6. APPENDICES 

Appendix 1: Matters of National Environmental Significance. 

Matter of National 

Environmental Significance 

Definition. 

 

Significance threshold.  

An action is likely to have a significant impact on the environment in a 

Commonwealth marine area if there is a real chance or possibility that the 

action will: 

The Commonwealth Marine 

Environment  

Defined in s24 of the EPBC Act as any 

waters, seabed, airspace of the sea inside 

the seaward boundary of the Exclusive 

Economic Zone and continental shelf. 

http://www.environment.gov.au/coasts/i

nformation/marinearea.html   

� modify, destroy, fragment, isolate or disturb an important or 

substantial area of habitat such that an adverse impact on 

marine ecosystem functioning or integrity in a Commonwealth 

marine area results;  

� have a substantial adverse effect on a population of a marine 

species 6or cetacean including its life cycle (e.g. breeding, 

feeding, migration behaviour, life expectancy) and spatial 

distribution;  

� result in a substantial change in air quality or water quality 

which may adversely impact on biodiversity, ecological 

integrity; social amenity or human health; and 

� result in persistent and potentially harmful chemicals 

accumulating in the marine environment such that biodiversity, 

ecological integrity, social amenity or human health may be 

adversely affected. 

Ramsar sites Ashmore Reef is a Ramsar Site. It is the 

ecological character of such a site that is 

protected, which may include any 

component of its ecosystem.  

� areas of the wetland being destroyed or substantially modified;  

� the habitat or lifecycle of native species, including invertebrate 

fauna and fish species, dependant upon the wetland being 

seriously affected; or 

� a substantial and measurable change in the water quality of the 

wetland – for example, a substantial change in the level of 

salinity, pollutants, or nutrients in the wetland, or water 

temperature which may adversely impact on biodiversity, 

ecological integrity, social amenity or human health. 

Listed threatened species and 

ecological communities 

Species and communities for which 

Australia has pledged protection under 

international conventions, including the 

Convention on Biological Diversity.  

Their conservation status varies as 

critically endangered; endangered; or 

vulnerable.  

� lead to a long-term decrease in the size of a population7;  

� reduce the area of occupancy of the species; 

� fragment an existing population into two or more populations;  

� adversely affect habitat critical8 to the survival of a species;  

� disrupt the breeding cycle of a population;  

� modify, destroy, remove, isolate or decrease the availability or 

quality of habitat to the extent that the species is likely to 

decline;  

� introduce disease that may cause the species to decline; or  

� interfere with the recovery of the species.;  

                                                      

6 The EPBC Act also list “marine species” and “cetaceans”. These are material to any consideration of impacts on the Commonwealth Marine 

Environment but there are also strict liability offences associated with recklessly killing or injuring marine species. 

7 Population = a geographically distinct regional population, or collection of local populations; or a population, or collection of local populations, 

that occurs within a particular bioregion. Note, for species listed as ‘vulnerable’ the population has to be deemed ‘important’. In relation to 

migratory species, means the entire population or any geographically separate part of the population of any species or lower taxon of wild animals, 

a significant proportion of whose members cyclically and predictably cross one or more national jurisdictional boundaries including Australia. 

8 Habitat critical to the survival of a species or ecological community = areas that are necessary: for activities such as foraging, breeding, roosting, or 

dispersal; for the long-term maintenance of the species or ecological community (including the maintenance of species essential to the survival of the 

species or ecological community); or to maintain genetic diversity and long term evolutionary development. Such habitat may be, but is not limited 
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Matter of National 

Environmental Significance 

Definition. 

 

Significance threshold.  

An action is likely to have a significant impact on the environment in a 

Commonwealth marine area if there is a real chance or possibility that the 

action will: 

Listed migratory species Species listed on one or more 

international agreements that Australia 

has with other countries.  

� substantially modify (including by altering nutrient cycles or 

altering hydrological cycles), destroy or isolate an area of 

important habitat for a migratory species;  

� seriously disrupt the lifecycle (breeding, feeding, migration or 

resting behaviour) of an ecologically significant proportion9 of 

the population of a migratory species. 

 

                                                                                                                                                                                                

to: habitat identified in a recovery plan for the species or ecological community as habitat critical for that species or ecological community; and/or 

habitat listed on the Register of Critical Habitat maintained by the Minister under the EPBC Act. 

9 Ecologically significant proportion - Listed migratory species cover a broad range of species with different life cycles and population sizes. 

Therefore, what is an ‘ecologically significant proportion’ of the population varies with the species (each circumstance will need to be evaluated). 

Some factors that should be considered include the species’ population status, genetic distinctiveness and species specific behavioural patterns (for 

example, site fidelity and dispersal rates). 
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Appendix 2: Some of the potential risk-pathways for oil spills showing the positive 

and negative effects of dissolution, evaporation and use of dispersants.  

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dissolution 

Dissolved oil is less 

available at the surface. 

Reduced effect on surface 

wildlife. 

Dissolved oil becomes more 

concentrated in water 

column 

High current speeds, ocean 

wind conditions and  water-

column mixing means toxicity is 

short-lived. 

Continual input of oil at source 

maintains and potentially 

increases water-column toxicity. 

Evaporation 

Evaporation leaves 

increasingly stickier 

residues that take longer to 

dissolve. 

Evaporation of lighter fractions 

from surface. No significant 

heavier fractions. Effect 

reduced. 

Evaporation leaves increasingly 

stickier residues that take a long 

time to dissolve. 

Dispersants 

Dispersants reduce the 

amount of surface oil. 

(Dispersants are not toxic). 

Reduced effect on surface 

wildlife. 

Dispersants increase 

concentration of oil in water 

column as small droplets 

Limited use of dispersants 

permits dilution of resulting 

toxicity. 

Continual long-term use of 

dispersants on leak increases 

toxic effects in water column. 

Low level of sediment load in 

ocean, residues dilute in water 

column, 

High level of sediment load. 

Residues bind to sediment and 

fall to sea floor.  


