
Chapter 2
The Marine Environment of 
the North-west Marine Region



19

The Marine Environment

Chapter 2 The Marine Environment 
of the North-west Marine Region

The North-west Mar�ne Reg�on compr�ses Commonwealth 

waters from the Western Austral�an–Northern Terr�tory 

border to Kalbarr�, south of Shark Bay. The Reg�on 

covers an area of some 1.07 m�ll�on km2, and �ncludes 

the a�rspace above and the seabed below. The Reg�on 

�s bounded �nshore by the outer l�m�t of the Western 

Austral�an State waters boundary, wh�ch generally 

extends out to three naut�cal m�les from the terr�tor�al 

sea basel�ne. Wh�le the terr�tor�al sea basel�ne �s usually 

at the low water mark, the basel�ne extends across the 

open�ngs of bays and r�vers (e.g. Shark Bay) and extends 

around some coastal �slands. As such, the Reg�on �s 

adjacent to, but does not cover, the State waters of 

Western Austral�a. It �s bounded offshore by the edge of 

the Austral�an Exclus�ve Econom�c Zone (EEZ), wh�ch �s 

generally 200 naut�cal m�les from the low water mark. 

See F�gure 2.1 for a descr�pt�on of mar�t�me zones. The 

Reg�on �s bordered by two adjacent Mar�ne Reg�ons: to 

the east by the North Mar�ne Reg�on and to the south 

by the South-west Mar�ne Reg�on. 

Chapter 2 focuses pr�mar�ly on the b�ophys�cal features 

and ecolog�cal processes �n Commonwealth waters of the 

North-west Mar�ne Reg�on. However, �n some �nstances, 

b�ophys�cal features and ecolog�cal processes occurr�ng 

�n State waters are �dent�fied because:

• they are �mportant to spec�es l�sted as threatened 

or m�gratory under the Environmental Protection and 

Biodiversity Conservation Act 1999 (EPBC Act), wh�ch 

are protected as matters of nat�onal env�ronmental 

s�gn�ficance (see Chapter 3 and Append�x B 

for further �nformat�on on matters of nat�onal 

env�ronmental s�gn�ficance); or

• there �s connect�v�ty between b�ophys�cal 

and ecolog�cal processes that l�nk State and 

Commonwealth waters.

There are a number of un�que features of the North-west 

Mar�ne Reg�on that d�fferent�ate �t from other Mar�ne 

Reg�ons around Austral�a. The first �s the large area of 

cont�nental shelf and cont�nental slope across the 

Reg�on. Secondly, the Reg�on exper�ences h�ghly var�able 

t�dal reg�mes, and also has a very h�gh cyclone �nc�dence. 

The Reg�on �s �nfluenced by a complex system of ocean 

currents that change between seasons and between 

years, wh�ch generally result �n �ts surface waters be�ng 

warm and nutr�ent-poor, and of low sal�n�ty.

The Reg�on has h�gh spec�es r�chness but relat�vely low 

endem�c�ty. In other words, although the Reg�on �s home 

to a large number of d�fferent spec�es, the number of 

spec�es that are found only �n the Reg�on and nowhere 

else (�.e. endem�c spec�es) �s small compared w�th many 

other parts of Austral�a’s mar�ne jur�sd�ct�on, part�cularly 

Austral�a’s southern mar�ne areas. The major�ty of the 

Reg�on’s spec�es are trop�cal and are found �n other 

parts of the Ind�an Ocean and western Pac�fic Ocean. As 

such, the Reg�on shares many spec�es w�th the North 

Mar�ne Reg�on. The southern part of the Reg�on �s a 

trans�t�on zone between trop�cal and temperate spec�es 

and corresponds w�th the northern extent of the range 

of some temperate spec�es that are more typ�cal of the 

South-west Mar�ne Reg�on. 

Figure 2��1  Australia’s maritime zones 
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The geomorphology of the Region – The seafloor 

of the Reg�on cons�sts of four general feature types: 

cont�nental shelf; cont�nental slope; cont�nental r�se; 

and abyssal pla�n (or deep ocean floor). The major�ty 

of the Reg�on cons�sts of e�ther cont�nental slope (61 

per cent) or cont�nental shelf (28 per cent). The large 

areas of cont�nental slope �n the Reg�on are s�gn�ficant 

because they const�tute a cons�derable port�on (16 per 

cent) of th�s type of feature across all Austral�an Mar�ne 

Reg�ons. In contrast, only n�ne per cent of the Reg�on’s 

seafloor cons�sts of abyssal pla�n and only one per cent 

�s cont�nental r�se – far lower proport�ons than �n any 

other Mar�ne Reg�on (except the North). 

The seafloor across the Reg�on �s d�st�ngu�shed by a 

range of features such as canyons, plateaux, terraces, 

r�dges, reefs, banks and shoals (F�gure 2.2). Over half of 

the total area of banks and shoals across all of Austral�a’s 

mar�ne jur�sd�ct�on occurs �n the North-west Mar�ne 

Reg�on, as well as 39 per cent of terraces and 56 per cent 

of deeps, holes and valleys. 

The geomorphology and seafloor features of the Reg�on 

reflect �ts long and complex geolog�cal h�story. Th�s has 

�ncluded per�ods of cont�nental break-up, the movement 

of the Austral�an tecton�c plate relat�ve to adjacent 

plates, extens�ve fault�ng and volcan�c act�v�ty, per�ods 

of subs�dence (�.e. the dropp�ng of the Earth’s surface) 

and eros�on. 

An �mportant character�st�c of the Reg�on �s the 

s�gn�ficant narrow�ng of the cont�nental shelf around 

North West Cape from the broad cont�nental shelf �n 

the north of the Reg�on. For example, �n the Joseph 

Bonaparte Gulf, the cont�nental shelf �s around 400 km 

w�de, whereas at North West Cape �n the south of the 

Reg�on the shelf �s only 7 km w�de – the narrowest of 

anywhere on the Austral�an cont�nental marg�n. 

The area formed part of the northern marg�n of 

Gondwana dur�ng the Palaeozo�c-Early Mesozo�c 

(approx�mately 550–160 m�ll�on years ago). Dur�ng 

the late Palaeozo�c (approx�mately 300 m�ll�on years 

ago), crustal stretch�ng, r�ft�ng and breakup �n�t�ated 

development of an extens�ve bas�n (the Westral�an 

Superbas�n) that became the s�te for depos�t�on of 

Perm�an, Tr�ass�c and Jurass�c sed�ments pr�or to final 

cont�nental break-up (separat�on of greater Ind�a and 

Austral�a) �n the early Cretaceous (approx�mately 135 

m�ll�on years ago). Ocean spread�ng assoc�ated w�th the 

cont�nental break-up resulted �n the creat�on of the Argo 

and Cuv�er abyssal pla�ns �n the early Cretaceous. Early 

Cretaceous subs�dence of the r�fted marg�n resulted �n 

the format�on of the Exmouth and Scott plateaux and 

the Rowley Terrace. The narrow shelf south of North 

West Cape was formed approx�mately 130 m�ll�on years 

ago as a result of the separat�on of Ind�a and seafloor 

spread�ng (Baker et al. 2008).

The cont�nental shelf �n the northernmost part of 

the Reg�on (north of Cape Leveque) �s descr�bed as a 

r�mmed ramp, as the waters over the outer marg�ns of 

the shelf are shallower than the m�ddle port�ons. The 

ramp �s a un�que feature of the Austral�an marg�n �n 

th�s Reg�on. The r�m at �ts outer edge �s the s�te of a 

number of coral reefs �nclud�ng Ashmore, Cart�er, Scott 

and Ser�ngapatam. 

Yelloweye Redfish (Centroberyx australis) around s�lt covered h�gh rel�ef outcrops �n 293 m water depth off Kalbarr�. Photo: CSIRO.
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earl�est format�on of coral reefs began on what are now 

the Exmouth and Scott plateaux and Rowley Terrace �n 

the late Tr�ass�c (about 210 m�ll�on years ago). Reefs 

are an �mportant feature of the Reg�on, and over the 

last 10 000 years reef development has kept pace w�th 

fluctuat�ons �n sea level. R�ses �n sea level dur�ng the last 

10 000 years have also resulted �n a number of drowned 

terraces and steps along the outer shelf. The most 

prom�nent of these drowned terraces, wh�ch �s at 125 m 

water depth, �s referred to as the ‘anc�ent coastl�ne’ �n 

subsequent sect�ons of th�s chapter. 

The geolog�cal h�story of the Reg�on, as well as �ts 

geomorphology and oceanography, has �nfluenced the 

compos�t�on and d�str�but�on of sed�ments. Throughout 

most of the Reg�on’s recent geolog�cal evolut�on, 

sed�ments have been depos�ted at relat�vely slow and 

un�form rates. Th�cker accumulat�ons of sed�ment on the 

m�d-shelf reflect the Reg�on’s h�story of sea level r�ses 

over the last 10 000 years. 

Terrestr�al env�ronments are not a major source of 

sed�ment �n the Reg�on and therefore terr�genous 

sed�ments tend to be confined to the �nner shelf, 

part�cularly �n areas adjacent to r�vers. Most sed�ments 

that occur on the shelf have been der�ved from the in-

situ breakdown of mar�ne mater�al and are e�ther rel�c or 

recent carbonate depos�ts. Approx�mately 60 per cent of 

the sed�ments �n the Reg�on are carbonate der�ved.

Sed�ments �n the Reg�on generally become finer w�th 

�ncreas�ng water depth, rang�ng from sand and gravels 

on the shelf to mud on the slope and abyssal pla�n. 

Joseph Bonaparte Gulf �s an except�on to th�s pattern, 

as sed�ments w�th h�gh mud content extend across the 

�nner and m�d shelf of the Gulf, graduat�ng to sands and 

gravels �n the Bonaparte Depress�on. The h�gher mud 

content of �nner to m�d shelf sed�ments here �s reflect�ve 

of modern depos�t�on processes, whereas the carbonate 

sands and gravels of the Bonaparte Depress�on reflect a 

m�x of both modern and rel�ct sed�mentat�on processes. 

The d�str�but�on and resuspens�on of sed�ments on the 

�nner shelf �s strongly �nfluenced by the strength of 

t�des across the cont�nental shelf as well as ep�sod�c 

events such as cyclones. Further offshore, on the m�d to 

outer shelf and on the slope �tself, sed�ment movement 

�s pr�mar�ly �nfluenced by ocean currents and �nternal 

t�des, the latter caus�ng resuspens�on and net down-

slope depos�t�on of sed�ments on the North West Shelf. 

Oceanography and other ecological drivers – Ocean 

currents, temperature, sal�n�ty and other water column 

propert�es are major dr�vers of mar�ne ecosystems. 

Oceanography �nfluences the transport and d�str�but�on 

of sed�ment and nutr�ents, as well as turb�d�ty and 

l�ght penetrat�on. These factors affect the ab�l�ty of 

mar�ne plants, the ecosystem’s ‘pr�mary producers’, to 

photosynthes�se. Th�s pr�mary product�on �s the v�tal 

first step �n the food-web �n the mar�ne env�ronment. 

Ocean currents also have a strong �nfluence on spec�es 

d�str�but�on and recru�tment. 

Overall, the Reg�on �s relat�vely shallow, w�th water 

depths of less than 200 m over more than 40 per cent of 

�ts area. More than 50 per cent of the Reg�on has depths 

of less than 500 m, wh�ch �s reflect�ve of the Reg�on’s 

large areas of cont�nental shelf and cont�nental slope 

(Baker et al. 2008). Part�ally as a result of the relat�vely 

shallow nature of much of the Reg�on, surface currents 

exert a strong �nfluence over the Reg�on’s b�ophys�cal 

and ecolog�cal processes. 

The major surface currents �n the Reg�on flow polewards, 

away from the equator. The�r waters are warm, have low 

sal�n�ty and are ol�gotroph�c (low �n nutr�ents). The 

major surface currents �nfluenc�ng the Reg�on �nclude 

the Indones�an Throughflow, the Leeuw�n Current, the 

South Equator�al Current and the Eastern Gyral Current 

(F�gure 2.3). In add�t�on, the N�ngaloo Current, the 

Holloway Current, the Shark Bay Outflow and Capes 

Current are seasonal surface currents �n the Reg�on. 

The effect of these currents �s descr�bed �n subsequent 

sect�ons of th�s chapter.

Below the Reg�on’s surface currents, there are a number 

of subsurface currents, the most �mportant of wh�ch 

are the Leeuw�n Undercurrent and the West Austral�an 

Current (F�gure 2.4). These subsurface currents flow 

towards the equator, �n the oppos�te d�rect�on to surface 

currents. The Leeuw�n Undercurrent and the West 

Austral�an Current are der�ved from waters �n the seas 

to the south of Austral�a, known as the Subantarct�c 

Mode Water Body. These waters are character�sed by 

h�gh oxygen concentrat�on, h�gh sal�n�ty and cooler 

temperatures. 
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Figure 2��3 Surface currents in the North-west Marine Region

Figure 2��4 Subsurface currents in the North-west Marine Region 
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are the s�gnature currents of the North-west Mar�ne 

Reg�on because of the�r �nfluence on the Reg�on’s 

ecology. The Indones�an Throughflow �s a system of 

surface currents that transport waters from the Pac�fic 

Ocean �nto the Ind�an Ocean through the Indones�an 

Seas. The Throughflow �s one of the pr�mary l�nks �n the 

global exchange of water and heat between ocean bas�ns 

and an essent�al element �n the global cl�mat�c system 

(Meyers et al. 1995). 

The Pac�fic Ocean �s the pr�mary source of the 

Indones�an Throughflow waters. However, before these 

waters reach the Reg�on they are mod�fied �n the�r 

passage through the Indones�an Seas by freshwater 

�nputs and run-off from h�gh ra�nfall over Indones�a. Th�s 

mod�ficat�on causes these waters to become �ncreas�ngly 

warm, ol�gotroph�c and of low sal�n�ty. The Throughflow 

ex�ts �nto the Indo-Austral�an Bas�n (the ocean reg�on 

between the northwest coast of Austral�a and the 

Indones�an �slands of Java and Sumatra) v�a three ma�n 

outflow stra�ts: the Lombok and Omba� stra�ts and T�mor 

Passage. These filaments of flow come together �n the 

Indo-Austral�an Bas�n to form the westward flow�ng 

South Equator�al Current, wh�ch �s further augmented 

by South Ind�an Ocean currents as �t crosses the bas�n 

(Dom�ngues 2006) (F�gure 2.3). 

Indones�an Throughflow waters, or waters der�ved from 

the Throughflow, are thought to occupy the upper 

surface water layers over almost the ent�re North-west 

Mar�ne Reg�on, �nclud�ng over the slope and abyss. 

Rec�rculat�on of Indones�an Throughflow waters �nto the 

Reg�on �s bel�eved to occur v�a two pathways: 

• through the Eastern Gyral Current, wh�ch transports 

waters eastward over the Argo Abyssal Pla�n and 

assoc�ated slope; and/or 

• through a southward flow across the shallow T�mor 

Shelf from the Banda and Arafura seas, wh�ch �s 

known as the Holloway Current. 

The Holloway Current �s thought to be closely assoc�ated 

w�th the Northwest Monsoon. Ev�dence �nd�cates that 

on the term�nat�on of the Northwest Monsoon �n March, 

Throughflow waters w�th�n the Banda and Arafura seas 

flow southward over the shelf from around Darw�n to 

as far south as N�ngaloo Reef. Th�s �s thought to be an 

‘extended Leeuw�n Current’ (DEWHA 2008) (see F�gure 

2.3). 

The present understand�ng of the Holloway Current and 

the or�g�n of shelf waters throughout the North-west 

Mar�ne Reg�on �s generally poor. However, the flood�ng 

of Indones�an Throughflow waters onto the cont�nental 

shelf �s l�kely to be ass�sted by local edd�es wh�ch 

fac�l�tate cross-shelf transport. Along w�th �nternal t�des, 

these local edd�es probably mod�fy water character�st�cs 

on the shelf by fac�l�tat�ng vert�cal m�x�ng. The waters 

flow�ng back �nto the Reg�on v�a the Eastern Gyral 

Current appear to d�verge over the slope, w�th some 

mov�ng south and others complet�ng an ant�-clockw�se 

c�rculat�on by mov�ng north before turn�ng west aga�n 

to rejo�n the waters of the Throughflow (see F�gure 2.3).

As one of the dom�nant currents �n the North-

west Mar�ne Reg�on, the Leeuw�n Current �s broadly 

recogn�sed as a d�st�nct current at North West Cape 

where waters flow�ng south across the shelf and along 

the slope converge w�th those of the Eastern Gyral 

Current. It �s a warm, shallow and narrow current (50-

100 km w�de) that �s centred along the shelf break. 

Its water propert�es demonstrate �ts l�nks w�th the 

Indones�an Throughflow and Eastern Gyral Current, as 

�t �s warmer and fresher than the salty, cool subtrop�cal 

waters further offshore. The format�on of meanders 

and edd�es �s also a feature of the Leeuw�n Current 

(Dom�ngues et al. 2006; Wa�te et al. 2007), and a number 

of edd�es occur south of Shark Bay. 

The Leeuw�n Current contr�butes to the ma�ntenance 

of generally low levels of b�olog�cal product�v�ty �n 

the south of the Reg�on and �nto the adjacent South-

west Mar�ne Reg�on, as well as play�ng a cruc�al role �n 

transport�ng trop�cal and sub-trop�cal spec�es to areas 

further south than they would otherw�se occur.

The poleward flow of the Indones�an Throughflow and 

the Leeuw�n Current �s globally un�que, as other currents 

on the eastern boundar�es of oceans (such as the 

Humboldt Current off the west coast of South Amer�ca) 

flow towards the equator (Dom�ngues 2006). The 

force beh�nd the poleward flow results from a pressure 

grad�ent that �s created between the lower dens�ty 

(warmer, lower sal�n�ty) equator�al waters and the 

h�gher dens�ty (cooler and more sal�ne) waters of the 

Southern Ocean. Th�s d�fference �n water dens�ty causes 

a d�fference �n sea level he�ght between the Pac�fic 

and Ind�an Oceans wh�ch, comb�ned w�th the Earth’s 

rotat�on, results �n the flow of waters through Indones�a 

and down the coast of Western Austral�a (Pearce & 

Walker 1991). The pressure grad�ent may be further 

re�nforced through surface cool�ng of the waters as they 

move southwards and the rate of flow accelerates w�th 
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the format�on of the Leeuw�n Current and the narrow�ng 

of the cont�nental shelf around North West Cape. 

The character�st�cs of the Indones�an Throughflow 

and the Leeuw�n Current d�ffer between seasons 

and between years. Var�ab�l�ty �n the strength of the 

Indones�an Throughflow and the Leeuw�n Current 

�s �nfluenced by seasonal var�ab�l�ty �n the pressure 

grad�ent. Dur�ng the Northwest Monsoon (December to 

March), the pressure grad�ent between the Pac�fic and 

Ind�an oceans �s reduced, result�ng �n a weaken�ng of 

the Indones�an Throughflow and Leeuw�n Current. In 

add�t�on, onshore w�nds �n the north of the Reg�on work 

aga�nst the general westerly flow of the Indones�an 

Throughflow, wh�le �n the south of the Reg�on, strong 

southerly w�nds along the coast south of North West 

Cape, oppose the southward-flow�ng Leeuw�n Current. 

Dur�ng the Southeast Monsoon (Apr�l to September), the 

pressure grad�ent between the Pac�fic and Ind�an oceans 

�s more �ntense, strengthen�ng the South Equator�al 

Current and the Eastern Gyral Current. Lower ra�nfall 

and hum�d�ty are typ�cally assoc�ated w�th the Southeast 

Monsoon, �n contrast to the h�gh levels of ra�nfall and 

hum�d�ty assoc�ated w�th the Northwest Monsoon. These 

effects are re�nforced by south-easterly w�nds blow�ng 

offshore �n the north of the Reg�on and the weaken�ng 

of the southerl�es �n the south of the Reg�on (F�gure 

2.5). The Leeuw�n Current also surges between autumn 

and early w�nter and th�s surge �s thought to be partly 

assoc�ated w�th the seasonal Holloway Current flow�ng 

south along the shelf. Var�ab�l�ty �n current strength and 

d�rect�on plays an �mportant role �n dr�v�ng seasonal 

b�olog�cal product�v�ty and spec�es d�str�but�ons, wh�ch 

w�ll be d�scussed further �n subsequent sect�ons of th�s 

chapter.

Figure 2��5 Seasonally averaged winds in the North-west Marine Region 

(at 10 m above mean sea level) dur�ng January, March, May, July, September, and November
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annual var�ab�l�ty, part�cularly ev�dent between El 

N�ño/Southern Osc�llat�on and La N�ña events. W�nd 

changes assoc�ated w�th El N�ño/Southern Osc�llat�on 

events modulate the depth of the thermocl�ne (a steep 

temperature grad�ent �n the ocean where the layer 

above �s a d�fferent temperature from the layer below) 

�n the western Pac�fic Ocean, wh�ch �n turn �nfluences 

the thermocl�ne depth �n the Indones�an Seas and �nto 

the Reg�on. Dur�ng El N�ño, the thermocl�ne r�ses, sea 

level d�fferent�als drop, sea surface temperatures fall 

and the strength of the Indones�an Throughflow and 

Leeuw�n Current weakens. Conversely, dur�ng La N�ña 

years, h�gher sea level d�fferent�als, warmer sea surface 

temperatures �n the North-west and deeper thermocl�nes 

result �n a stronger Indones�an Throughflow and Leeuw�n 

Current. 

Another feature of the Reg�on’s oceanography �s the 

occurrence of local�sed currents dur�ng summer (between 

December and March) when the Indones�an Throughflow 

and Leeuw�n Current are weakest. The most prom�nent 

of these �s the N�ngaloo Current, wh�ch �s ev�dent on 

the shelf �nshore of the 50 m depth contour and flows 

north from Shark Bay to poss�bly as far as Barrow Island 

(Hanson et al. 2005). The strong southerly w�nds at 

th�s t�me overcome the alongshore pressure grad�ent, 

result�ng �n the surface waters mov�ng offshore, and 

colder, more nutr�ent-r�ch water upwell�ng onto the 

cont�nental shelf as the Leeuw�n Current weakens and 

moves offshore. 

The North-west Mar�ne Reg�on has some of the largest 

t�des along a coastl�ne adjo�n�ng an open ocean �n the 

world. T�des �ncrease �n ampl�tude from south to north, 

correspond�ng w�th the �ncreas�ng w�dth of the shelf 

(Holloway 1983). T�des �n the Reg�on can be broadly 

categor�sed as sem�-d�urnal (�.e. two h�gh t�des and 

two low t�des per day) w�th a spr�ng/neap cycle1. In the 

K�mberley, the da�ly t�dal range �s up to 10 m dur�ng 

spr�ng t�des and less than 3 m dur�ng some neap t�des. 

T�des and w�nds strongly �nfluence water flow �n the 

coastal zone and over the �nner to m�d-shelf, whereas 

flows over the outer-shelf, slope, r�se and deeper waters 

are �nfluenced by large scale reg�onal c�rculat�on. 

1  The spr�ng/neap t�de cycle has an approx�mately 
seven day �nterval between spr�ng t�des. Dur�ng spr�ng t�des, 
h�gh t�des are h�gher than average and low t�des are lower 
than average. At neap t�des the t�dal range �s at �ts m�n�mum, 
w�th relat�vely h�gh low t�des, and relat�vely low h�gh t�des.

As well as �nfluenc�ng the d�spersal of bottom sed�ments, 

t�des also play an �mportant role �n the d�spersal of 

turb�d waters �n coastal areas of the Reg�on. Generally, 

turb�d waters occur �n areas that rece�ve h�gh volumes 

of r�ver run-off, as well as areas w�th h�gh levels of t�dal 

m�x�ng of water layers. 

T�dal fronts have been observed on the North West 

Shelf. These fronts separate areas of vert�cally m�xed 

waters from strat�fied areas of the water column. T�dal 

fronts are generally assoc�ated w�th h�gher b�olog�cal 

product�v�ty (C. Patt�aratch�, pers. comm. 2007). They 

are ev�dent �n satell�te �magery from the North West 

Shelf as l�nes of h�gher b�olog�cal product�v�ty parallel 

to the coast, and appear to be controlled by depth 

contours. The�r occurrence �n summer co�nc�des w�th the 

weaken�ng of the Leeuw�n Current. However, current 

understand�ng of the�r role �n the troph�c dynam�cs of 

the North-west Mar�ne Reg�on �s poor.

Perhaps one of the most dynam�c and un�que features 

of the �nteract�on between reg�onal oceanography 

and seafloor topography �n the North-west Mar�ne 

Reg�on �s the occurrence of �nternal waves. Internal 

waves are dynam�c, ep�sod�c events, wh�ch are strongly 

�nfluenced by topography and generated by �nternal 

t�des. Internal t�des, also known as barotrop�c t�des, 

occur at the del�neat�on between water bod�es w�th 

marked d�fferences �n dens�ty. They are large �n scale, 

frequently occurr�ng across an ocean bas�n and, �n 

common w�th normal t�des, forced by the grav�tat�onal 

pull of the moon and sun. The �nternal t�de can r�se and 

fall at a d�fferent rate to the surface t�de, but they most 

commonly have a sem�-d�urnal (tw�ce da�ly) frequency 

(Holloway et al. 1997) and may travel e�ther towards 

the shore, or away from the shore across the shelf and 

out �nto deeper water. Internal t�des are part�cularly 

pronounced �n the North-west Mar�ne Reg�on. They 

occur at the thermocl�ne, where the warm, low sal�n�ty 

waters of the Indones�an Throughflow overlay colder, 

more sal�ne, deeper ocean waters. 

When water mov�ng along the thermocl�ne as a result of 

the �nternal t�de �ntersects seafloor topography, �nternal 

waves may be generated. For �nternal waves to form, 

the seafloor topography must have a s�gn�ficant change 

�n water depth over a relat�vely short d�stance, such as 

over the cont�nental slope or shelf break (G. Ivey, pers. 

comm. 2007). Internal waves can be tens of k�lometres 

long (Holloway et al. 1997) w�th a crest of up to 75 m 

(M. Furnas, pers. comm. 2007). Areas such as Exmouth 

Plateau and the slope adjacent to the North West Shelf 
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are known s�tes of �nternal wave act�v�ty (Holloway 

1988). Changes �n topography at 125 m and 200 m 

water depths on the North West Shelf and at depths 

of between 400–1000 m on the Exmouth Plateau have 

been �dent�fied as cr�t�cal po�nts for the generat�on of 

�nternal waves (Holloway et al. 2001). 

Internal t�des and the �nternal waves they generate are 

thought to occur more frequently and to be stronger 

dur�ng summer, when the Reg�on’s water column �s 

h�ghly strat�fied and temperature d�fferent�als are 

greatest. Internal waves can ra�se cooler, generally 

more nutr�ent-r�ch water h�gher �n the water column, 

and somet�mes �nto the phot�c zone – the area of the 

ocean reached by suffic�ent sunl�ght to allow mar�ne 

plants to photosynthes�se. However, the pass�ng of an 

�nternal wave �s unl�kely to result �n any s�gn�ficant 

�mpact on b�olog�cal product�v�ty. The steepen�ng of 

an �nternal wave through �nteract�on w�th seafloor 

features can cause the wave to break. The break�ng of an 

�nternal wave causes near-bottom turbulence result�ng 

�n enhanced overall vert�cal m�x�ng �n the water column. 

If nutr�ents are ava�lable, break�ng �nternal waves can 

generate areas of �ncreased product�v�ty where there are 

strong �nternal t�des. Isolated topograph�c features that 

may g�ve r�se to the break�ng of �nternal waves �nclude 

Ashmore, Scott and Ser�ngapatam reefs, the Rowley 

Shoals and canyon heads, but �nternal waves may break 

even over gently slop�ng reg�ons as they move �nto 

shallower waters towards the shore (G. Ivey, pers. comm. 

2007). 

Biological productivity – Globally, the eastern s�des of 

ocean bas�ns tend to be h�ghly product�ve ecosystems. 

However, the Western Austral�an coast �s an except�on. 

Desp�te hav�ng a s�m�lar w�nd reg�me to other eastern 

ocean marg�ns, the Reg�on’s waters are generally low �n 

nutr�ents. The upwell�ng of deeper more nutr�ent-r�ch 

waters �s suppressed by the dom�nance of the Indones�an 

Throughflow and Leeuw�n Current. 

Seasonal changes �n the Reg�on’s oceanography are the 

pr�mary dr�vers of b�olog�cal product�v�ty �n the Reg�on. 

These �nclude: weaken�ng of the Indones�an Throughflow 

and Leeuw�n Current; the seasonal reversal �n w�nd 

d�rect�on, wh�ch supports development of currents l�ke 

the N�ngaloo Current; cond�t�ons more favourable for 

upwell�ng on the North West Shelf; and ep�sod�c events 

such as cyclones. As a result of the per�od�c nature of 

these changes, b�olog�cal product�v�ty �n the North-west 

Mar�ne Reg�on follows boom and bust cycles, �s sporad�c 

and s�gn�ficantly geograph�cally d�spersed. Currently, our 

understand�ng of the nature and spat�al d�str�but�on of 

b�olog�cal product�v�ty �n the Reg�on �s l�m�ted. 

The shelf break �s an area where s�gn�ficant m�x�ng of 

water bod�es occurs, and the frequency of th�s m�x�ng 

�s �nfluenced by a range of factors ment�oned earl�er. 

M�x�ng �s �mportant for b�olog�cal product�v�ty �n deeper 

waters over the slope and abyss, as surface waters 

m�x w�th deeper, more nutr�ent-r�ch waters to form a 

m�xed water layer that covers deeper reg�ons as a th�n 

subsurface �ntrus�on at about 100 m depth (Brewer et 

al. 2007). 

B�olog�cal product�v�ty over the slope and shelf �s also 

rel�ant upon seasonal changes �n the strength of surface 

and subsurface currents that �nfluence the depth of the 

thermocl�ne. Research �nto the shelf and slope adjacent 

to North West Cape has found that dur�ng El N�ño years, 

when the strength of the Leeuw�n Current decl�nes, 

the thermocl�ne occurs at much shallower depths and 

�ntrudes onto the shelf, br�ng�ng nutr�ents closer to 

the surface and �ncreas�ng pr�mary product�on and 

secondary bacter�al product�on two to four t�mes that of 

La N�ña years (Furnas 2007). 

S�m�larly, the annual weaken�ng of the Leeuw�n Current 

dur�ng summer �s known to fac�l�tate the movement 

of cold nutr�ent-r�ch slope waters from the Ind�an 

Ocean onto the shelf. These waters are subsequently 

m�xed by the Reg�on’s strong t�des, st�mulat�ng pr�mary 

product�v�ty below the shallow surface layer, but w�th�n 

the phot�c zone. The extent to wh�ch weaken�ng of the 

Indones�an Throughflow �nfluences upwell�ng of more 

nutr�ent-r�ch waters over the slope and shelf break �n 

other parts of the Reg�on �s unknown. However, large 

areas of the shelf may be h�ghly dependent on phys�cal 

processes occurr�ng on the shelf break to transport 

offshore nutr�ents �nto the water column and towards 

the coast. 

Cyclones are another ep�sod�c mechan�sm that can 

enhance pr�mary product�on �n the North-west Mar�ne 

Reg�on. In an average summer, numerous cyclones 

occur on or near the north-western Austral�an coast. 

The�r effect on mar�ne ecosystems �s h�ghly var�able 

and dependent on each cyclone’s path, s�ze, durat�on 

and �ntens�ty. Cyclones enhance ocean�c m�x�ng 

and upwell�ng and at the�r extreme can also have a 

major effect on hab�tats, ecolog�cal commun�t�es and 

�nd�v�dual spec�es. Observat�ons of Cyclone T�ffany on 

the North West Shelf �n January 1988 demonstrated that 

cyclones can determ�ne the d�str�but�on and d�spersal of 

plankton and pelag�c (open water) larvae �n shallow shelf 
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le env�ronments. Commun�t�es of phytoplankton (small 

and m�croscop�c mar�ne plants) rap�dly regenerated as 

a result of changed nutr�ent cond�t�ons, and spec�es of 

zooplankton (small and m�croscop�c mar�ne an�mals) and 

fish were transported �nto areas they d�d not normally 

occupy as a result of changed current, w�nd and wave 

patterns (McK�nnon et al. 2003). 

Desp�te a general lack of knowledge regard�ng the 

processes that dr�ve b�olog�cal product�v�ty throughout 

the North-west Mar�ne Reg�on, there are a number of 

locat�ons where enhanced b�olog�cal product�v�ty has 

been recorded. The waters adjacent to the Cape Range 

Pen�nsula are regarded as a reg�onal hotspot for pr�mary 

product�on as a result of the upwell�ng and m�x�ng 

between the Leeuw�n and N�ngaloo currents dur�ng 

summer, when the Leeuw�n Current �s weaker and the 

N�ngaloo Current develops (Hanson et al. 2005). Seafloor 

canyons �n th�s area, such as the Cloates Canyon and the 

Cape Range Canyon, are also �mportant �n enhanc�ng 

b�olog�cal product�v�ty around N�ngaloo (Brewer et al. 

2007). In add�t�on to N�ngaloo, the coral reefs along the 

shelf edge �n the north of the Reg�on are also known to 

be s�tes of enhanced b�olog�cal product�v�ty (Brewer et 

al. 2007). 

Wh�le we have some understand�ng of the relat�onsh�p 

between Cloates and Cape Range canyons and N�ngaloo 

Reef, canyons elsewhere �n the Reg�on about wh�ch we 

know almost noth�ng, could also be �mportant s�tes of 

enhanced b�olog�cal product�v�ty. Interact�ons between 

surface and subsurface currents can cause local�sed 

flow patterns w�th�n canyons that can st�mulate 

upwell�ng of cooler water and generate potent�al bursts 

of pr�mary product�v�ty (Brewer et al. 2007). However, 

l�ttle �s known about the processes or b�od�vers�ty 

assoc�ated w�th the canyons of the North-west Mar�ne 

Reg�on. Canyons are generally thought to support r�ch 

and dynam�c commun�t�es w�th�n the s�des and floor 

of the canyon heads, and to attract spec�es such as 

opportun�st�c depos�t feeders and predators (Brewer et 

al. 2007). 

Many spec�es and commun�t�es have adapted to the 

sporad�c boom and bust nature of b�olog�cal product�v�ty 

�n the Reg�on and are able to ut�l�se food sources 

whenever and wherever they become ava�lable, as 

well as be�ng able to conserve resources unt�l the next 

event. In the water column, �nject�ons of nutr�ents are 

qu�ckly ut�l�sed through rap�d regenerat�on of pr�mary 

consumers such as m�crozooplankton (e.g. protozoa) 

as well as macro/mesozooplankton (e.g. copepods and 

other filter-feeders). Gelat�nous zooplankton (e.g. salps) 

and jellyfish also play an �mportant role �n the food web 

as both pr�mary and secondary consumers (DEWHA 

2008). They represent a large proport�on of the mar�ne 

b�omass (the total mass of organ�sms �n a g�ven area), 

as they are able to respond qu�ckly to bursts �n pr�mary 

product�v�ty. They also prov�de a food source for many 

pelag�c fish spec�es, such as tuna, b�llfish and lutjan�ds, 

long after the �n�t�al burst �n pr�mary product�v�ty has 

d�ss�pated. H�ghly mob�le commun�t�es such as seab�rds, 

cetaceans, whale sharks, manta rays and large pelag�c 

fish move throughout the North-west Mar�ne Reg�on, 

tak�ng advantage of short-term and d�spersed bursts of 

product�v�ty.

Bentho-pelag�c fish (those that occur �n water depths 

of approx�mately 200–1000 m) are a v�tal l�nk �n the 

troph�c systems of the Reg�on (Brewer et al. 2007). As 

they m�grate vert�cally between the pelag�c and benth�c 

(seafloor) systems they consume nutr�ents and a�d the 

transfer of the nutr�ents between the two systems.

Other processes also transfer nutr�ents from pelag�c 

systems to benth�c systems. For example, many deep 

water benth�c commun�t�es are e�ther attached to the 

seafloor or have l�m�ted ranges and are heav�ly rel�ant 

upon nutr�ents �n the form of detr�tus fall�ng through 

the water column �nto the benth�c env�ronment. 

Biodiversity in the North-west Marine Region 

– The flora and fauna of the North-west Mar�ne Reg�on 

�s predom�nantly trop�cal, but there �s a trans�t�on 

from trop�cal to subtrop�cal and temperate spec�es 

south of North West Cape. Some spec�es groups, such 

as sponge commun�t�es on the shelf, d�splay a gradual 

trans�t�on from trop�cal to temperate spec�es. Others, 

such as coastal and shelf fish, show a more d�st�nct 

b�ogeograph�c spl�t �n spec�es compos�t�on between 

the trop�cal commun�t�es north of Shark Bay and the 

temperate commun�t�es �n the far south of the Reg�on. 

The North-west Mar�ne Reg�on has h�gh spec�es 

d�vers�ty, but fewer endem�c spec�es than are present �n 

cooler and more temperate waters. The Reg�on conta�ns 

more coastal and shelf fish spec�es than anywhere else 

on the Western Austral�an coast, part�cularly �n the 

K�mberley and North West Shelf (Fox & Beckley 2005). 

In add�t�on, the coast between Port Hedland and North 

West Cape has been �dent�fied as a hotspot for spec�es 

r�chness of coastal and shelf fish (Fox & Beckley 2005). 

The Reg�on’s h�gh spec�es r�chness part�ally reflects �ts 

strong b�ogeograph�c l�nks w�th Indones�a and the west 

Pac�fic through the Indones�an Throughflow. However, 
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few spec�es �n the Reg�on are endem�c to Austral�a and 

even fewer are endem�c to Western Austral�a (Fox & 

Beckley 2005). 

The h�gh spec�es r�chness of the Reg�on �s also thought 

to be assoc�ated w�th the d�vers�ty of hab�tats ava�lable. 

These �nclude hard seafloor areas (e.g. l�mestone 

pavements on the North West Shelf), submerged cl�ffs 

and coral reefs of the K�mberley, and atolls and reefs 

on the edge of the shelf. These hab�tats support a h�gh 

d�vers�ty of benth�c filter-feeders and producers. Soft-

bottom substrates �nclude areas of sandy seafloor that 

support seagrass hab�tat along the P�lbara coast, muddy 

substrates on the slope and �n the Joseph Bonaparte 

Gulf, as well as the deep waters of the Cuv�er Abyssal 

Pla�n and the Argo Abyssal Pla�n, wh�ch support sparsely 

d�str�buted sess�le organ�sms such as filter-feed�ng and 

depos�t-feed�ng spec�es. 

The coral reefs of the Reg�on are areas of espec�ally h�gh 

spec�es d�vers�ty, and there �s a d�st�nct zonat�on �n reef 

types across the Reg�on. Reefs to the north of Ashmore 

Reef are mostly composed of corall�ne algae, whereas 

Ashmore Reef and other reefs to the south are mostly 

composed of scleract�n�an corals (�.e. hard corals) (Baker 

et al. 2008). The trans�t�on to hard corals from Ashmore 

Reef south �s caused by the upwell�ng of cooler, nutr�ent-

r�ch water from the Ind�an Ocean along the cont�nental 

shelf break, wh�ch prov�des �deal cond�t�ons for the 

development of hard corals. In contrast, the occurrence 

of Halimeda reefs north of Ashmore �s the result of 

warmer water temperatures that restr�ct the format�on 

of hard corals. 

Mult�spec�fic, synchronous spawn�ng (mass spawn�ng) 

of scleract�n�an corals has been recorded �n the Damp�er 

Arch�pelago (�n State waters adjacent to the Reg�on), 

at N�ngaloo Reef, and �s also bel�eved to occur at other 

reefs �n the Reg�on. Mass spawn�ng occurs around the 

th�rd quarter of the moon (�.e. seven to n�ne n�ghts after 

the full moon) on neap, nocturnal ebb t�des �n March 

and Apr�l each year. Th�s co�nc�des w�th the annual 

�ntens�ficat�on of the Leeuw�n Current and Indones�an 

Throughflow (S�mpson 1991). 

Recent work has suggested that there �s a second per�od 

of coral spawn�ng around Damp�er, w�th at least two 

spec�es of Acropora spawn�ng �n both spr�ng and autumn. 

Wh�le the major spawn�ng per�od around Damp�er �s 

autumn, a small proport�on of the coral assemblage 

spawn �n spr�ng (Ba�rd et al. 2007). S�m�larly, a study at 

Scott Reef found two short and d�st�nct per�ods of mass 

spawn�ng dur�ng spr�ng and autumn, �n contrast to the 

s�ngle mass spawn�ng descr�bed on most other reefs 

around Austral�a (G�lmour et al. 2007)

The t�m�ng of mass spawn�ng events �s an adaptat�on 

to the reg�onal oceanography and expla�ns the 

connect�v�ty between trop�cal and temperate coral reefs 

on the Western Austral�an coast and the genet�c l�nks 

between the trop�cal coral reefs of Indones�a and the 

North-west Mar�ne Reg�on. Such connect�v�ty has been 

demonstrated between the reefs of the Montebello and 

Barrow �slands and N�ngaloo Reef, and some genet�c 

exchange also occurs between Ashmore Reef and Scott 

Reef (CSIRO 2007). 

Mar�ne turtle on Scott Reef. Photo: Austral�an Inst�tute of Mar�ne Sc�ence.
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le F�sh commun�t�es play an �mportant ecolog�cal role 

�n the North-west Mar�ne Reg�on. In part�cular, small 

pelag�c fish (e.g. members of the fam�ly Myctoph�dae 

– lantern fish) are bel�eved to compr�se a s�gn�ficant 

proport�on of the fish b�omass throughout the Reg�on. 

On the North West Shelf, small pelag�c fish compr�se 

a th�rd of the total fish b�omass (Bulman 2006). They 

�nhab�t a range of mar�ne env�ronments, �nclud�ng 

�nshore and cont�nental shelf waters, and form a v�tal 

l�nk �n many of the Reg�on’s troph�c systems, feed�ng on 

pelag�c phytoplankton and zooplankton and prov�d�ng 

a food source for a w�de var�ety of predators �nclud�ng 

large pelag�c fish, sharks, seab�rds and mar�ne mammals 

(Mack�e et al. 2007). 

Large pelag�c fish such as tuna, mackerel, swordfish 

and marl�n, are another �mportant component of the 

ecosystems of the North-west Mar�ne Reg�on. They are 

found ma�nly �n ocean�c waters and occas�onally on 

the shelf. Both adult and juven�le large pelag�c fish are 

h�ghly mob�le and have a w�de geograph�c d�str�but�on, 

although juven�les more frequently �nhab�t warmer or 

coastal waters. In part�cular, southern bluefin tuna are 

h�ghly m�gratory and can be found �n the North-west 

Mar�ne Reg�on on the�r m�grat�on between the southern 

oceans and spawn�ng grounds �n the trop�cal ocean�c 

waters off Java. The ocean�c waters of the Reg�on are 

also bel�eved to prov�de �mportant spawn�ng and nursery 

grounds for a number of large pelag�c fish spec�es. 

Sharks, skates and rays (collect�vely known as 

chondr�chthyan fish) are typ�cally h�gher order predators 

and perform an �mportant ecolog�cal role �n the North-

west Mar�ne Reg�on through the regulat�on of prey 

spec�es (Heupel & McAuley 2007). The Reg�on conta�ns 

a r�ch chondr�chthyan fauna – 157 spec�es are bel�eved 

to occur �n the Reg�on, 18 of wh�ch are endem�c. N�nety 

four shark spec�es occur �n the Reg�on, many of wh�ch 

are found �n other parts of Austral�a. However, sharks 

that occur w�th�n the North-west Mar�ne Reg�on 

represent approx�mately 19 per cent of the world’s shark 

spec�es (Heupel & McAuley 2007). Sharks, skates and 

rays occupy a broad range of shallow and deep water 

hab�tats, as well as be�ng d�str�buted throughout the 

water column, w�th some spec�es preferr�ng pelag�c 

waters, wh�le others are demersal (assoc�ated w�th the 

seafloor). 

H�gh order predators, �nclud�ng sharks and large pelag�c 

fish, prey upon a w�de var�ety of fish, octopus, squ�d and 

crustaceans. The Reg�on �s thought to conta�n a h�gh 

d�vers�ty of crustaceans across a range of hab�tats, from 

�ntert�dal s�tes to the deeper waters of the slope and 

the abyss. Dom�nant spec�es groups �nclude copepods, 

prawns, scamp� and crabs. These groups d�splay a strong 

b�ogeograph�c affin�ty w�th the Indo-west Pac�fic, 

w�th few endem�c spec�es present. As well as be�ng 

preyed upon by large pelag�c fish, crustaceans are also 

a s�gn�ficant food for cephalopods (squ�d and octopus 

spec�es). 

Approx�mately 81 d�fferent spec�es of cephalopod are 

bel�eved to occur �n the North-west Mar�ne Reg�on, 

five of wh�ch may be endem�c as they have only been 

recorded from one locat�on or are thought to have a 

very restr�cted d�str�but�on (Semen�uk 2007). The area 

between Kalbarr� and the Damp�er Arch�pelago appears 

to be part�cularly s�gn�ficant for octopus, dumpl�ng 

squ�ds and several spec�es of cuttlefish (Semen�uk 

2007). Squ�d are an �mportant food �tem for a number 

of spec�es �n the Reg�on. Sperm whales, for example, 

feed exclus�vely on the squ�ds Todarodes pacificus and 

Ancistrocheirus lesueurii, wh�le seab�rds (such as black 

nodd�es and red-footed boob�es) feed on the squ�d 

Sthenoteuthis oualaniensis. 

The North-west Mar�ne Reg�on also supports 

�nternat�onally s�gn�ficant breed�ng and feed�ng 

grounds for a number of threatened and m�gratory 

mar�ne an�mals. Thousands of humpback whales m�grate 

through the Reg�on each year to mate and g�ve b�rth �n 

the trop�cal waters of the K�mberley coast, espec�ally 

around Camden Sound. Th�s coast �s the only known 

breed�ng ground for the Western Austral�an populat�on 

of humpback whales. 

Coastal beaches and offshore �slands �n and adjacent to 

the Reg�on support s�gn�ficant rooker�es of endangered 

and vulnerable mar�ne turtles, �nclud�ng one of the 

largest breed�ng populat�ons of hawksb�ll turtles �n the 

world. The Reg�on also marks the end po�nt of the East 

As�an-Australas�an Flyway for m�ll�ons of shoreb�rds 

that m�grate every year from breed�ng grounds �n the 

Northern Hem�sphere. Shark Bay supports one of the 

largest rema�n�ng dugong populat�ons �n the world w�th 

up to 14 000 �nd�v�duals present �n the bay (Gales et al. 

2004). Annual aggregat�ons of whale sharks at N�ngaloo 

Reef every autumn are also �nternat�onally s�gn�ficant 

as they are the largest dens�ty of whale sharks per 

k�lometre �n the world (Mart�n 2007). 
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2.1 The provincial bioregions of 
the North-west Marine Region

The Integrated Marine and Coastal Regionalisation of Australia 

Version 4.0 (IMCRA v.4.0) �dent�fies e�ght prov�nc�al 

b�oreg�ons �n the North-west Mar�ne Reg�on, one of 

wh�ch extends �nto the ne�ghbour�ng North Mar�ne 

Reg�on (F�gure 2.6). The reg�onal�sat�on represents 

the d�str�but�on patterns of mar�ne l�fe �n the Reg�on 

at a broad scale. In th�s B�oreg�onal Profile the terms 

provincial bioregion and bioregion are used �nterchangeably 

to refer to prov�nc�al b�oreg�ons as defined �n IMCRA 

v.4.0.

The prov�nc�al b�oreg�ons descr�bed �n th�s B�oreg�onal 

Profile are:

• Northwest Shelf Trans�t�on;

• T�mor Prov�nce;

• Northwest Shelf Prov�nce;

Each prov�nc�al b�oreg�on �s descr�bed below �n terms of 

the character�st�cs of �ts mar�ne env�ronment, �nclud�ng 

phys�cal structure, b�olog�cal commun�t�es and ecolog�cal 

processes. Chapter 4 d�scusses the prov�nc�al b�oreg�ons 

�n relat�on to the �dent�ficat�on of areas su�table for 

�nclus�on �n the Nat�onal Representat�ve System of 

Mar�ne Protected Areas.

• Northwest Trans�t�on;

• Northwest Prov�nce;

• Central Western Shelf Trans�t�on;

• Central Western Trans�t�on; and

• Central Western Shelf Prov�nce.

Figure 2��6 Provincial bioregions of the North-west Marine Region (IMCRA v��4��0)
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Figure 2��7 The Northwest Shelf Transition 

The Northwest Shelf Trans�t�on extends from Cape 

Leveque to the eastern end of Melv�lle Island (�n the 

North Mar�ne Reg�on). The b�oreg�on �s d�v�ded between 

the North and North-west Mar�ne Reg�ons through 

the centre of the Joseph Bonaparte Gulf, along the 

seaward extent of the Western Austral�an–Northern 

Terr�tory border. The b�oreg�on as a whole (�nclud�ng 

Commonwealth, State and Terr�tory waters) has an area 

of 305 463 km2, of wh�ch 136 663 km2 or 44.7 per cent 

occurs �n the North-west Mar�ne Reg�on. The follow�ng 

�nformat�on relates to the b�oreg�on as a whole, although 

w�th an emphas�s on descr�b�ng the geomorphology, 

oceanography and b�od�vers�ty of those areas that occur 

w�th�n the North-west Mar�ne Reg�on. 

Geomorphology – The major�ty of the Northwest Shelf 

Trans�t�on �s located on the cont�nental shelf, w�th 

only a small area extend�ng onto the cont�nental slope. 

Consequently, water depths throughout the b�oreg�on 

are shallow, rang�ng between 0–330 m, but the major�ty 

of the b�oreg�on has water depths of 10–100 m (Baker 

et al. 2008). The shelf �ncludes a d�vers�ty of topograph�c 

features, such as submerged terraces, plateaux, sand 

banks, canyons and reefs. 

The Northwest Shelf Trans�t�on conta�ns a number of 

geomorph�c features that are largely absent from other 

areas of the North-west Mar�ne Reg�on. In part�cular, th�s 

b�oreg�on conta�ns 90 per cent of the Reg�on’s carbonate 

banks/shoals (Baker et al. 2008). Carbonate banks and 

shoals occur predom�nantly �n the Joseph Bonaparte 

Gulf, and cons�st of a hard substrate w�th flat tops and 

steep s�des that r�se from water depths of between 

150 and 300 m (Baker et al. 2008). Each bank generally 

occup�es an area less than 10 km2 and �s separated from 

the next by narrow channels, one of wh�ch �s known as 

Pengu�n Deeps. 

Adjacent to the carbonate banks �n the Joseph Bonaparte 

Gulf �s the Bonaparte Depress�on. Th�s �s a 45 000 km2 

geomorph�c bas�n and �s the only occurrence of th�s type 

of feature �n the North-west Mar�ne Reg�on (Baker et al. 

2008). It �s a relat�vely flat feature conta�n�ng a h�gher 

content of mud and gravel than �s found �n sed�ments 

elsewhere on the shelf �n the North-west Mar�ne Reg�on. 

The depress�on �s punctuated by numerous p�nnacles 

and subaqueous banks, wh�ch are bel�eved to be the 

remnants of calcareous shelf and coastal depos�ts that 

have been eroded to the�r present elevat�ons. The 

p�nnacles can be up to 50 m h�gh and 50–100 km long 
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and are an �mportant feature of th�s b�oreg�on, not only 

because of the�r predom�nance �n th�s area (60 per cent 

of p�nnacles �n the North-west Mar�ne Reg�on are found 

here), but also because they represent 9 per cent of the 

p�nnacles found �n the ent�re Austral�an EEZ (Baker et al. 

2008). The b�oreg�on also conta�ns the major�ty of the 

t�dal sandwaves/sandbanks of the North-west Mar�ne 

Reg�on, as well as the Londonderry R�se, wh�ch �s a 

large elongated plateau that extends offshore from Cape 

Londonderry. 

The complex seafloor topography of the Northwest Shelf 

Trans�t�on �s reflected �n �ts sed�mentology. Sed�ments �n 

th�s b�oreg�on are character�st�cally d�fferent from other 

areas of the Reg�on, as they tend to be dom�nated by 

soft muds, wh�ch are the result of rel�ct mud depos�t�on 

as well as modern carbonate and terr�genous mud 

depos�t�on (DEWHA 2008). Elsewhere �n the Reg�on, 

muddy sed�ments tend to occur �n deeper ocean�c waters 

and the shelf mostly compr�ses sandy sed�ments. The 

d�fferent sed�mentology on the shelf �n the b�oreg�on �s 

l�kely to be �nd�cat�ve of seabed env�ronments not found 

elsewhere �n the North-west Mar�ne Reg�on (Baker et al. 

2008). 

Oceanography – The generally shallow nature of the 

Northwest Shelf Trans�t�on means that the Indones�an 

Throughflow �s the dom�nant oceanograph�c feature �n 

the b�oreg�on, and dom�nates the major�ty of the water 

column. The Throughflow generally flows westward 

through the T�mor Trench and reconst�tutes as the 

South Equator�al Current south of Java. However, wh�le 

the general path of the Indones�an Throughflow �s 

reasonably well understood, very l�ttle �s known of the 

exact pathways and movements of Throughflow waters 

through the Northwest Shelf Trans�t�on. 

The strength of the Throughflow, and �ts �nfluence �n 

the b�oreg�on, var�es seasonally �n assoc�at�on w�th the 

Northwest Monsoon. In the wet season (December to 

March), monsoonal w�nds push some of the waters of 

the Throughflow eastward, bu�ld�ng a pressure grad�ent 

�n the Banda and Arafura seas that may extend as far as 

the Gulf of Carpentar�a (�n the North Mar�ne Reg�on). At 

the end of the Northwest Monsoon (March–Apr�l), th�s 

pressure grad�ent �s released, releas�ng a south-westerly 

flow of water across the shelf dur�ng autumn and w�nter. 

Th�s �s known as the Holloway Current (DEWHA 2008). 

Our understand�ng of the Holloway Current and �ts 

�nfluence on other aspects of the oceanograph�c system 

�s rud�mentary.

The extent to wh�ch deeper, cooler and more nutr�ent-

r�ch waters occur beneath the Indones�an Throughflow, 

part�cularly �n the m�d and outer shelf areas of th�s 

b�oreg�on, �s also largely unknown. Intrus�ons of cooler 

water onto the shelf may occur dur�ng summer when 

the Throughflow �s weaker and water layers are more 

h�ghly strat�fied and some seepage of cooler waters 

onto the shelf from m�x�ng and upwell�ng processes 

occurr�ng around the shelf break �n the T�mor Trench 

may occur. These water layers may be m�xed by w�nd, 

external and �nternal wave act�on, or by cyclones that 

also ep�sod�cally resuspend sed�ments. 

The coastal waters of the b�oreg�on are h�ghly turb�d, 

part�cularly dur�ng summer, because of the �nteract�on 

of h�gh t�des w�th �ncreased terrestr�al �nputs of 

sed�ments, organ�c mater�al and freshwater from 

summer ra�ns, �n add�t�on to the �nfluence of cyclones. 

T�dal ranges are very h�gh along the K�mberley coast 

sect�on of th�s b�oreg�on, but decrease s�gn�ficantly �n 

the Joseph Bonaparte Gulf. Coastal waters therefore are 

a fa�rly d�st�nct feature w�th�n the b�oreg�on and may 

extend out as far as the 100 m depth contour dur�ng 

h�gh ra�nfall events, part�cularly around the mouths of 

the F�tzroy, Ord and other major r�vers (DEWHA 2008). 

Biological communities – The b�olog�cal commun�t�es 

of the Northwest Shelf Trans�t�on are typ�cal of Indo–

west Pac�fic trop�cal flora and fauna, and occur across 

a range of soft-bottom and harder substrate hab�tats. 

The softer, muddy substrates are thought to be sparsely 

covered by sess�le filter-feed�ng organ�sms, such as 

gorgon�ans, sponges, asc�d�ans and bryozoans, and 

mob�le �nvertebrates, such as ech�noderms, prawns and 

detr�tus feed�ng crabs. The harder substrates are bel�eved 

to have a more d�verse range of sess�le benthos, such as 

hard and soft corals, gorgon�ans, encrust�ng sponges and 

macroalgae, and consequently, a more reef-assoc�ated 

fish and shark fauna. 

P�nnacles and carbonate banks, part�cularly �n the Joseph 

Bonaparte Gulf, are bel�eved to support a h�gh d�vers�ty 

of mar�ne spec�es. Th�s �s thought to be because of 

the channell�ng of water around these features, wh�ch 

st�mulates enhanced local b�olog�cal product�v�ty 

through the st�rr�ng of nutr�ents. In add�t�on, the hard 

substrates are su�table for the format�on of filter-feed�ng 

coral and sponge commun�t�es. 

The format�on of carbonate banks �n the b�oreg�on �s 

thought to be assoc�ated w�th seafloor hydrocarbon 

seeps (vents �n the seafloor though wh�ch hydrocarbons 

and frequently other chem�cals enter the water column). 
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to create carbonate by-products, wh�ch prec�p�tate 

to form the bas�s of the banks. The hard substrate �s 

then colon�sed by reef-bu�ld�ng organ�sms that thr�ve 

on pass�ng nutr�ents. Demersal catch records from the 

Northern Prawn F�shery �n the Joseph Bonaparte Gulf 

�nd�cate that the b�oreg�on’s demersal commun�t�es 

have a relat�vely h�gh b�omass and further suggest 

that the b�oreg�on �s an area of h�gh spec�es d�vers�ty. 

There are occas�onal reports of very large catches of 

some spec�es such as the cornflake or sw�mm�ng crab 

(Charybdis callianassa), wh�ch are bel�eved to be because 

of spawn�ng aggregat�ons of th�s spec�es (Brewer et al. 

2007). 

The Northwest Shelf Trans�t�on supports a number 

of protected mar�ne spec�es. A d�st�nct genet�c stock 

of flatback turtles �s known to �nhab�t the Joseph 

Bonaparte Gulf and adjacent areas of the North 

Mar�ne Reg�on, and �s l�kely to nest and feed �n and 

adjacent to th�s b�oreg�on (L�mpus 2004). Mar�ne 

turtles are also bel�eved to feed �n the reef hab�tat of 

th�s b�oreg�on, and p�nnacles on the m�d-shelf may be 

�mportant feed�ng s�tes for green, loggerhead, flatback 

and ol�ve r�dley turtles (Brewer et al. 2007; Donovan et 

al. 2008). Dugongs are also known to feed on seagrass 

commun�t�es �n coastal waters of the Joseph Bonaparte 

Gulf adjacent to the Reg�on.

Predator spec�es �n the b�oreg�on �nclude rays, sawfish, 

sharks and sea snakes. Sea snakes are regularly caught 

as by-catch �n the Northern Prawn F�shery. A number 

of s�tes along the K�mberley coastl�ne adjacent to the 

Reg�on are also �mportant for seab�rds and cetaceans, 

�nclud�ng the Indo-Pac�fic humpback dolph�n and the 

Austral�an snubfin dolph�n, wh�ch may be endem�c to 

Austral�an waters. The K�mberly coast, but part�cularly 

the area around Camden Sound �s an �mportant calv�ng 

area for the West Austral�an populat�on of humpback 

whales, from July to November. Humpback whales 

are also regularly seen up to 50 km offshore between 

Camden Sound and the Joseph Bonaparte Gulf dur�ng 

w�nter months. Adele Island �s an �mportant breed�ng 

area for brown boob�es, lesser fr�gateb�rds and small 

numbers of red-footed boob�es, masked boob�es and 

lesser crested terns. 

A number of other areas also prov�de �mportant hab�tat 

for mar�ne spec�es and contr�bute to the b�olog�cal 

product�v�ty of the Northwest Shelf Trans�t�on. In 

part�cular, deep embayments and �slands along the 

K�mberley coast support extens�ve tall mangrove forests, 

t�dal mud and sand flats and some rocky shorel�nes, 

wh�ch prov�de �mportant nursery hab�tat for fish and 

crustaceans. Embayments and estuar�es along the 

K�mberley coastl�ne, �nclud�ng Decept�on Bay, Talbot 

Bay, Cape Londonderry, K�ng Sound, Yamp� Sound and 

Cambr�dge Gulf also support res�dent populat�ons 

of �nshore dolph�ns �nclud�ng the Austral�an snubfin 

dolph�n (Th�ele 2008). The �mportance of coastal hab�tat 

for adjacent Commonwealth waters requ�res further 

�nvest�gat�on. However, �t �s l�kely that many mar�ne 

spec�es use coastal waters at vary�ng stages of the�r l�fe 

cycle and that coastal spec�es are an �mportant food 

source for mar�ne spec�es. 

Coastal mangroves, seagrasses and algal mats also 

prov�de �mportant hab�tat for many mar�ne fish, dugongs 

and mar�ne turtles. They are also �mportant for n�trogen 

fixat�on and nutr�ent recycl�ng, prov�d�ng nutr�ents �n 

shallower waters that may be transported v�a currents 

and t�des �nto adjacent Commonwealth waters. Reefs 

around the coastal �slands of the K�mberley, �nclud�ng 

Montgomery Reef �n Coll�er Bay, conta�n a h�gh b�omass 

of corals and corall�ne algae, wh�ch are �mportant 

contr�butors to b�olog�cal product�v�ty �n th�s b�oreg�on. 

Ecosystem processes – W�th�n the Northwest Shelf 

Trans�t�on, water depth and d�stance from the coast 

strongly �nfluence product�v�ty pathways, and there 

�s connect�v�ty between b�ophys�cal and ecolog�cal 

processes �n both State and Commonwealth waters. 

In coastal areas and on the �nner shelf, b�olog�cal 

product�v�ty �s generated from terrestr�ally der�ved 

nutr�ents �n r�ver run-off, wh�ch are well m�xed w�th 

ocean�c water through t�dal act�on. The troph�c system 

�n these areas �s largely based on bacter�a and other 

m�cro-organ�sms, and mangrove commun�t�es play a 

key role �n pr�mary product�on. The waters are bel�eved 

to be relat�vely product�ve and to support an abundant 

array of consumer organ�sms. Although the compos�t�on 

of these commun�t�es �s poorly understood, pr�mary 

and secondary consumers are l�kely to �nclude spec�es 

such as the small cornflake or sw�mm�ng crab, and the 

detr�t�vorous threadfinned scat (Rhinoprenes pentanemus). 

In Commonwealth waters further offshore, upwell�ng of 

cooler water onto the shelf probably occurs to the north 

of the b�oreg�on, �n assoc�at�on w�th the T�mor Trough. 

However, �t �s unclear whether nutr�ents assoc�ated w�th 

these upwell�ngs extend �nto the b�oreg�on �tself. Cross-

shelf channels may be one mechan�sm for the movement 

of cooler waters �nto the b�oreg�on, and may support 

a benth�c fauna of suspens�on feeders and a var�ety of 
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small and large secondary and tert�ary consumers such 

as serran�d and lutjan�d fish spec�es. 

Pr�mary product�v�ty �n the deeper Commonwealth 

waters of the b�oreg�on �s generally thought to be low, 

as these areas are nutr�ent-l�m�ted and rel�ant upon 

phys�cal dr�vers such as seasonal w�nds to resuspend 

benth�c depos�ts �n the water column. Pr�mary 

product�v�ty �s l�kely to be �nfluenced by the transfer of 

nutr�ents from the coastal zone. Wh�le the mechan�sms 

for the transfer of nutr�ents between the coastal and 

m�d-shelf reg�ons are not well known, �t �s presumed 

that m�grat�on of demersal spec�es between the coast 

and m�d-shelf may enhance nutr�ent transfer. Tert�ary 

consumers �n Commonwealth waters are l�kely to �nclude 

small sharks, tunas and dolph�ns. The Northern Demersal 

Scalefish F�shery operates �n 30–200 m water depths 

w�th�n th�s b�oreg�on and targets deep-water snappers 

(Pristipomoides spp.) and emperors (Lethrinus spp.). 

Table 2��1 Features and areas of ecological importance in the Northwest Shelf Transition

Feature or area Rationale

The K�mberley coastl�ne 
(between Cape Leveque 
and the WA/NT border) 
and surround�ng waters 

The K�mberley coastl�ne and adjacent waters prov�de a range of �mportant hab�tats for 
spec�es �n the North-west Mar�ne Reg�on, �nclud�ng reefs, rocky headlands, mudflats, 
sandflats and mangroves. Many mar�ne spec�es use these areas as nursery and feed�ng 
grounds. The K�mberley �s part�cularly �mportant for the Western Austral�an or Group IV 
populat�on of humpback whales wh�ch breed �n the area, and Austral�an snubfin dolph�ns, 
wh�ch may be endem�c to Austral�an waters. The rugged coastl�ne, numerous �slands and 
reefs and surround�ng Commonwealth waters support a h�gh d�vers�ty of trop�cal spec�es 
�nclud�ng mar�ne turtles, dugongs and seab�rds. Connect�v�ty between b�ophys�cal and 
ecolog�cal processes occurr�ng �n state and Commonwealth waters are another �mportant 
l�nk of th�s area. 
In part�cular, the follow�ng s�tes are noted for the�r ecolog�cal �mportance:

Montgomery Reef �n Coll�er Bay – an �nshore reef that �ncludes a h�gh b�omass of 
coral and �s an area of h�gh b�olog�cal product�v�ty that attracts aggregat�ons of many 
mar�ne spec�es �nclud�ng turtles. 
T�dal creeks around Yamp� Sound and between Kur� Bay and Cambr�dge Gulf are 
�mportant year-round hab�tat for Indo-Pac�fic humpback dolph�ns and Austral�an 
snubfin dolph�ns.
Waters between Cape Leveque and Cape Londonderry are regarded as the core of the 
Group IV humpback whale calv�ng area. Large aggregat�ons of humpbacks concentrate 
�n Camden Sound between July and November.
Adele Island supports large breed�ng populat�ons of brown boob�es and lesser 
fr�gateb�rds as well as smaller populat�ons of red-footed boob�es, masked boob�es and 
lesser crested terns.
K�ng Sound and the adjacent F�tzroy R�ver support a s�gn�ficant populat�on of 
freshwater sawfish, and are l�kely to be a s�gn�ficant stronghold for th�s spec�es 
worldw�de. These waters are also thought to be the only nursery area for freshwater 
sawfish �n the Reg�on.

•

•

•

•

•

Carbonate banks �n 
Joseph Bonaparte Gulf 
and surround�ng waters

Over 90 per cent of the carbonate banks �n the North-west Mar�ne Reg�on are located 
w�th�n th�s b�oreg�on, and they represent more than 70 per cent of carbonate banks �n 
Austral�a’s ent�re EEZ. 
It �s thought that the format�on of these banks �s assoc�ated w�th hydrocarbon seeps and 
the hard carbonate substrate �s �deal for reef-bu�ld�ng organ�sms. The carbonate banks are 
thought to be s�tes of enhanced b�olog�cal product�v�ty that may support many trop�cal 
reef spec�es.
The banks, and the channels between them (e.g. Pengu�n Deeps), are also known forag�ng 
areas for flatback and loggerhead turtles. A d�st�nct genet�c populat�on of flatback turtles 
�nhab�t Joseph Bonaparte Gulf and areas of the adjacent North Mar�ne Reg�on.

P�nnacles �n the 
Bonaparte Depress�on 
and surround�ng waters

The Bonaparte Depress�on conta�ns 60 per cent of p�nnacles �n the North-west Mar�ne 
Reg�on and n�ne per cent of p�nnacles �n the ent�re EEZ. 
The p�nnacles are up to 50 m h�gh and 50–100 km long and are bel�eved to be assoc�ated 
w�th enhanced local b�olog�cal product�v�ty and d�verse spec�es assemblages. 
The p�nnacles are also �mportant forag�ng areas for green, flatback, loggerhead and ol�ve 
r�dley turtles. 
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Figure 2��8 The Timor Province 

The Commonwealth waters of the T�mor Prov�nce 

cover 14.6 per cent of the total area of the North-

west Mar�ne Reg�on. The b�oreg�on occup�es the slope 

between Broome and Cape Bouganv�lle and has an area 

of 156 669 km2, of wh�ch 155 899 km2 or 99.5 per cent �s 

�n Commonwealth waters. Water depth �n th�s b�oreg�on 

ranges from 200 m near the shelf break to 5920 m on 

the Argo Abyssal Pla�n. 

Geomorphology – The T�mor Prov�nce �s located on 

the cont�nental slope and �ncludes topograph�c features 

such as the Scott Plateau, the Ashmore Terrace, and 

part of the Rowley Terrace, as well as a port�on of the 

Argo Abyssal Pla�n. The Scott Plateau �s a s�gn�ficant 

geomorph�c feature. It occurs �n water depths of 

2000–3000 m and �s fr�nged by numerous spurs and 

valleys. It �s separated from the Rowley Terrace by 

canyons �nclud�ng the Bowers Canyon. These canyons 

are bel�eved to be up to 50 m�ll�on years old and were 

excavated by sed�ment and water movements dur�ng the 

long evolut�on of the Reg�on (DEWHA 2008). 

Almost half of the reefs �n the North-west Mar�ne 

Reg�on occur �n the T�mor Prov�nce, �nclud�ng Scott, 

Ser�ngapatam and Ashmore reefs and Cart�er Island. 

Ashmore Reef �s the most northern reef of the b�oreg�on 

and r�ses from water depths of about 300 m on the 

slope adjacent to the Sahul Shelf. 

Ashmore Reef Nat�onal Nature Reserve �s a 

Commonwealth mar�ne reserve and �s composed of 

�slands that are more robustly developed on the�r 

southern marg�ns than the�r northern marg�ns as a result 

of the�r exposure to an energet�c southeast w�nd and 

swell reg�me (Baker et al. 2008). Cart�er Island l�es about 

45 km to the south-east of Ashmore Reef and covers 

approx�mately 167 km2. Cart�er Island Mar�ne Reserve �s 

also a Commonwealth mar�ne reserve and both reserves 

�nclude the seabed and substrate to a depth of 1000 m.

Ser�ngapatam Reef l�es to the south of Ashmore Reef �n 

water depths of about 400 m. Scott Reef �s a further 

23 km south of Ser�ngapatam Reef and r�ses from water 

depths of approx�mately 450 m on the slope to the 

east of the Scott Plateau. It has an area of 800 km2 

and cons�sts of two separate atolls (North Scott Reef 

and South Scott Reef) that are separated by a channel 

of water that �s about 400 m deep. One of the most 

s�gn�ficant aspects of the reefs of the T�mor Prov�nce 

�s that they reflect a trans�t�on �n reef type from algal-

dom�nated reefs north of Ashmore Reef to hard-coral-

dom�nated reefs south of, and �nclud�ng, Ashmore Reef. 
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Oceanography – The surface waters of th�s b�oreg�on 

are aga�n dom�nated by the Indones�an Throughflow 

and are warm and ol�gotroph�c (low �n nutr�ents). 

Throughflow waters are bel�eved to be c�rculated 

throughout the b�oreg�on v�a offshoots of the South 

Equator�al Current (as descr�bed �n Sect�on 2.1.1 for 

the Northwest Shelf Trans�t�on), but also by flows from 

the Eastern Gyral Current (see F�gure 2.3). As prev�ously 

descr�bed, there �s a strong south and westerly flow 

of surface waters dur�ng w�nter. However, dur�ng the 

summer Northwest Monsoon when the Throughflow 

weakens, the rec�rculat�on of surface waters back �nto 

the Reg�on v�a the Eastern Gyral Current may g�ve r�se 

to ant�-clockw�se c�rculat�ons result�ng �n a northward 

movement of water over the cont�nental slope �n th�s 

b�oreg�on. Some sc�ent�sts have suggested that th�s 

seasonal northward surface flow of the Eastern Gyral 

Current may be used by humpback, blue and sperm 

whales to ass�st the�r northward m�grat�ons (DEWHA 

2008). Cooler, more nutr�ent-r�ch waters beneath the 

Throughflow are bel�eved to be assoc�ated w�th the 

northward-flow�ng West Austral�an Current and poss�bly 

the Leeuw�n Undercurrent. 

Because of the bathymetry of the T�mor Prov�nce, and 

�ts pos�t�on on the cont�nental slope, strat�ficat�on of 

the water column �s more pronounced than �n most 

other b�oreg�ons. Internal t�des assoc�ated w�th h�ghly 

strat�fied water bod�es are a feature of the T�mor 

Prov�nce. The depth of the overly�ng surface waters, and 

hence the depth of the thermocl�ne �n th�s b�oreg�on, 

�s mod�fied by seasonal and �nterannual var�ab�l�ty �n 

current strengths. 

Oceanograph�c processes that m�x surface waters w�th 

deeper water layers are concentrated around the shelf 

break. The shelf break �s generally a dynam�c zone where 

vert�cal m�x�ng results �n a m�xed water mass that 

�ntrudes offshore from the shelf break across the slope 

at approx�mately the 100 m depth contour (Brewer et 

al. 2007), as well as �nshore across the cont�nental shelf 

�nto the adjacent Northwest Shelf Prov�nce (see Sect�on 

2.1.3). It �s poss�ble that edd�es form on the �nshore 

s�de of emergent reefs and �slands �n the b�oreg�on and 

could be an �mportant mechan�sm for m�x�ng the water 

column. S�m�larly, the act�on of �nternal waves on the 

shelf break and around �slands �n the b�oreg�on �s an 

�mportant phys�cal process that may enhance vert�cal 

m�x�ng and therefore may play an �mportant role �n 

st�mulat�ng seasonal b�olog�cal product�v�ty (F�gure 2.9). 

Internal waves around Scott Reef have been recorded at 

he�ghts of around 60 m from peak to trough (Wolansk� 

& Delasalle 1995). 

Figure 2��9 Oceanographic processes around offshore coral reefs in the Timor Province
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le Biological communities – The var�ety of geomorph�c 

features �n the T�mor Prov�nce, together w�th �ts vary�ng 

bathymetry, results �n several d�st�nct hab�tats and 

b�olog�cal commun�t�es, many of wh�ch occur �n close 

prox�m�ty. For example, shallow reefs on the shelf break 

occur �n close prox�m�ty to adjacent deep water muddy 

seabeds on the slope (Brewer et al. 2007). The reefs and 

�slands of the b�oreg�on are regarded as b�od�vers�ty 

hotspots and �nclude a range of �mportant pelag�c and 

benth�c ecolog�cal commun�t�es. 

Ashmore Reef �s character�sed as a scleract�n�an coral 

reef. It �s a s�gn�ficant breed�ng area for green turtles 

and has a h�gh coverage of seagrass that supports a 

small dugong populat�on. Ashmore �s also �nternat�onally 

recogn�sed for �ts abundance and d�vers�ty of sea snakes 

(Gu�nea 2007). Both Ashmore Reef and Cart�er Island are 

�mportant stag�ng posts for m�gratory shoreb�rds and 

support some of the most �mportant seab�rd rooker�es �n 

the North-west Mar�ne Reg�on. Further �nformat�on on 

Ashmore Reef Nat�onal Nature Reserve and Cart�er Island 

Mar�ne Reserve �s conta�ned �n Chapter 3. 

Scott and Ser�ngapatam reefs are also scleract�n�an 

coral reefs and are reg�onally �mportant for the�r 

h�gh b�od�vers�ty. They represent the l�m�t of the 

geograph�c range of many fish spec�es, �nclud�ng 

Indones�an spec�es that are not found anywhere else 

�n Austral�a. In add�t�on, the reefs are the only known 

hab�tat �n Western Austral�a for many fish, molluscs 

and ech�noderms. Scott Reef also supports a small 

but genet�cally d�st�nct breed�ng populat�on of green 

turtles and �s an �mportant stag�ng post for m�gratory 

shoreb�rds. It �s also thought to be a forag�ng area for 

seab�rds �nclud�ng roseate terns, lesser fr�gateb�rds, 

brown boob�es and wedge-ta�led shearwaters (Donovan 

et al. 2008). There are thought to be h�ghly d�verse deep 

coral water hab�tats around Scott Reef that are not 

found elsewhere �n Austral�an waters.

The spec�es compos�t�on of all the hard coral reefs �n 

the b�oreg�on �s very s�m�lar and reflects strong l�nks 

w�th Indo–west Pac�fic fauna, largely as a result of 

the d�spersal of coral spawn v�a reg�onal currents. The 

reefs and �slands �n th�s b�oreg�on are thought to be 

�mportant b�olog�cal stepp�ng-stones between centres 

of b�od�vers�ty �n the Indo–Pac�fic and reef ecosystems 

further south. There �s no s�gn�ficant endem�sm 

among the corals of the eastern and western coasts of 

northern Austral�a. However, there �s a greater level of 

endem�sm �n b�olog�cal commun�t�es, such as sponges 

and molluscs, whose larvae are generally not transported 

long d�stances by ocean currents. For example, a large 

component of the sponge fauna of Scott Reef �s un�que 

to Scott Reef and does not occur at Ser�ngapatam, 

desp�te the close prox�m�ty of the two reefs and the�r 

connect�on v�a reg�onal currents. 

Coral reefs �n th�s b�oreg�on support a h�gh b�omass of 

fish spec�es, �nclud�ng trop�cal reef fish, small pelag�c 

fish, parrotfish and groupers as well as larger spec�es 

such as trevally, coral trout, emperors, snappers, 

dolph�nfish, marl�n and sa�lfish. These reefs and the�r 

surround�ng waters are also �mportant hab�tats for 

cetaceans and seab�rds. 

The b�olog�cal commun�t�es of Ashmore, Cart�er, Scott 

and Ser�ngapatam reefs are well understood compared 

w�th those of the slope and abyssal pla�n. Desp�te 

the�r ecolog�cal �mportance, reefs represent only a 

small proport�on of the hab�tat types that occur �n 

the T�mor Prov�nce. Based on an understand�ng of 

the oceanograph�c processes that g�ve r�se to bursts 

�n b�olog�cal product�v�ty, �t �s l�kely that �mportant 

demersal commun�t�es also occur �n the canyons, banks 

and deep holes of the b�oreg�on, as well as on the 

Ashmore and Rowley terraces and Scott Plateau. 

The North West Slope Trawl F�shery targets scamp� �n 

the Reg�on. Data from the fishery suggests that muddy 

sed�ments �n the T�mor Prov�nce support s�gn�ficant 

populat�ons of crustaceans (Brewer et al 2007). In 

add�t�on, research �nto the demersal fish commun�t�es of 

the cont�nental slope has �dent�fied the T�mor Prov�nce 

as an �mportant b�oreg�on because of the presence 

of a number of endem�c fish spec�es, and two d�st�nct 

demersal commun�ty types assoc�ated w�th the upper 

slope (water depths of 225–500 m) and m�d-slope (water 

depths of 750–1000 m) (Last et al. 2005). Th�s research 

suggests th�s b�oreg�on may be d�st�nct�ve because of 

the absence of a d�screte m�d-upper slope hab�tat, wh�ch 

has been �dent�fied �n other Austral�an cont�nental slope 

b�oreg�ons. However, the current understand�ng of the 

relat�onsh�p between demersal fish commun�t�es and 

benth�c env�ronments on the cont�nental slope, as well 

as the troph�c relat�onsh�ps of th�s area, �s rud�mentary. 

A number of m�gratory spec�es occur �n the T�mor 

Prov�nce. It �s l�kely that southern bluefin tuna 

travel through the b�oreg�on on the�r way to and 

from spawn�ng grounds between Java and Austral�a. 

M�grat�ng whales, �nclud�ng humpback, sperm and blue 

whales, may ‘r�de’ the northward flows of the Eastern 

Gyral Current and South Equator�al Current enroute to 

breed�ng grounds off the K�mberley (DEWHA 2008). 
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le Blue whales reportedly move between Scott Reef and 

Browse Island dur�ng July (northern m�grat�on) and aga�n 

dur�ng October–November as part of the�r southern 

m�grat�on (DEWHA 2008). Whal�ng records from the 

19th century �nd�cate that h�stor�cally the number of 

sperm whales was h�gh �n th�s b�oreg�on. Although the�r 

numbers today are unknown, �t �s poss�ble that they 

congregate around canyon heads adjacent to the Scott 

Plateau, attracted h�gh levels of b�olog�cal product�v�ty 

wh�ch support aggregat�ons of prey spec�es.

Ecosystem processes – The layer of water der�ved from 

the Indones�an Throughflow that compr�ses the top part 

of the water column has a d�rect �mpact upon b�olog�cal 

product�v�ty �n th�s b�oreg�on. N�trate and phosphate 

concentrat�ons are low at the surface, but are h�gh at 

water depths of around 500 m and deeper (Brewer et al. 

2007). Enhanced b�olog�cal product�v�ty �n the b�oreg�on 

�s l�kely to be assoc�ated w�th ephemeral events such 

as topograph�cally �nduced water movement through 

canyons and around geomorph�c features, wh�ch cause 

m�x�ng of the water column and prov�de the st�mulus 

for product�v�ty bursts when the thermocl�ne �s l�fted 

�nto the phot�c zone. The act�on of �nternal waves, 

part�cularly �n canyons, around �slands and reefs, and on 

the shelf break, may be another �mportant �nfluence on 

b�olog�cal product�v�ty �n th�s b�oreg�on. Therefore, the 

canyons on the slope between the Argo Abyssal Pla�n and 

Scott Plateau, as well as to the north of Scott Reef are 

thought to be assoc�ated w�th small, per�od�c upwell�ngs 

and are s�tes of locally enhanced b�olog�cal product�v�ty. 

The troph�c system �n the pelag�c zone �s based on 

phytoplankton, and organ�sms l�ke copepods are thought 

to be the dom�nant pr�mary consumers. Secondary 

consumers �nclude a larger range of plankton�c taxa 

such as larval fish (�nclud�ng herr�ng, sard�nes, anchov�es 

and jack mackerel), small pelag�c fish spec�es and 

�nvertebrates �nclud�ng cephalopods. These �n turn are 

preyed upon by large pelag�c fish, sharks and mammals 

(Brewer et al. 2007). 

The troph�c dynam�cs of the benth�c and demersal 

system throughout most of the T�mor Prov�nce are 

detr�tus based and rel�ant upon depos�t-feed�ng �nfauna 

and ep�fauna (an�mals that l�ve on the seafloor or burrow 

�nto �ts sed�ments, e.g. nematodes, polychaete worms, 

shelled molluscs and a var�ety of crustaceans). These 

feed on bacter�a and are preyed upon by secondary 

consumers such as fish, larger molluscs and crustaceans 

(Brewer et al. 2007). Tert�ary consumers �n deeper waters 

are l�kely to �nclude carn�vorous fish (e.g. angler fish), 

deep water sharks (e.g. s�x-g�ll shark), large squ�ds and 

toothed whales. 

As product�v�ty hotspots, the reefs and coral atolls of 

the T�mor Prov�nce have d�st�nct�ve troph�c structures. 

Internal waves recorded around Scott Reef are thought 

to br�ng nutr�ents from below the thermocl�ne (located 

at about 100 m depth) to w�th�n 40 m of the surface 

and �nto the phot�c zone (Brewer et al. 2007). These 

nutr�ents are then concentrated around channels �n the 

reefs, mak�ng them ava�lable to pr�mary consumers near 

the surface (Brewer et al. 2007). The m�x�ng of warm 

surface waters w�th deeper waters that are h�gher �n 

nutr�ents st�mulates phytoplankton product�on and 

zooplankton blooms that attract plankt�vorous squ�d 

and fish such as anchov�es (Engraul�dae), small pelag�c 

fish and predators such as dolph�ns, str�ped marl�n 

(Tetrapturus audax), tunas and wahoo (Acanthocybium 

solandri) (Brewer et al. 2007). 

B�geye trevally. Photo: Photol�brary.
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Table 2��2 Features and areas of ecological importance in the Timor Province 

Feature or area Rationale

Ashmore Reef Nat�onal 
Nature Reserve and 
Cart�er Island Mar�ne 
Reserve and surround�ng 
waters

The Commonwealth waters w�th�n and adjacent to Ashmore Reef and Cart�er Island are 
s�tes of enhanced local b�olog�cal product�v�ty, w�th�n an area of relat�vely unproduct�ve 
waters. Local�sed upwell�ng and turbulent m�x�ng around the reefs del�ver nutr�ents to the 
system. 
The reefs prov�de var�ed structural hab�tat that attracts a d�verse range of pr�mary and 
secondary consumers �nclud�ng sea cucumbers, small pelag�c fish, parrot fish, and groupers. 
These, �n turn, attract h�gher order consumers such as trevally, coral trout, emperors, 
snappers, dolph�nfish, marl�n and sa�lfish, as well as cetaceans and seab�rds. 
The �slands are �mportant areas for the follow�ng protected spec�es: 

Ashmore Reef �s �nternat�onally s�gn�ficant for �ts abundance and d�vers�ty of sea 
snakes. 
Both Ashmore Reef and Cart�er Island have been �dent�fied as cr�t�cal nest�ng and 
�nternest�ng hab�tat for green turtles, support�ng one of three genet�cally d�st�nct 
breed�ng populat�ons �n the North-west Mar�ne Reg�on. Low level nest�ng act�v�ty by 
loggerhead turtles has also been recorded. 
Large and s�gn�ficant feed�ng populat�ons of green, hawksb�ll and loggerhead turtles 
occur around the reefs. It �s est�mated that approx�mately 11 000 mar�ne turtles feed 
�n the area throughout the year. 
Ashmore Reef supports a small dugong populat�on of less than 50 �nd�v�duals that 
breeds and feeds around the reef. Th�s populat�on �s thought to be genet�cally d�st�nct 
from other Austral�an populat�ons. 
The �slands support some of the most �mportant seab�rd rooker�es on the North West 
Shelf �nclud�ng colon�es of br�dled terns, common nodd�es, brown boob�es, eastern reef 
egrets, fr�gateb�rds, trop�cb�rds, red-footed boob�es, roseate terns, crested terns and 
lesser crested terns. 
Ashmore Reef and Cart�er Island are �mportant stag�ng po�nts/feed�ng areas for many 
m�gratory shoreb�rds.

•

•

•

•

•

•

Scott Reef and 
Ser�ngapatam Reef and 
surround�ng waters

Commonwealth waters surround�ng Scott and Ser�ngapatam reefs are areas of enhanced 
local�sed b�olog�cal product�v�ty and prov�de a var�ety of hab�tats for a d�verse range of 
mar�ne spec�es. Scott Reef �s an �mportant stag�ng area for m�gratory shoreb�rds and a 
forag�ng area for seab�rds �nclud�ng roseate terns, lesser fr�gateb�rds, brown boob�es and 
wedge-ta�led shearwaters. Scott Reef also supports a small but genet�cally d�st�nct breed�ng 
populat�on of green turtles, and both Scott and Ser�ngapatam reefs are �mportant areas for 
sea snakes.
The reefs themselves are b�ogeograph�cally �mportant for the�r l�nks w�th fauna of the 
Indo–Pac�fic and support many spec�es of fish, molluscs and ech�noderms that are found 
nowhere else �n Western Austral�a. Each reef has d�verse but d�st�nct sponge commun�t�es. 

Demersal fish 
commun�t�es assoc�ated 
w�th the upper and m�d-
slope 

The upper slope (225–500 m depth) and m�d slope (750–1000 m depth) hab�tats of the 
cont�nental slope of th�s b�oreg�on and the ne�ghbour�ng Northwest Trans�t�on support r�ch 
and d�verse demersal fish commun�t�es w�th a h�gh level of endem�sm (64 spec�es).

Canyons �n the slope 
between the Argo 
Abyssal Pla�n and Scott 
Plateau and the north of 
Scott Reef 

The canyons �n the slope between the Argo Abyssal Pla�n and Scott Plateau and the 
north of Scott Reef are bel�eved to be up to 50 m�ll�on years old and are assoc�ated w�th 
small, per�od�c upwell�ngs that result �n local�sed h�gher levels of b�olog�cal product�v�ty. 
Anecdotal ev�dence of the processes occurr�ng �n canyon heads suggests that they support 
fish aggregat�ons that attract larger predatory fish, sharks and cetaceans. H�stor�cal whal�ng 
records �nd�cate that aggregat�ons of sperm whales occurred on the Scott Plateau. There �s 
also anecdotal ev�dence that the Scott Plateau may be a breed�ng ground for sperm whales 
and beaked whales. 
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le 2.1.3 Northwest Shelf Prov�nce

Figure 2��11 The Northwest Shelf Province 

The Northwest Shelf Prov�nce �s located pr�mar�ly on the 

shelf between North West Cape and Cape Bouga�nv�lle, 

and encompasses much of the area more commonly 

known as the North West Shelf. It covers an area of 

238 759 km2, of wh�ch 209 743 km2 or 87.8 per cent �s 

w�th�n the Reg�on. The Commonwealth waters of the 

b�oreg�on represent 19.6 per cent of the total area of the 

North-west Mar�ne Reg�on. The b�oreg�on var�es �n w�dth 

from around 50 km at Exmouth Gulf to greater than 

250 km off Cape Leveque and �ncludes water depths of 

0–200 m, w�th more than 45 per cent of the b�oreg�on 

hav�ng a depth of 50–100 m. 

Geomorphology – The Northwest Shelf Prov�nce �s 

located almost ent�rely on the cont�nental shelf, except 

for a small area to the north of Cape Leveque that 

extends onto the cont�nental slope. Th�s b�oreg�on 

�ncludes more than 60 per cent of the cont�nental shelf 

�n the North-west Mar�ne Reg�on (Baker et al. 2008). 

The shelf gradually slopes from the coast to the shelf 

break, but d�splays a number of seafloor features such 

as banks/shoals and holes/valleys. These are thought to 

be morpholog�cally d�st�nct from other features of these 

types found elsewhere �n the North-west Mar�ne Reg�on, 

and have a d�fferent sed�mentology (Baker et al. 2008). 

For example, the Glomar Shoals occur approx�mately 30–

40 km offshore of Damp�er �n water depths of between 

26–70 m and are d�st�ngu�shed by h�ghly fractured 

molluscan debr�s, corall�ne rubble and coarse carbonate 

sand (Baker et al. 2008). 

The Leveque R�se, a large plateau, �s one of only two 

shelf plateaux w�th�n the North-west Mar�ne Reg�on. 

S�gn�ficant areas of t�dal sandwaves/sandbanks, rang�ng 

�n he�ght between 5–10 m, occur on the �nner-most 

reaches of Exmouth Gulf and are one of only three major 

occurrences of th�s type of feature �n the Reg�on. The 

shelf also conta�ns several terraces and steps that extend 

�nto adjacent b�oreg�ons and reflect anc�ent coastl�nes 

from when the sea level �n the Reg�on was lower than �t 

�s today. The most prom�nent of these occurs at a water 

depth of approx�mately 125 m and �s bel�eved to be an 

�mportant m�gratory pathway for cetaceans and other 

pelag�c spec�es such as the whale shark (DEWHA 2008). 

Sed�ment d�fferent�at�on w�th�n the Northwest Shelf 

Prov�nce occurs on a north-south grad�ent. South of 

Broome, sed�ment texture �s relat�vely homogenous and 

dom�nated by sands, w�th a small proport�on of gravels. 

Mud �ncreases sl�ghtly w�th�n 100 km of the coast and 

w�th�n 100 km of the shelf break but �s mostly absent 

from areas �n between (Baker et al. 2008). North of 
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Broome, sed�ment texture �s h�ghly var�able; sand 

dom�nates �n some areas and gravel dom�nates �n others, 

w�th no d�scern�ble spat�al pattern. 

The dynam�c ocean�c env�ronment �nfluences sed�ment 

d�str�but�on throughout the b�oreg�on. The seafloor 

of th�s b�oreg�on �s part�cularly strongly affected by 

cyclon�c storms, long-per�od swells and large �nternal 

t�des, wh�ch can resuspend sed�ments w�th�n the water 

column as well as move sed�ment across the shelf 

(Margvelashv�l� et al. 2006). 

Oceanography – The Northwest Shelf Prov�nce extends 

across both State and Commonwealth waters and 

�s located �n a trans�t�onal cl�mat�c reg�on between 

the dry trop�cs to the south and the hum�d trop�cs to 

the north (average ra�nfall �n Broome �s tw�ce that of 

Port Hedland). The surface waters of the b�oreg�on 

are trop�cal year-round, w�th summer sea surface 

temperatures around 26ºC, and w�nter temperatures 

around 22ºC. The surface water layers of th�s b�oreg�on 

are h�ghly strat�fied dur�ng summer months, w�th the 

thermocl�ne occurr�ng at water depths of 30–60 m. 

In w�nter surface waters are well m�xed, w�th the 

thermocl�ne occurr�ng at 120 m depth (James et al. 

2004). 

The oceanography of th�s b�oreg�on �s dom�nated by 

the movement of surface currents der�ved from waters 

of the Indones�an Throughflow. Throughflow waters 

are c�rculated through the North-west Mar�ne Reg�on 

by branches of the South Equator�al and Eastern Gyral 

Currents. In add�t�on, the Holloway Current mov�ng 

southwards along the shelf br�ngs waters from the Banda 

and Arafura seas and perhaps the Gulf of Carpentar�a at 

the conclus�on of the Northwest Monsoon �n March–

Apr�l (see F�gure 2.3). 

Water c�rculat�on �n the Northwest Shelf Prov�nce �s 

h�ghly seasonal. Dur�ng w�nter, when the southern 

flow of the Throughflow �s greatest, �t dom�nates the 

water column. Dur�ng summer when the Throughflow 

�s weaker, strong w�nds from the southwest cause 

�nterm�ttent reversals of the currents, wh�ch may be 

assoc�ated w�th occas�onal weak upwell�ngs of colder, 

deeper water onto the shelf (Cond�e et al. 2006). The 

N�ngaloo Current �s also thought to �ntrude �nto the 

southern part of th�s b�oreg�on dur�ng summer, flow�ng 

towards the north as far as Barrow Island. 

Crystal crabs (Chaceon sp) feed�ng on a squ�d carcass at 701 m water depth. Photo: CSIRO.
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T�dal act�v�ty �s a s�gn�ficant factor �n the oceanography 

of the Northwest Shelf Prov�nce. T�des are large and 

�ncrease �n magn�tude from south to north, from 

ampl�tudes of about 1 m near Exmouth to over 3 m near 

Broome (Brewer et al. 2007). T�des contr�bute to vert�cal 

m�x�ng of surface water layers and sed�ments, mostly 

�n shallower waters, although t�dal effects are l�kely to 

be ev�dent across the shelf. H�gh evaporat�on rates �n 

the shallower coastal waters result �n the slow offshore 

movement of denser, more sal�ne waters across the 

North West Shelf as a bottom layer from coastal waters 

out as far as the 200 m depth contour, �.e. the edge of 

th�s b�oreg�on (James et al. 2004). 

Internal t�des, although generated pr�mar�ly around the 

shelf break, may have an �nfluence �n th�s b�oreg�on as 

the crests of �nternal waves rad�ate onshore from the 

shelf break as far as the strat�ficat�on of the water layer 

extends. As d�scussed prev�ously, when �nternal waves 

break they can cause m�x�ng of more nutr�ent-r�ch water 

w�th�n the phot�c zone, wh�ch may �n turn result �n a 

burst of b�olog�cal product�v�ty. F�gure 2.12 dep�cts the 

major aspects of reg�onal oceanography on the North 

West Shelf. 

Cyclones are another s�gn�ficant phys�cal dr�ver �n th�s 

b�oreg�on. The North West Shelf exper�ences an average 

of four cyclones each year, two of wh�ch make landfall. 

Hurr�cane-force w�nds assoc�ated w�th cyclones can 

reach speeds of up to 240 km/h (James et al. 2004) and 

cyclone-generated storm currents can cause s�gn�ficant 

sed�ment movement on the seafloor as well as vert�cal 

m�x�ng of the water column. Wh�le cyclones can be very 

�nfluent�al at the local scale, the overall contr�but�on of 

cyclones to reg�onal b�olog�cal product�v�ty �s cons�dered 

to be low (Holloway et al. 1985). 

Biological communities – The sandy substrates on the 

shelf w�th�n th�s b�oreg�on are thought to support low 

dens�ty benth�c commun�t�es of bryozoans, molluscs 

and ech�no�ds. Sponge commun�t�es are also sparsely 

d�str�buted on the shelf, but are found only �n areas of 

hard substrate. The reg�on between Damp�er and Port 

Hedland has been descr�bed as a hotspot for sponge 

b�od�vers�ty (Hooper & Ek�ns 2004). Th�s b�od�vers�ty 

may reflect the tendency of sponge larvae to settle out 

of the water column very qu�ckly, result�ng �n m�n�mal 

larval exchange and h�gh populat�on d�fferent�at�on 

between sponge commun�t�es. Other benth�c and 

demersal spec�es �n th�s b�oreg�on �nclude sea cucumbers, 

urch�ns, prawns and squ�d. 

The benth�c and pelag�c fish commun�t�es of the 

Northwest Shelf Prov�nce are strongly depth-

related, �nd�cat�ve of a close assoc�at�on between fish 

commun�t�es and benth�c hab�tats (Brewer et al. 2007). 

The fish commun�t�es are also h�ghly d�verse and a 

number of fish b�od�vers�ty hotspots have been �dent�fied 

between Port Hedland and North West Cape (Fox & 

Beckley 2005). F�sh spec�es of the �nner shelf �nclude 

l�zardfish, goatfish, trevally, anglefish and tuskfish. Deep 

goatfish, deep l�zardfish, ponyfish, deep threadfin bream, 

adult trevally, b�llfish and tuna are found �n areas w�th 

water depths of between 100–200 m. Span�sh mackerel 

spawn �n th�s area between August and November. 

The Glomar Shoals appear to be a part�cularly �mportant 

s�te for fish spec�es w�th�n the b�oreg�on, probably 

Figure 2.12 Major geomorphic and oceanographic features of the North West Shelf Figure 2.12 Major geomorphic and oceanographic features of the North West Shelf 

Adapted from James et al. 2004.
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because of �ncreased b�olog�cal product�v�ty assoc�ated 

w�th local�sed upwell�ng at th�s locat�on (Brewer et al. 

2007). A number of commerc�al fish spec�es are caught 

�n h�gh numbers �n th�s area, �nclud�ng Rank�n cod, 

brownstr�pe snapper, red emperor, cr�mson snapper and 

the frypan bream. 

Numerous m�gratory spec�es travel through th�s 

b�oreg�on. The northerly humpback whale m�grat�on 

pathway approaches the K�mberley coast near Quondong 

Po�nt, before mov�ng further offshore to pass to the 

west of the Lacepede Islands. The southern humpback 

m�grat�on follows the coastl�ne between Cape Leveque 

and Pender Bay before aga�n d�vert�ng west around 

the Lacepede Islands and then south, parallel�ng the 

coast on the 20–30 m depth contour, approx�mately 

20 naut�cal m�les west of Broome (Jenner et al. 2001). 

Exmouth Gulf (�n State waters) �s an �mportant rest�ng 

area for m�grat�ng humpbacks, part�cularly for cows 

and calves on the southern m�grat�on. Sharks, �nclud�ng 

whale sharks, feed and m�grate through th�s b�oreg�on, 

as do dugongs.

The Northwest Shelf Prov�nce supports several res�dent 

populat�ons of common bottlenose dolph�ns and 

Indo-Pac�fic humpback dolph�ns �nclud�ng around the 

Montebello Islands and �n the bays of the Damp�er 

Pen�nsula. Roebuck Bay supports a s�gn�ficant populat�on 

of Austral�an snubfin dolph�ns (Th�ele 2008) and waters 

around Browse Island support the h�ghest d�vers�ty of 

cetacean spec�es �n Western Austral�a �nclud�ng large 

numbers of ocean�c dolph�ns (Jenner & Jenner 2008). 

Numerous nest�ng s�tes for green, hawksb�ll, flatback and 

loggerhead turtles occur along the coast and on offshore 

�slands �n and adjacent to the Reg�on, and the waters of 

the b�oreg�on prov�de extens�ve developmental hab�tat 

for juven�les and forag�ng areas for res�dent adults. The 

b�oreg�on supports s�gn�ficant breed�ng populat�ons 

of several seab�rd spec�es �nclud�ng wedge-ta�led 

shearwaters, crested, br�dled and sooty terns, brown 

boob�es and lesser fr�gateb�rds. A number of �mportant 

seab�rd breed�ng s�tes are located �n areas adjacent to 

the North-west Mar�ne Reg�on �nclud�ng the Lacepede 

Islands, E�ghty M�le Beach, Roebuck Bay, Serrur�er Island 

and Montebello, Lowendal and Barrow �slands. 

Coastal hab�tats are �mportant for many of the Reg�on’s 

mar�ne spec�es. Areas of mangrove along the P�lbara 

coast prov�de �mportant nursery hab�tat for many mar�ne 

fish spec�es and support prawn and crab (e.g. coral, 

blue and sw�mmer crab) fisher�es. Coastal seagrasses 

and algal mats also prov�de �mportant hab�tat for fish 

and dugongs through the length of the b�oreg�on. The 

sheltered embayments along the west coast of Damp�er 

Pen�nsula adjacent to the Reg�on, part�cularly Carnot 

Bay, Beagle Bay and Pender Bay support extens�ve 

mangrove systems (Kenneally 1982). Coastal mangrove 

and algal mats are s�tes of n�trogen fixat�on and nutr�ent 

recycl�ng, prov�d�ng nutr�ents �n shallower waters that 

are transported across the shelf v�a currents and t�des. 

The shallower waters also conta�n an extens�ve array 

of small barr�er and fr�ng�ng reefs, �nclud�ng �mportant 

s�tes such as Damp�er Arch�pelago, wh�ch �s thought to 

be the r�chest area of mar�ne b�od�vers�ty �n Western 

Austral�a. The relat�onsh�p between coastal hab�tats and 

adjacent Commonwealth waters �s poorly understood. 

However, because of the�r h�gher b�olog�cal product�v�ty, 

these areas are l�kely to be aggregat�on s�tes for many 

mar�ne spec�es that move throughout the b�oreg�on. 

Ecosystem processes – The warm, low sal�n�ty waters 

of the Indones�an Throughflow generally suppress 

upwell�ngs �n the Northwest Shelf Prov�nce. However, 

b�olog�cal product�v�ty �n the b�oreg�on �s thought to be 

st�mulated through the act�on of phys�cal dr�vers such 

as �nternal waves, t�dal st�rr�ng and cyclones. Broadly, 

the �nner shelf exper�ences ol�gotroph�c cond�t�ons, 

w�th ep�sod�c �nject�ons of nutr�ents dur�ng storm 

events when run-off from terrestr�al sources occurs 

and when sed�ments are resuspended as a result of 

cyclon�c or t�dal act�v�ty. Quondong Po�nt and Browse 

Island, adjacent to the Reg�on, are thought to be areas 

of enhanced b�olog�cal product�v�ty (DEWHA 2008), 

but the processes underly�ng th�s product�v�ty are 

unclear. Waters surround�ng Quondong Po�nt attract 

large numbers of cetaceans, turtles, fish, dugongs and 

seab�rds. Product�v�ty �n th�s area may be assoc�ated 

w�th a un�que comb�nat�on of bathymetry and 

oceanography where a strong current runn�ng along the 

coastl�ne �nteracts w�th the 50 metre contour l�ne wh�ch 

runs perpend�cular to the coast. Th�s �nteract�on �s l�kely 

to cause m�x�ng of deeper, more nutr�ent-r�ch waters 

w�th surface waters, result�ng �n �ncreased product�v�ty. 

Local�sed upwell�ngs are thought to occur around Browse 

Island, s�m�larly enhanc�ng product�v�ty and attract�ng 

aggregat�ons of mar�ne spec�es �nclud�ng large numbers 

of cetaceans.

The m�d-shelf �s also generally ol�gotroph�c w�th sporad�c 

ava�lab�l�ty of h�gher levels of nutr�ents assoc�ated w�th 

vert�cal m�x�ng and �nternal wave act�v�ty occurr�ng 

around the shelf break and extend�ng onto the shelf. 

Wh�le not as pronounced as for the �nner shelf, cyclones 
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Table 2��3 Features and areas of ecological importance in the Northwest Shelf Province

Feature or area Rationale

Browse Island and 
surround�ng waters 

Browse Island �s a major rookery for green turtles and flatback turtles also nest here. 
Local�sed upwell�ngs occur around the �sland and may be assoc�ated w�th concentrat�ons of 
trop�cal kr�ll, a potent�al source of food for blue whales �n the Reg�on. Waters surround�ng 
Browse Island support a larger number of cetacean spec�es than anywhere else �n Western 
Austral�a. 

Lacepede Islands and 
surround�ng waters 

The Lacepede Islands prov�de cr�t�cal nest�ng and �nternest�ng hab�tat for green turtles and 
are the s�te of the largest green turtle rookery �n Western Austral�a. The Commonwealth 
waters surround�ng the �slands are �mportant for m�grat�ng mar�ne turtles as they move 
between nest�ng and feed�ng s�tes �n th�s b�oreg�on and beyond. The Lacepede Islands also 
support some of the largest brown booby colon�es �n Western Austral�a. Other seab�rds also 
breed �n the area, �nclud�ng lesser fr�gateb�rds, br�dled terns, roseate terns and common 
nodd�es. The surround�ng waters are l�kely to prov�de food for seab�rd spec�es.

Quondong Po�nt, 
north of Broome and 
surround�ng waters 

Quondong Po�nt, adjacent to the Reg�on, �s an area of enhanced local�sed b�olog�cal 
product�v�ty, wh�ch supports large numbers of ba�tfish that �n turn attract aggregat�ons 
of seab�rds and other mar�ne l�fe �nclud�ng turtles, dugongs and poss�bly sawfish. Th�s area 
reflects the �mportant l�nkages between b�ophys�cal and ecolog�cal processes occurr�ng �n 
both State and Commonwealth waters. Large numbers of humpback whales, as well as other 
cetaceans such as false k�ller whales, pygmy blue whales and dolph�ns have been recorded 
�n the waters around Quondong Po�nt. Flatback turtles, wh�ch are known to nest at Barrow 
Island, have been regularly reported �n waters here and appear to travel to Quondong Po�nt 
from Barrow Island to feed. The processes that g�ve r�se to these aggregat�ons are not yet 
fully understood but may be assoc�ated w�th a un�que comb�nat�on of bathymetry and 
oceanography.

and strong t�des m�x water layers and nutr�ents and 

�nduce pulses of �ncreased b�olog�cal product�v�ty over 

the m�d shelf. 

Enhanced pelag�c product�on occurs on the outer shelf 

as a result of the �nteract�on of surface and deeper water 

masses on the adjacent shelf break, v�a vert�cal m�x�ng 

and poss�bly �nternal wave act�on. The m�xed water 

masses travel towards shore and can st�mulate b�olog�cal 

product�v�ty when the deeper nutr�ent-r�ch waters move 

�nto the phot�c zone where l�ght allows phytoplankton 

to take up the �nflux of nutr�ents. However, such 

upwell�ng events are l�kely to be sporad�c and short-

l�ved. The most favourable cond�t�ons for upwell�ng are 

assoc�ated w�th a weaken�ng of the Throughflow dur�ng 

summer, although some upwell�ng may st�ll occur dur�ng 

w�nter. The spat�al d�str�but�on and seasonal cycles of 

b�olog�cal product�v�ty �n the area are poorly understood, 

but h�gher product�v�ty �s l�kely to be assoc�ated w�th 

topograph�c features such as escarpments along the 

anc�ent coastl�ne and the Glomar Shoals. 

Pr�mary product�v�ty �n the Northwest Shelf Prov�nce 

�s thought to occur predom�nantly �n pelag�c 

env�ronments, where phytoplankton play an �mportant 

pr�mary producer role. Phytoplankton spec�es rap�dly 

mult�ply �n response to bursts �n nutr�ent ava�lab�l�ty 

and are subsequently consumed by zooplankton, that 

are �n turn consumed by small pelag�c fish. H�gher 

order tert�ary consumers, �nclud�ng squ�d, mackerel and 

seab�rds, feed on small pelag�c fish. Scavengers such as 

crabs, shr�mps and demersal sharks, and fish spec�es such 

as queenfish, mackerel, k�ng salmon and barramund� may 

also be common (Brewer et al. 2007). Trans�ent tert�ary 

consumers such as tuna, snapper spec�es and toothed 

cetaceans prov�de a l�nk between the pelag�c and 

benth�c systems, as they prey on demersal and pelag�c 

spec�es. Small amounts of detr�tus fall�ng to the seafloor 

prov�de another l�nk between the pelag�c and demersal 

systems and are ut�l�sed by sparse benth�c commun�t�es 

of sponges and sess�le filter-feeders. 
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le West coast of the 
Damp�er Pen�nsula, 
�nclud�ng Beagle 
and Pender bays and 
surround�ng waters

The sheltered embayments along the west coast of Damp�er Pen�nsula adjacent to the 
Reg�on, part�cularly Carnot Bay, Beagle Bay and Pender Bay support extens�ve mangrove 
systems wh�ch play a key role �n pr�mary product�v�ty �n �nshore waters, ma�nly dr�ven by 
t�dal movement and terrestr�al run-off. 
The b�ophys�cal and ecolog�cal processes occurr�ng �n the coastal areas have �mportant 
l�nks w�th Commonwealth waters, as the h�gher product�v�ty attracts aggregat�ons of fish 
spec�es, wh�ch �n turn attract a number of h�gher order mar�ne predators. 
Beagle Bay and Pender Bay are also �mportant for bottlenose dolph�ns, Indo-Pac�fic 
humpback dolph�ns and Austral�an snubfin dolph�ns. Small concentrat�ons of dugongs have 
been observed �n seagrass between Cape Bossut and K�ng Sound. These spec�es regularly use 
adjacent Commonwealth waters.

P�lbara coast (between 
Exmouth and Broome) 
and surround�ng waters

The P�lbara coastl�ne and adjacent waters encompass a number of s�tes of ecolog�cal 
�mportance that demonstrate the connect�v�ty between b�ophys�cal and ecolog�cal 
processes occurr�ng �n State and Commonwealth waters. The P�lbara coast supports a 
complex range of hab�tats �nclud�ng rocky coastl�nes, sandy substrates w�th mangroves and 
seagrass, and a number of �slands and assoc�ated reefs, �nclud�ng the Damp�er Arch�pelago.
These hab�tats support a h�gh d�vers�ty of mar�ne spec�es, �nclud�ng s�gn�ficant populat�ons 
of a number of protected spec�es. These spec�es are l�kely to move through and feed �n 
Commonwealth waters.
Montebello, Lowendal and Barrow �slands are rest�ng areas for m�grat�ng humpback 
whales and support res�dent populat�ons of common bottlenose dolph�ns and Indo-Pac�fic 
humpback dolph�ns, wh�le Roebuck Bay �s a s�gn�ficant area for Austral�an snub-fin dolph�ns. 
The P�lbara coast and offshore �slands also prov�de �mportant hab�tat for protected mar�ne 
turtle spec�es:

E�ghty M�le Beach �s a major rookery for flatback turtles. 
Serrur�er Island �s a major nest�ng area for green turtles and may also be a forag�ng 
area for th�s spec�es. 
Thevenard Island supports a s�gn�ficant flatback turtle rookery, along w�th small 
numbers of green turtles and �s a known feed�ng area for green turtles.
Many areas �n the Montebello, Lowendal and Barrow �slands complex have been 
�dent�fied as cr�t�cal nest�ng and �nternest�ng hab�tat for green, flatback and hawksb�ll 
turtles. Occas�onal nest�ng by loggerhead turtles has also been recorded on Barrow 
Island. 
Summer mat�ng aggregat�ons of green turtles occur to the west of Barrow Island and 
w�th�n the Montebello Island group. 
Poss�ble green turtle forag�ng grounds occur over the Barrow Shoals off the south-east 
coast of Barrow Island. Hawksb�ll turtle feed�ng grounds occur �n the Mary Anne and 
Great Sandy Island groups to the south of the Barrow Shoals. 
Rosemary Island and the Damp�er Arch�pelago prov�de cr�t�cal nest�ng and �nternest�ng 
hab�tat for flatback turtles, and support the most s�gn�ficant hawksb�ll turtle rookery 
�n Western Austral�a. Th�s rookery �s also one of the largest �n the Ind�an Ocean. 
Damp�er Arch�pelago also supports major green and flatback turtle nest�ng s�tes. 
Port Hedland and Cape Thou�n are �mportant rooker�es for flatback turtles. Cr�t�cal 
nest�ng and �nternest�ng hab�tat for flatback turtles has also been �dent�fied at 
Mundabullangana Beach.

Th�s

•
•

•

•

•

•

•

•

•

•

•

 area also supports �mportant seab�rd populat�ons and hab�tats: 
E�ghty M�le Beach and Roebuck Bay are both among the most �mportant feed�ng 
areas/stag�ng po�nts �n Austral�a for m�gratory shoreb�rds. They regularly support over 
500 000 b�rds at a t�me w�th over 850 000 b�rds us�ng the area annually. Both s�tes 
support more than one per cent of the East As�an–Australas�an Flyway populat�on 
of 20 m�gratory shoreb�rd spec�es and, cons�stent w�th �nternat�onal cr�ter�a, are 
recogn�sed as be�ng �nternat�onally s�gn�ficant s�tes.
Casp�an terns, l�ttle terns, wedge-ta�led shearwaters and ospreys breed on Serrur�er 
Island and nearby A�rl�e Islands.
Montebello, Lowendal and Barrow �slands support s�gn�ficant rooker�es of wedge-ta�led 
shearwaters and br�dled terns. The Montebello Islands support the largest breed�ng 
populat�on of roseate terns �n Western Austral�a. Ospreys, wh�te-bell�ed sea-eagles, 
eastern reef egrets, Casp�an terns, crested terns and lesser crested terns also breed �n 
th�s area. 
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P�lbara coast (between 
Exmouth and Broome) 
and surround�ng waters 
cont’d.

Waters to the west of the Montebello Islands may be a m�nor upwell�ng zone, 
support�ng large feed�ng aggregat�ons of terns. 
Barrow Island �s ranked equal tenth among 147 s�tes �n Austral�a that are �mportant for 
m�gratory shoreb�rds (feed�ng area/stag�ng post). 
Barrow, Lowendal and Montebello �slands are �nternat�onally s�gn�ficant s�tes for s�x 
spec�es of m�gratory shoreb�rds, support�ng more than one per cent of the East As�an–
Australas�an Flyway populat�on of these spec�es.
Bedout Island supports one of the largest colon�es of brown boob�es �n Western 
Austral�a. Masked boob�es, lesser fr�gateb�rds, roseate terns and common nodd�es also 
breed �n the area.

•

•

•

•

Exmouth Gulf – Mu�ron 
Islands and surround�ng 
waters

Th�s area and �ts surround�ng waters prov�de �mportant hab�tat for a number of protected 
mar�ne spec�es. Exmouth Gulf �s an �mportant rest�ng area for m�grat�ng humpbacks, 
part�cularly for females and calves on the�r southern m�grat�on. Large numbers of dugongs 
also occur �n the Gulf and feed on seagrass beds. The surround�ng Commonwealth waters 
are therefore thought to �nclude large numbers of humpbacks and dugongs at d�fferent 
t�mes of the year as they travel between rest�ng and feed�ng grounds. 
The Mu�ron Islands are cr�t�cal nest�ng and �nternest�ng hab�tat for loggerhead turtles and 
also support a major green turtle rookery. North West Cape �s also a major green turtle 
nest�ng area. Turtles are thought to regularly travel through surround�ng Commonwealth 
waters on the�r way to feed�ng and breed�ng grounds to the north and south. 

Anc�ent coastl�ne at 
125 m depth contour

The anc�ent coastl�ne along the 125 m depth contour �n Commonwealth waters �s thought 
to be an �mportant seafloor feature that acts as a m�gratory pathway for cetaceans and 
other pelag�c mar�ne spec�es such as whale sharks, as they move north and south between 
feed�ng and breed�ng grounds. The topograph�c var�at�on created by the anc�ent coastl�ne �s 
also thought to a�d m�nor upwell�ng, as a result of �nternal wave act�v�ty. These upwell�ngs 
may �n�t�ate seasonal bursts �n b�olog�cal product�v�ty that prov�de food for m�grat�ng 
mar�ne spec�es.

Glomar Shoals The Glomar Shoals are an �mportant seafloor feature �n Commonwealth waters w�th�n th�s 
b�oreg�on, as they are a ra�sed feature on a relat�vely featureless cont�nental shelf. They are 
character�sed as a h�gh energy env�ronment because of current act�on, thereby result�ng �n 
local enhancements �n product�v�ty. Enhanced b�olog�cal product�v�ty supports s�gn�ficant 
populat�ons of a number of commerc�ally �mportant fish spec�es such as Rank�n cod, 
brownstr�pe snapper, red emperor, cr�mson snapper and frypan bream.

Red-ta�led trop�cb�rd. Photo: Nadeena Beck, Department of the Env�ronment, Water, Her�tage and the Arts.
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le 2.1.4 Northwest Trans�t�on 

Figure 2��14  The Northwest Transition 

The Northwest Trans�t�on �s located off the shelf 

between the Damp�er Arch�pelago and Lacepede Islands 

and has a total area of 184 424 km2. Commonwealth 

waters, wh�ch compr�se 99.5 per cent of the b�oreg�on, 

represent 17 per cent of the total area of the North-west 

Mar�ne Reg�on and encompass a range of water depths, 

from the shelf break (200 m depth) over the cont�nental 

slope, to depths of more than 1000 m (James et al. 

2004). At the�r deepest, waters w�th�n the Northwest 

Trans�t�on reach depths of around 5980 m over the Argo 

Abyssal Pla�n. 

Geomorphology – The major�ty (52 per cent) of 

the Northwest Trans�t�on b�oreg�on occurs on the 

cont�nental slope, w�th smaller areas �n the north-west 

of the b�oreg�on located on the Argo Abyssal Pla�n 

and cont�nental r�se. The sed�ments of the slope are 

dom�nated by sands, whereas the sed�ments of the 

abyssal pla�n/deep ocean floor are dom�nated by muds. 

Areas of cont�nental slope �n th�s b�oreg�on are 

bel�eved to have d�fferent phys�cal attr�butes to areas 

of cont�nental slope �n adjacent b�oreg�ons, because so 

much of the Northwest trans�t�on occurs �n water over 

4000 m deep (Baker et al. 2008). More than 60 per cent 

of the Argo Abyssal Pla�n occurs w�th�n th�s b�oreg�on, 

the rema�nder be�ng located w�th�n the T�mor Prov�nce. 

The Argo Abyssal Pla�n �s bel�eved to have a d�fferent 

morphology and geolog�cal h�story to other areas of 

abyssal pla�n/deep ocean floor �n the North-west Mar�ne 

Reg�on (Baker et al. 2008). Its surface gently slopes to 

the north and conta�ns a number of swales �n the south-

western reg�ons and small h�lls on the western marg�n. 

Other topograph�c features w�th�n the b�oreg�on 

�nclude areas of r�se, r�dges, canyons and apron/fans. 

The b�oreg�on also has reefs such as Merma�d, Clerke 

and Imper�euse reefs, wh�ch are collect�vely known as 

the Rowley Shoals. The Rowley Shoals are a ser�es of 

�solated, reef-r�mmed platforms along a north-south 

or�entat�on that r�se vert�cally to the surface from 

water depths of about 400 m on the cont�nental slope. 

The reef basements are bel�eved to be of Ple�stocene 

age (a per�od that spanned from 1.8 m�ll�on to about 

10 000 years ago) and are overla�n by th�ck, coral-r�ch 

Holocene depos�ts (from the last 10 000 years) that 

have kept pace w�th r�s�ng sea levels. Merma�d Reef �s 

a Commonwealth mar�ne reserve that covers an area of 

5.4 km2, �nclud�ng the seabed and substrate to a depth 

of 1000 m. 
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Oceanography – Surface c�rculat�on of Indones�an 

Throughflow waters v�a d�rect southward pressure-dr�ven 

flow and rec�rculat�on through the South Equator�al 

Current are aga�n the dom�nant oceanograph�c features 

of th�s b�oreg�on (see F�gure 2.3). The Throughflow 

waters form a deep overly�ng surface layer throughout 

the ent�re b�oreg�on, part�cularly when the Throughflow 

�s at �ts strongest �n w�nter. In deeper waters over the 

Argo Abyssal Pla�n, the �nfluence of the Throughflow may 

extend to a depth of approx�mately 1200 m (DEWHA 

2008). Dur�ng summer, the southern flow of surface 

waters weakens and a northerly return of Throughflow 

waters v�a the Eastern Gyral current develops. Th�s 

current �s thought to be used by m�grat�ng humpback 

whales and other cetaceans. 

Because of the depth of the Indones�an Throughflow, 

w�nd stress has l�ttle �nfluence on vert�cal m�x�ng of the 

water column �n the Northwest Trans�t�on throughout 

most of the year. However, cyclone �nc�dence �s h�gh �n 

th�s b�oreg�on dur�ng summer months and contr�butes 

to m�x�ng of surface layers of the water column as 

cyclones track across the slope. Another dr�ver of 

ocean�c m�x�ng may be the �nteract�on of �nternal waves 

w�th topograph�c features, such as the Rowley Shoals 

and canyons on the cont�nental slope between the Argo 

Abyssal Pla�n and the Rowley Terrace. 

Biological communities – The benthos of the deep 

ocean areas of the Northwest Trans�t�on �s l�kely to 

support me�ofauna (m�nute an�mals l�v�ng between 

gra�ns of sed�ment on the seabed, e.g. nematodes), 

larger �nfauna (that burrow �nto sed�ments, e.g. 

polychaete worms and �sopods) and sparsely d�str�buted 

ep�benth�c commun�t�es (that l�ve on the surface of 

the seabed, e.g. seapens) (Brewer et al. 2007). Mob�le 

benth�c spec�es, such as deepwater sea cucumbers, 

crabs and polychaetes are l�kely to be assoc�ated w�th 

the seafloor, and the b�oreg�on may support sparse 

populat�ons of bentho-pelag�c fish and cephalopods �n 

low dens�t�es. Pelag�c fish spec�es l�kely to be present 

�nclude grenad�ers and hatchetfish (Argyropelecus spp.) 

as well as trans�ent populat�ons of h�ghly mob�le pelag�c 

spec�es, such as sharks and schools of small pelag�c fish. 

Adult and juven�le southern bluefin tuna are thought to 

m�grate through th�s b�oreg�on on the�r way to and from 

spawn�ng grounds �n the north-eastern Ind�an Ocean. 

However, the t�m�ng of these m�grat�ons and the use of 

reg�onal currents to ass�st the�r m�grat�on �s st�ll unclear. 

Seab�rds are l�kely to feed on small pelag�c fish �n th�s 

b�oreg�on.

The slope hab�tat of th�s b�oreg�on �s assoc�ated w�th 

�mportant populat�ons of demersal fish spec�es. A 

nat�onal b�oreg�onal�sat�on of slope fish commun�t�es 

�dent�fied the North West Slope (wh�ch occurs �n th�s 

b�oreg�on as well as the adjacent T�mor Prov�nce) as 

support�ng the second r�chest demersal fish assemblage 

nat�onally (Last et al. 2005). Over 508 fish spec�es have 

been �dent�fied on the slope �n th�s area, and 64 of these 

spec�es are endem�c. Demersal slope fish spec�es �n th�s 

b�oreg�on are d�str�buted across a number of d�st�nct 

depth ranges on the slope, spec�fically areas of the 

upper slope (225–500 m) and m�d slope (750–1000 m). 

The h�gh d�vers�ty and endem�sm of the demersal fish 

fauna �nd�cates �mportant �nteract�ons between phys�cal 

processes and troph�c structures �n th�s b�oreg�on. 

The Rowley Shoals are a hotspot for b�od�vers�ty �n 

th�s b�oreg�on and conta�n �ntert�dal and subt�dal coral 

reefs. These reefs support a d�verse mar�ne fauna typ�cal 

of ocean�c coral reef commun�t�es of the Indo–west 

Pac�fic. The reefs are �mportant stepp�ng stones �n 

the ma�ntenance of gene flow among the north-west 

Austral�an coral reefs. B�olog�cal surveys of the reefs 

have �dent�fied 184 spec�es of corals, 264 spec�es of 

molluscs, 82 spec�es of ech�noderms and 389 spec�es of 

finfish (DEC 2007). 

Merma�d Reef Mar�ne Nat�onal Nature Reserve cons�sts 

of a reef flat 500–800 m w�de, that shelves �nto 

shallow back-reefs r�ch �n corals and a large lagoon up 

to 20 m deep (see Chapter 3 for more �nformat�on on 

the Merma�d Reef Mar�ne Nat�onal Nature Reserve). 

Clerke and Imper�euse reefs also conta�n lagoons, but 

they are much shallower and generally more structurally 

complex as a result of eros�on channels cutt�ng through 

the surface of the terrace (Brewer et al. 2007). The steep 

change �n slope around the reefs attracts a range of 

m�gratory pelag�c spec�es, �nclud�ng cetaceans, tuna, 

b�llfish and sharks. Merma�d Reef supports a var�ety of 

shark spec�es, part�cularly large deep water sharks (e.g. 

grey reef shark Carcharhinus amblyrhynchos and s�lvert�p 

whaler shark Carcharhinus albimarginatus) wh�ch have 

been adversely affected through overfish�ng at other 

reef locat�ons �n the North-west Mar�ne Reg�on (Meekan 

et al. 2005). 

Ecosystem processes – B�olog�cal product�v�ty w�th�n 

the Northwest Trans�t�on �s character�st�c of the North-

west Mar�ne Reg�on generally. Surface product�v�ty �s 

suppressed as a result of the dom�nance of warm and 

ol�gotroph�c surface water layers, der�ved from the 

Indones�an Throughflow. B�olog�cal product�v�ty occurs 
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le ep�sod�cally at depth and �s assoc�ated w�th seasonally 

revers�ng surface currents and m�x�ng assoc�ated w�th 

the shelf break and perhaps through �nteract�ons 

between �nternal waves and topograph�c features on the 

slope, such as canyons and reefs. 

In th�s generally low product�v�ty env�ronment, the 

dom�nant pr�mary consumers are pelag�c, vert�cally 

m�grat�ng zooplankton, such as crustaceans, larval 

molluscs and larval fish. These are preyed upon by 

jellyfish, salps, trans�ent schools of small pelag�c fish 

and squ�d (Brewer et al. 2007). H�gher order consumers 

�n the deep waters of th�s b�oreg�on �nclude m�gratory 

pelag�c spec�es, such as juven�le southern bluefin tuna, 

b�llfish, dolph�ns and sharks. 

The troph�c dynam�cs of the demersal commun�t�es of 

the deeper abyssal pla�n are heav�ly rel�ant upon energy 

�nputs �n the form of fall�ng detr�tus, organ�c matter, 

nutr�ents �n sed�ments that move down the cont�nental 

slope, and, occas�onally, carcasses of large pelag�c spec�es 

�nclud�ng whales (Brewer et al. 2007). Bacter�a perform 

an �mportant role �n the troph�c system of the abyss, 

a�d�ng �n the breakdown of detr�tus and regenerat�ng 

nutr�ents. Pr�mary consumers �nclude copepods, 

nematodes and crustaceans, wh�ch �n turn are fed upon 

by larger crustaceans and squ�d. 

The troph�c dynam�cs of the Rowley Shoals are centred 

around the flow of nutr�ents from pr�mary consumers, 

such as zooxanthellae, phytoplankton and filter 

feeders, to secondary consumers, �nclud�ng a var�ety 

of trop�cal reef fish spec�es (e.g. damselfish). In turn, 

these are preyed upon by a var�ety of res�dent tert�ary 

consumers, such as snappers, trevally and serran�ds, as 

well as trans�ent tert�ary consumers such as pelag�c fish, 

dolph�ns, sharks and other dom�nant predators. 

Table 2��4  Features and areas of ecological importance in the Northwest Transition 

Feature or area Rationale

Rowley Shoals: Merma�d 
Reef Mar�ne Nat�onal 
Nature Reserve, Clerke 
and Imper�euse reefs 
and surround�ng waters

The Rowley Shoals are a collect�on of three atoll reefs. The reefs themselves and the�r 
surround�ng waters are assoc�ated w�th enhanced b�olog�cal product�v�ty, and support a 
h�gh d�vers�ty of mar�ne spec�es. Un�que sponge faunal assemblages are also assoc�ated 
w�th each of the reefs. Because of the predom�nantly southward flow of currents past the 
Rowley Shoals and beyond, they are also thought to prov�de a source of �nvertebrate and 
fish recru�ts for reefs further south. 
H�gh order predators, such as sharks, are an �mportant component of the mar�ne 
ecosystems around the Rowley Shoals. Surveys around Merma�d Reef have confirmed that 
there �s a d�verse shark fauna here. Sharks are found �n cons�derable numbers on the Rowley 
Shoals, compared w�th the low abundance of sharks on Scott and Ashmore reefs, wh�ch 
have been affected by overfish�ng. 
The Rowley Shoals also prov�de �mportant hab�tat for a number of protected mar�ne spec�es: 

Red-ta�led trop�cb�rds, wh�te-ta�led trop�cb�rds and l�ttle terns breed �n th�s area. 
Sand cays of the Rowley Shoals are �mportant rest�ng and feed�ng s�tes for m�gratory 
shoreb�rds.

•
•

F�sh commun�t�es 
assoc�ated w�th the 
slope 

The upper and m�d-slope areas of the cont�nental slope of th�s b�oreg�on and the 
ne�ghbour�ng T�mor Prov�nce support r�ch and d�verse demersal fish commun�t�es w�th a 
h�gh level of endem�sm (64 spec�es). 
There are two d�st�nct demersal commun�ty types assoc�ated w�th the upper slope (water 
depths of 225–500 m) and the m�d-slope (water depths of 750–1000 m). 
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2.1.5 Northwest Prov�nce

Figure 2��15 The Northwest Province 

The Northwest Prov�nce �s located offshore between 

Exmouth and Port Hedland, and covers an area of 178 

651 km2, all of wh�ch �s Commonwealth waters. The 

b�oreg�on covers 16.7 per cent of the total area of the 

North-west Mar�ne Reg�on and occurs ent�rely on the 

cont�nental slope. Water depths �n the b�oreg�on are 

predom�nantly between 1000–3000 m and reach a 

max�mum depth of over 5170 m �n the Exmouth Plateau. 

Geomorphology – The b�oreg�on occurs ent�rely on the 

cont�nental slope and �s compr�sed of muddy sed�ments. 

It �s d�st�ngu�shed by a number of topograph�c features, 

such as the Exmouth Plateau, terraces and canyons 

(�nclud�ng the Swan and Cape Range canyons), as 

well as deep holes and valleys on the �nner slope. The 

Montebello Trough occurs on the eastern s�de of the 

Exmouth Plateau and represents more than 90 per cent 

of the area of troughs �n the North-west Mar�ne Reg�on 

(Baker et al. 2008). S�gn�ficantly, th�s b�oreg�on conta�ns 

the steepest shelf break of the North-west Mar�ne 

Reg�on, along the Cape Range Pen�nsula near N�ngaloo 

Reef. 

The largest topograph�c feature of th�s b�oreg�on (�n 

terms of area) �s the Exmouth Plateau, wh�ch covers an 

area of approx�mately 50 000 km2, or 26 per cent of the 

b�oreg�on (Baker et al. 2008). The surface of the plateau 

�s generally rough and undulat�ng w�th water depths of 

approx�mately 500–5000 m, and �s thought to be dotted 

w�th p�nnacles. It �s an �mportant geomorph�c feature of 

the North-west Mar�ne Reg�on that mod�fies the flow 

of deep waters. It has been �dent�fied as contr�but�ng 

to the generat�on of �nternal waves and the potent�al 

upl�ft�ng of deeper, more nutr�ent-r�ch waters, closer to 

the surface (Brewer et al. 2007). 

Oceanography – As w�th many other b�oreg�ons, 

c�rculat�on of Indones�an Throughflow waters �nto the 

Northwest Prov�nce (v�a the South Equator�al Current 

and Eastern Gyral Current) compr�ses the dom�nant 

surface flow. Th�s c�rculat�on �s subject to seasonal 

var�at�on as well as �nter-annual var�at�on (as descr�bed 

earl�er). It can take up to a year for Throughflow waters 

to rec�rculate v�a these pathways �nto the b�oreg�on. As 

a result, the propert�es of these waters are mod�fied by 

the t�me they reach the Northwest Prov�nce, but reta�n 

the�r overr�d�ng ol�gotroph�c character�st�cs. 

The most d�st�ngu�sh�ng feature of the oceanography 

of the Northwest Prov�nce, compared w�th b�oreg�ons 

further north, �s the result of the narrow�ng of the 

cont�nental shelf at North West Cape. The generally 
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le southward mov�ng surface waters consol�date along the 

narrow shelf break and become the Leeuw�n Current. 

The Leeuw�n Current �s often descr�bed as the ‘s�gnature 

current’ of Western Austral�a, ow�ng to �ts extent and 

s�gn�ficant �mpact on b�od�vers�ty and the b�olog�cal 

product�v�ty of ecosystems. The Leeuw�n Current flows 

south along the shelf break and �s shallow (less than 300 

m deep) and narrow (50–100 km w�de). The Leeuw�n 

Undercurrent �s also a feature of th�s b�oreg�on and 

flows northward beneath the Leeuw�n Current, between 

250–450 m water depth on the cont�nental slope. It 

transports h�gher sal�n�ty, oxygen-r�ch but nutr�ent-

depleted water, character�st�c of subantarct�c water 

masses, northwards (Thompson 1984). 

The Leeuw�n Current �s strongest dur�ng autumn and 

w�nter. Dur�ng summer, strengthen�ng south-westerly 

w�nds counter the alongshore pressure grad�ent and 

weaken the southward flow of the Leeuw�n Current, 

allow�ng the generat�on of the northward flow�ng 

N�ngaloo Current. The N�ngaloo Current �ntrudes �nto 

th�s b�oreg�on �nshore of the 50 m depth contour along 

Cape Range Pen�nsula. The narrowness of the shelf �n 

th�s b�oreg�on br�ngs the oppos�ng flows of the Leeuw�n 

and N�ngaloo currents �nto close prox�m�ty, creat�ng an 

area of enhanced m�x�ng. 

Other seasonal �nfluences on the oceanography of the 

Northwest Prov�nce �nclude an �ncrease �n cyclone 

�nc�dence and �ntens�ty dur�ng summer, as well as �n 

�ncrease �n �nternal wave act�v�ty around Exmouth 

Plateau and �ts assoc�ated canyons. The �ncrease �n 

�nternal wave act�v�ty �s the result of �nteract�on of t�des 

w�th seafloor topography of the Exmouth Plateau, when 

the water column �s more h�ghly strat�fied. 

Biological communities – The Northwest Prov�nce 

represents the beg�nn�ng of a trans�t�on between 

trop�cal and temperate b�olog�cal commun�t�es. The 

predom�nantly southward flow�ng surface currents 

cont�nue to br�ng trop�cal Indo–Pac�fic organ�sms �nto 

th�s b�oreg�on, but the presence of the northward 

flow�ng Leeuw�n Undercurrent also transports temperate 

spec�es from more southern areas (Brewer et al. 2007). 

North West Cape �s a boundary po�nt for a trans�t�on �n 

demersal shelf and slope fish commun�t�es from trop�cal 

dom�nated commun�t�es to the north and temperate 

commun�t�es to the south (Last et al. 2005). The benth�c 

shelf and slope commun�t�es of th�s b�oreg�on compr�se 

both trop�cal and temperate spec�es w�th a north-south 

grad�ent. The h�gh endem�sm �n demersal fish spec�es 

assoc�ated w�th the slope (as has been descr�bed for 

the Northwest Trans�t�on and T�mor Prov�nce) �s also 

ev�dent �n th�s b�oreg�on. The cont�nental slope between 

North West Cape and the Montebello Trough has been 

�dent�fied as one of the most d�verse slope hab�tats of 

Austral�a w�th over 508 fish spec�es and the h�ghest 

number of endem�c spec�es (76) of any Austral�an slope 

hab�tat. However, the reasons for th�s h�gh level of 

endem�sm are not understood. 

Whale shark. Photo: Gav�n Leese, Queensland Department of Pr�mary Industr�es and F�sher�es.
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The Exmouth Plateau �s also l�kely to be an �mportant 

area for b�od�vers�ty as �t prov�des an extended area 

offshore for commun�t�es adapted to depths of around 

1000 m. The c�rculat�on of deep water currents �n 

the b�oreg�on probably br�ngs deep water spec�es �n 

closer prox�m�ty to spec�es that occur on the plateau 

and may result �n �mportant assoc�at�ons of b�olog�cal 

commun�t�es (Brewer et al. 2007). For example, channels 

and valleys from the plateau to the deeper slope and 

adjo�n�ng abyss may act as condu�ts for the del�very 

of mater�als and sed�ments and may susta�n su�tes of 

commun�t�es at the base of the plateau. The deeper 

waters of the �nner edge of Exmouth Plateau, around 

the Montebello Trough, are bel�eved to be an �mportant 

feed�ng s�te for sperm whales, �nd�cat�ng an area of 

h�gh b�olog�cal product�v�ty. However, l�ttle spec�fic 

�nformat�on �s ava�lable on the b�olog�cal commun�t�es 

of the Exmouth Plateau and assoc�ated slope. 

Desp�te the present poor knowledge of the benth�c 

commun�t�es on the Exmouth Plateau, �nformat�on 

on sed�ments �n the b�oreg�on �nd�cates that benth�c 

commun�t�es are l�kely to �nclude filter feeders and 

ep�fauna. Soft-bottom env�ronments are l�kely to support 

patchy d�str�but�ons of mob�le ep�benthos, such as sea 

cucumbers, oph�uro�ds, ech�noderms, polychaetes and 

sea-pens. The b�olog�cal commun�t�es w�th�n canyons �n 

the b�oreg�on are also poorly understood. The canyons 

�n th�s b�oreg�on probably channel currents onto the 

plateau, dr�v�ng upwell�ng �n the canyon heads. These 

are assoc�ated w�th aggregat�ons of ba�tfish, wh�ch �n 

turn attract larger pelag�c spec�es such as b�llfish and 

tuna. 

Pelag�c spec�es occurr�ng above the plateau, slope and 

canyons are l�kely to �nclude nekton and small pelag�c 

fish, attracted to seasonal upwell�ngs, as well as larger 

predators such as b�llfish, sharks and dolph�ns. A 

number of m�gratory spec�es have been recorded �n th�s 

b�oreg�on �nclud�ng whale sharks, cetaceans, mar�ne 

turtles (e.g. loggerheads, leatherback and ol�ve r�dley 

turtles are known to traverse the b�oreg�on) and whale 

sharks. All are known to feed on and around the adjacent 

N�ngaloo Reef, wh�ch �s s�tuated on the shelf and slope 

of the Cape Range Pen�nsula. N�ngaloo Mar�ne Park 

(Commonwealth and State waters) occurs �n both th�s 

b�oreg�on and the adjacent Central Western Trans�t�on, 

Central Western Shelf Trans�t�on and Northwest Shelf 

Prov�nce b�oreg�ons, but �s d�scussed �n deta�l �n the 

Central Western Shelf Trans�t�on b�oreg�on (Sect�on 

2.1.6) and �n Chapter 3. 

Ecosystem processes – It �s bel�eved that overall 

b�olog�cal product�v�ty above the Exmouth Plateau and 

slope �s generally low, aga�n because of the overr�d�ng 

�nfluence of the ol�gotroph�c trop�cal waters. However, 

the Exmouth Plateau acts as a phys�cal obstacle, forc�ng 

deeper, cooler and more nutr�ent-r�ch waters onto the 

plateau. Internal wave act�v�ty dur�ng summer may 

further st�mulate b�olog�cal product�v�ty when nutr�ent-

r�ch waters are ra�sed �nto the phot�c zone. Satell�te 

�magery has �dent�fied areas of �ncreased b�olog�cal 

product�v�ty along the northern and southern boundar�es 

of the plateau, as well as �n the east along the shelf edge 

through the Montebello Trough (Brewer et al. 2007). 

The extent to wh�ch �nternal waves play a part �n these 

�ncreases �n product�v�ty (�f at all) �s unknown.

The troph�c dynam�cs of deeper waters �n the Northwest 

Prov�nce, and �n part�cular on the Exmouth Plateau, 

can be separated �nto pelag�c and benth�c food 

webs. Detr�tus fall�ng from the pelag�c env�ronment 

to the seafloor plays a key role �n nutr�ent cycl�ng 

from pelag�c to benth�c env�ronments (Brewer et al. 

2007). Small pelag�c fish are thought to be the ma�n 

consumers of phytoplankton and zooplankton �n the 

pelag�c system and are, �n turn, preyed on by larger 

tert�ary consumers such as b�llfish, sharks and dolph�ns. 

Bacter�a on the seafloor are l�kely to ut�l�se ava�lable 

nutr�ents �n sed�ments and detr�tus and are fed upon 

by pr�mary consumers such as nematodes and copepods. 

Detr�t�vores such as molluscs and crustaceans may also 

d�rectly feed upon detr�tus. Both the pr�mary consumers 

and detr�t�vores are probably preyed upon by larger 

secondary consumers such as crustaceans and demersal 

fish. 

The heads of canyons extend�ng between the Cuv�er 

Abyssal Pla�n (ly�ng �n the adjacent Central Western 

Trans�t�on b�oreg�on) and the slope of the Northwest 

Prov�nce, and �n part�cular the Cape Range Canyon, are 

s�tes of local�sed seasonal b�olog�cal product�v�ty that are 

assoc�ated w�th bursts �n phytoplankton, zooplankton 

and trop�cal kr�ll product�on. These sporad�c bursts of 

product�v�ty are bel�eved to have a s�gn�ficant �nfluence 

on the adjacent N�ngaloo Reef and help to expla�n the 

h�gh b�od�vers�ty of th�s area. The narrowness of the 

shelf means that the nutr�ents channelled to the surface 

v�a canyons �n the slope are �mmed�ately ava�lable to 

reef consumers. A general lack of terrestr�al nutr�ent 

�nputs means that th�s deep water source �s a major 

source of nutr�ents for N�ngaloo Reef, and �s therefore 

very �mportant �n ma�nta�n�ng the mar�ne ecosystem. 
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le Table 2��5 Features and areas of ecological importance in the Northwest Province

Feature or area Rationale

Exmouth Plateau The Exmouth Plateau �s an area of enhanced local�sed b�olog�cal product�v�ty. Th�s 
product�v�ty �s seasonal and occurs �n sporad�c bursts. It �s dr�ven by the �nteract�on of 
reg�onal oceanography and topograph�c features. 
The plateau �s a topograph�c obstacle that forces the upwell�ng of deeper, more oxygen and 
nutr�ent-r�ch waters up �nto the phot�c zone where pr�mary product�v�ty can occur. The 
Exmouth Plateau also rece�ves detr�tus and other matter from the pelag�c env�ronment, 
wh�ch supports an �mportant su�te of demersal spec�es. Enhanced product�v�ty on the 
Exmouth Plateau �s l�kely to support a number of mar�ne spec�es and be the s�te of d�st�nct 
mar�ne ecosystems. 

Canyons on the slope, 
�nclud�ng the Cape 
Range Canyon 

The canyons on the slope of th�s b�oreg�on act as condu�ts for sed�ment transport and the 
channell�ng of deeper waters up onto the slope and towards the adjacent shelf. B�olog�cal 
product�v�ty at the head of the Cape Range Canyon �n part�cular �s thought to support 
aggregat�ons of whale sharks, sweetl�p emperors and other spec�es, and �s thought to be a 
s�gn�ficant contr�butor to the b�od�vers�ty of the adjacent N�ngaloo Reef. The soft-bottom 
hab�tat of the canyons �s also l�kely to support �mportant assemblages of ep�benth�c spec�es. 

Demersal fish 
commun�t�es assoc�ated 
w�th the slope 

The upper and m�ddle parts of the cont�nental slope �n th�s b�oreg�on have �mportant 
demersal fish commun�t�es, wh�ch d�splay a h�gh degree of endem�sm compared w�th other 
areas of slope �n the Austral�an EEZ. In part�cular, the cont�nental slope between North West 
Cape and the Montebello Trough supports, over 508 fish spec�es of wh�ch 76 are endem�c. 
The h�gh numbers of spec�es found here �s bel�eved to be assoc�ated w�th areas of enhanced 
b�olog�cal product�v�ty as a result of the �nteract�on between seasonal currents and seafloor 
topography. 

Red Squ�rrelfish (Sargocentron rubrum), sponges and sea fans on low outcropp�ng and undercut reef �n 100 m water depth off N�ngaloo. Photo: CSIRO.
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2.1.6 Central Western Shelf Trans�t�on

Figure 2��16 The Central Western Shelf Transition 

Cover�ng an area of 9698 km², of wh�ch 7340 km2 or 

75.7 per cent �s �n Commonwealth waters, the Central 

Western Shelf Trans�t�on �s located on the cont�nental 

shelf between Carnarvon and the t�p of North West 

Cape. Commonwealth waters �n the b�oreg�on const�tute 

less than one per cent of the total area of the North-

west Mar�ne Reg�on. The b�oreg�on var�es �n w�dth from 

25 km �n the south, to less than 1 km along the western 

edge of North West Cape. Th�s b�oreg�on �ncludes both 

State and Commonwealth waters between depths of 

0–80 m. N�ngaloo Reef �s a s�gn�ficant component of 

th�s b�oreg�on, but also extends �nto the Northwest 

Prov�nce, the Central Western Trans�t�on Prov�nce and a 

small port�on of the Northwest Shelf Prov�nce. For the 

purposes of the B�oreg�onal Profile, the geomorphology 

and b�olog�cal commun�t�es of N�ngaloo Reef are 

d�scussed �n th�s sect�on. 

Geomorphology – The Central Western Shelf 

Trans�t�on �s located ent�rely on the cont�nental shelf 

and �s compr�sed ma�nly of sandy sed�ments. The close 

prox�m�ty of the coast to the shelf break �s a s�gn�ficant 

feature of th�s b�oreg�on and �s an �mportant factor �n 

determ�n�ng �ts b�od�vers�ty. 

N�ngaloo Reef �s the most s�gn�ficant geomorph�c 

feature �n the b�oreg�on. It extends south of North West 

Cape along the Cape Range Pen�nsula, and stretches 

for over 260 km. It �s the only example �n the world of 

an extens�ve fr�ng�ng coral reef on the west coast of a 

cont�nent. It �s marked by a well-developed spur and 

groove system of fingers of coral format�ons penetrat�ng 

�nto the ocean w�th coral sand channels �n between. The 

spurs prov�de calmer reg�ons for coral growth, whereas 

the grooves exper�ence strong scour�ng surges and t�dal 

run-off and have l�ttle coral growth. A lagoon on the 

�nshore s�de separates the reef from the ma�nland. The 

lagoon averages 2–4 m �n depth and ranges �n w�dth 

from 200 m to over 6 km. Seaward of the reef crest the 

reef drops gently to depths of 8–10 m. The waters reach 

100 m depth 5–6 km beyond the reef edge. 

Oceanography – The �nteract�on of the Leeuw�n 

Current, Leeuw�n Undercurrent and the N�ngaloo Current 

are the dom�nant oceanograph�c features of the Central 

Western Shelf Trans�t�on. The Leeuw�n Current and 

Leeuw�n Undercurrent are centred on the shelf break 

to the west of th�s b�oreg�on, but �t �s l�kely that local 

edd�es assoc�ated w�th �nteract�ons of these currents, 

as well as �nternal t�des around the shelf break, result 

�n the transport of these waters �nto the b�oreg�on. 
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ensures that there �s close connect�v�ty between deeper 

waters of the shelf break and the coastal waters of the 

b�oreg�on. Between September and m�d-Apr�l, �nner-

shelf waters are dom�nated by the northward-flow�ng 

N�ngaloo Current, wh�ch flows �nshore of the 50 m 

depth contour (Hanson et al. 2005). Further �nshore, a 

wave, w�nd and t�dally dr�ven flow dom�nates, as strong 

local�sed currents around N�ngaloo Reef are generated 

by the funnell�ng of the ebb t�de through the spur and 

groove system of the reef. The �nteract�on between 

these phys�cal dr�vers results �n the b�oreg�on be�ng 

an area of enhanced, although st�ll sporad�c, b�olog�cal 

product�v�ty. The Central Western Shelf Trans�t�on 

rece�ves l�ttle freshwater run-off. 

Biological communities – The Central Western Shelf 

Trans�t�on, along w�th the Central Western Trans�t�on and 

the southern areas of the Northwest Prov�nce, �s located 

w�th�n a s�gn�ficant b�ogeograph�c trans�t�on between 

trop�cal and temperate spec�es. The predom�nantly 

southward flow�ng surface currents br�ng trop�cal Indo–

Pac�fic spec�es �nto th�s b�oreg�on, but the �nfluence 

of the northward flow�ng Leeuw�n Undercurrent also 

transports temperate spec�es from more southern areas 

�nto the b�oreg�on (Brewer et al. 2007). Th�s �s reflected 

�n the benth�c ecolog�cal commun�t�es of the b�oreg�on, 

wh�ch �nclude both trop�cal and temperate spec�es 

trans�t�on�ng along a north-south grad�ent. 

A large proport�on of th�s b�oreg�on �s covered by 

the N�ngaloo Mar�ne Park, wh�ch �s one of the most 

s�gn�ficant hotspots of b�od�vers�ty w�th�n the North-

west Mar�ne Reg�on (see Chapter 3 for more �nformat�on 

on N�ngaloo Mar�ne Park (Commonwealth Waters)). The 

park encompasses both State and Commonwealth waters. 

Commonwealth waters of the park are deeper than 30 m, 

w�th those north of Po�nt Cloates extend�ng as deep 

as 70–100 m, and those further south 40–80 m. The 

N�ngaloo Mar�ne Park �ncorporates a d�vers�ty of hab�tats 

�nclud�ng: areas of open ocean �n Commonwealth waters 

that support pelag�c spec�es such as tuna, b�llfish and 

whales; the seabed of the cont�nental slope and shelf 

that supports demersal and benth�c plants and an�mals 

�nclud�ng fish, molluscs, algae, sponges, soft corals and 

burrow�ng b�valves; as well as coral reefs and �ntert�dal 

areas such as rocky shores and mangroves �n State 

waters. 

Some sponge spec�es and filter-feed�ng commun�t�es 

found �n deeper waters around the reef appear to 

be s�gn�ficantly d�fferent to those of the Damp�er 

Arch�pelago and Abrolhos Islands, �nd�cat�ng that the 

Commonwealth waters of the park have some part�cular 

areas of potent�ally h�gh and un�que sponge b�od�vers�ty 

(Rees et al. 2004). Overall, the b�olog�cal commun�t�es 

of the reef d�ffer from the hard coral reefs located 

elsewhere �n the North-west Mar�ne Reg�on because of 

the prox�m�ty of the reef to shallow waters along the 

coast, and are thought to prov�de un�que hab�tat for a 

number of spec�es.

N�ngaloo Reef �s an area of h�gh b�od�vers�ty, w�th over 

200 spec�es of coral, more than 460 spec�es of reef fish, 

as well as molluscs, crustaceans and other reef plants 

and an�mals (LeProvost, Dames and Moore 2000). 

Mar�ne turtles, dugongs and dolph�ns frequently v�s�t 

the lagoon and aggregat�ons of large plankt�vores such 

as whale sharks and manta rays are found on the outer 

reef. Humpback whales are seasonal v�s�tors to the reef, 

m�grat�ng along the outer reef edge. The ol�ve seasnake 

�s commonly observed on the outer reef and large 

predators such as the ocean�c wh�te-t�p shark, t�ger 

shark, blue shark and grey reef shark occur �n deeper 

Commonwealth waters outs�de the reef. 

N�ngaloo Reef �s recogn�sed worldw�de for �ts annual 

aggregat�ons of whale sharks. It �s est�mated that 300–

500 whale sharks v�s�t N�ngaloo every year (Meekan 

et al. 2006). Aggregat�ons occur between March and 

June, co�nc�d�ng w�th mass coral spawn�ng events and 

seasonal local�sed �ncreases �n product�v�ty. Stud�es have 

�dent�fied a complex relat�onsh�p between whale shark 

numbers and �nter-annual changes �n the strength of the 

Leeuw�n Current and coastal water temperatures (W�lson 

et al. 2001). 

Ecosystem processes – The narrowness and shallowness 

of areas of the shelf and the �nteract�on of slope and 

shelf edge processes results �n the Central Western Shelf 

Trans�t�on be�ng a relat�vely b�olog�cally product�ve 

env�ronment compared to much of the Reg�on. Because 

of the shallowness of the shelf, the chlorophyll max�ma 

s�t on the bottom of the seafloor to water depths of 

around 70 m. The benth�c env�ronment �s therefore 

d�rectly connected to the pelag�c system through 

m�x�ng and vert�cal m�grat�on of plankton, result�ng �n 

a d�verse benth�c env�ronment of sponges, soft corals 

and assoc�ated demersal fish. Seagrass and algal beds �n 

shallower areas of the b�oreg�on also enhance benth�c 

product�v�ty. 

Interact�ons between the N�ngaloo Current and the 

Leeuw�n Current result �n upwell�ngs of cold water �n 

the adjacent Northwest Prov�nce and Central Western 
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le Trans�t�on from water depths of around 100 m. These 

upwell�ngs are channelled onto N�ngaloo Reef through 

canyons �n the slope, such as the Cape Range Canyon 

(located �n the Northwest Prov�nce) and Cloates Canyon 

(located �n the Central Western Trans�t�on). The lack 

of coastal run-off, and the narrow nature of the shelf 

at North West Cape means that the N�ngaloo Reef �s 

almost ent�rely dependent on th�s offshore source of 

nutr�ents (Brewer et al. 2007). C�rculat�on of currents 

throughout the reef �s further enhanced through the 

spur and groove system, as these format�ons enhance 

the transport of nutr�ents around the reef. 

Currents �n the b�oreg�on have a s�gn�ficant �nfluence on 

coral larvae transport. It �s thought that the N�ngaloo 

Current �s �nstrumental �n the d�spersal of coral larvae 

from N�ngaloo Reef follow�ng annual autumn mass reef 

spawn�ng events. The c�rculatory but northward flow of 

the current �s bel�eved to be respons�ble for reta�n�ng 

the ‘stock’ of coral spawn w�th�n the N�ngaloo Reef 

system (Taylor & Pearce 1999) and l�ttle �s thought to 

travel south. Th�s retent�on of plankton�c b�omass w�th�n 

the N�ngaloo Reef system �s l�kely to be respons�ble for 

the extremely act�ve food cha�ns dur�ng coral spawn�ng 

events, and the occurrence of seasonal aggregat�ons of 

whale sharks (Taylor & Pearce 1999) (F�gure 2.17). Other 

reef organ�sms, such as polychaete worms, spawn at the 

same t�me as coral and both events �nject large amounts 

of prote�n �nto the waters of the b�oreg�on, boost�ng 

the zooplankton food cha�n and further support�ng 

aggregat�ons of whale sharks and manta rays (Taylor & 

Pearce 1999). The ma�ntenance of th�s nutr�ent stock 

�s thought to be �mportant for the surv�val of the reef 

�tself. 

Wh�le the major�ty of the reef occurs �n State waters 

of N�ngaloo Mar�ne Park, the Commonwealth waters 

of the park prov�de essent�al b�olog�cal and ecolog�cal 

l�nks that susta�n the un�que and d�verse spec�es of 

the reef, part�cularly by supply�ng nutr�ents to the reef 

commun�t�es from further offshore. Commonwealth 

waters are also �mportant areas for the congregat�on and 

m�grat�on of spec�es �nto and out of the nearshore zone. 

Table 2��6  Features and areas of ecological importance in the Central Western Shelf Transition

Feature or area Rationale

N�ngaloo Mar�ne Park–
North West Cape

N�ngaloo Reef �s an �mportant geomorph�c feature, w�th enhanced b�olog�cal product�v�ty, 
h�gh spec�es b�od�vers�ty and feed�ng aggregat�ons of mar�ne l�fe. It �s un�que globally as 
the only fr�ng�ng coral reef located on the western s�de of a cont�nental landmass. 
As �t �s located adjacent to an ar�d h�nterland and rece�ves very l�ttle �f any terrestr�al run-
off, �t �s almost ent�rely rel�ant upon processes �n the mar�ne env�ronment for nutr�ent 
�nputs. Some of �ts �mportant features �nclude:

S�te of pred�ctable upwell�ng as a result of �nteract�ons between the N�ngaloo Current 
and the Leeuw�n Current as well as upwell�ng processes on the adjacent shelf break.
H�gh spec�es d�vers�ty and abundance of mar�ne spec�es �nclud�ng demersal fish, coral 
reef fish, crustaceans and dugongs as well as many other mar�ne creatures of both 
trop�cal and temperate or�g�n. 
It �s the only mar�ne park and only place �n the world that �s a known aggregat�on s�te 
for whale sharks, wh�ch feed on seasonal concentrat�ons of kr�ll and zooplankton along 
the reef.
It l�es �n the annual m�grat�on path for humpback whales and �s regularly v�s�ted by 
numerous m�gratory seab�rd spec�es l�sted on Ch�na-Austral�a and Japan-Austral�a 
M�gratory B�rd Agreements (CAMBA and JAMBA).

•

•

•

•
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2.1.7 Central Western Trans�t�on 

Figure 2��18 The Central Western Transition 

The Central Western Trans�t�on occurs ent�rely �n 

Commonwealth waters off the shelf between D�rk 

Hartog Island and North West Cape. It has an area of 

162 891 km2 and represents 15 per cent of the North-

west Mar�ne Reg�on. Its eastern boundary co�nc�des w�th 

the shelf break and �n the north comes w�th�n a few 

k�lometres of the coast on the Cape Range Pen�nsula. 

About 40 per cent of the b�oreg�on occurs �n water 

depths greater than 4000 m and the deepest areas of 

the b�oreg�on occur w�th�n the Cuv�er Abyssal Pla�n at 

around 5330 m. 

Geomorphology – The Central Western Trans�t�on �s 

character�sed by large areas of cont�nental slope, w�th 

sed�ments dom�nated by muds and sands that decrease 

�n gra�n s�ze w�th �ncreas�ng depth. The slope �s �nc�sed 

by numerous topograph�c features such as terraces 

(�.e. the Carnarvon Terrace), canyons (�.e. Cloates 

Canyon and Carnarvon Canyon) and r�ses. A large part 

of the b�oreg�on cons�sts of the Cuv�er Abyssal Pla�n. 

The Wallaby Saddle �s another �mportant feature of 

th�s b�oreg�on and �t �s the most extens�ve area of th�s 

type of topograph�c feature �n the North-west Mar�ne 

Reg�on (Baker et al. 2008). The southern boundary of 

the b�oreg�on �s shared w�th the adjacent South-west 

Mar�ne Reg�on and several geomorph�c features such as 

the Carnarvon Terrace occur across both the North-west 

and South-west Mar�ne Reg�ons. 

Oceanography – As �n the Northwest Prov�nce, the 

Leeuw�n Current follows the shelf break throughout th�s 

b�oreg�on. The current �s strongest dur�ng autumn and 

w�nter (Apr�l to September) and dr�ves a meander�ng 

stream of warm, low nutr�ent surface waters south along 

the slope. It �s underla�n by the Leeuw�n Undercurrent, 

wh�ch flows northwards towards the equator. Inshore, 

on the eastern boundary of the b�oreg�on and the 

adjacent Central Western Shelf Trans�t�on and Central 

Western Shelf Prov�nce, �nteract�ons occur between a 

weakened Leeuw�n Current and the northward-flow�ng 

N�ngaloo Current, dur�ng summer. Th�s �nteract�on 

fac�l�tates vert�cal m�x�ng of water layers and �s bel�eved 

to be assoc�ated w�th sporad�c bursts �n b�olog�cal 

product�v�ty. 

Seasonal and sporad�c upwell�ng �s also thought to 

occur �n assoc�at�on w�th other topograph�c features 

�n the b�oreg�on. Local�sed upwell�ng assoc�ated w�th 

the Cape Range Canyon (shared w�th the Northwest 

Prov�nce) and Cloates Canyon may result �n local�sed 

�ncreases b�olog�cal product�v�ty around canyon heads. 

Product�v�ty along the shelf break may be �ncreased by 
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le the act�on of �nternal waves. The Wallaby Saddle �s also 

bel�eved to be an area of upwell�ng, as �t �s shallower 

than deep ocean areas to �ts north and south, caus�ng 

an upward movement of deeper, cooler waters. Th�s 

upwell�ng �s thought to support aggregat�ons of small 

pelag�c fish and assoc�ated predators. 

The Central Western Trans�t�on �s d�st�ngu�shed by 

a trans�t�on �n water temperatures from trop�cal �n 

the north to more temperate �n the south. Water 

temperature also decreases qu�ckly w�th �ncreas�ng 

depth. The deeper waters are less subject to seasonal 

w�nd stress and therefore exper�ence less vert�cal m�x�ng 

than shallower waters. 

Meso-scale edd�es assoc�ated w�th the Leeuw�n Current 

and Leeuw�n Undercurrent are a feature of the adjo�n�ng 

South-west Mar�ne Reg�on and may extend �nto the 

Central Western Trans�t�on. The ant�-clockw�se edd�es 

of the Leeuw�n Current generally form dur�ng w�nter at 

pred�ctable locat�ons along the shelf break (Wa�te et al. 

2007). They c�rculate �n a south-westerly d�rect�on and 

are thought to be s�tes of enhanced m�x�ng of Leeuw�n 

Current waters w�th offshore waters from the Ind�an 

Ocean. Cyclon�c edd�es assoc�ated w�th the Leeuw�n 

Undercurrent have also been observed �n the South-

west Mar�ne Reg�on and may detach from the current 

and m�grate offshore at var�ous locat�ons (Renn�e et al. 

2007). It �s not clear whether these edd�es occur �n the 

Central Western Trans�t�on. 

Biological communities – The Central Western 

Trans�t�on, along w�th the Central Western Shelf 

Trans�t�on and the southern areas of the Northwest 

Prov�nce, �s located w�th�n a b�ogeograph�c faunal 

trans�t�on between trop�cal and temperate spec�es. The 

predom�nantly southward flow�ng surface currents br�ng 

trop�cal Indo-Pac�fic spec�es �nto th�s b�oreg�on, wh�le 

the northward flow�ng Leeuw�n Undercurrent transports 

temperate spec�es from southern areas (Brewer et al. 

2007). The benth�c slope commun�t�es of th�s b�oreg�on 

compr�se both trop�cal and temperate spec�es along a 

north-south grad�ent. 

The b�olog�cal commun�t�es of the Central Western 

Trans�t�on are thought to be d�st�nct�ve ow�ng to the 

prox�m�ty of deep ocean areas to the cont�nental slope 

and shelf, result�ng �n close �nteract�on between pelag�c 

spec�es of the Cuv�er Abyssal Pla�n and those of the 

slope and shelf. Generally, the ecolog�cal commun�t�es of 

th�s b�oreg�on have a closer resemblance to those �n the 

South-west Mar�ne Reg�on, part�cularly �n the south.

The present level of understand�ng of the mar�ne 

env�ronment �n th�s b�oreg�on �s generally poor. The 

harder substrate of the slope �n waters of 200–2000 

m deep �s l�kely to support populat�ons of ep�benthos 

such as bryozoans, sponges and encrust�ng corall�ne 

algae. These support larger �nfauna and benth�c an�mals 

such as crabs, cephalopods, ech�noderms and other 

suspens�on-feed�ng ep�benth�c organ�sms. In the deeper 

waters of the abyss, the benth�c commun�t�es are l�kely 

to be sparse and �nclude me�ofauna (e.g. nematodes). 

The me�ofauna �n the abyss are capable of ut�l�s�ng 

bacter�al detr�tus/part�culate organ�c matter, wh�ch falls 

from the pelag�c zone above. 

The d�vers�ty of fish and cephalopod spec�es changes 

w�th depth, generally decreas�ng �n spec�es numbers 

w�th �ncreas�ng depth. The demersal slope fish 

b�oreg�onal�sat�on �dent�fies some endem�sm �n 

commun�t�es �n th�s b�oreg�on (Last et al. 2005). 

However, �t �s lower than other areas of the North-west 

Mar�ne Reg�on, desp�te the presence of a var�ety of slope 

hab�tats �n th�s b�oreg�on. Bentho-pelag�c fish, such as 

deep water snappers, (e.g. Paracaesio spp, and Eletis spp.), 

hatchetfish (Argyropelecus spp.). Dragonfish (Melacosteus 

spp.), v�perfish (Chauliodus spp.), and a number of squ�d 

and eel spec�es m�grate between the benth�c and pelag�c 

systems, form�ng an �mportant l�nk between these 

systems. 

Juven�le and adult southern bluefin tuna travel through 

the Central Western Trans�t�on as they seasonally 

m�grate to and from spawn�ng grounds. Other trans�ent 

fish spec�es �nclude broadb�ll swordfish (Xiphius gladius), 

b�geye tuna (Thunnus obesus), yellowfin tuna (Thunnus 

albacares) and str�ped marl�n (Tetrapturus audax). Local 

pelag�c predators, such as sharks and dolph�ns, also range 

across the b�oreg�on follow�ng schools of pelag�c fish. 

The larger pelag�c spec�es occur �n h�gher dens�t�es �n 

water depths of 200–2000 m. Other m�gratory spec�es 

�n th�s b�oreg�on �nclude whales, m�grat�ng northwards 

outs�de of the 200 m contour. The Wallaby Saddle �n 

part�cular �s thought to be an �mportant feed�ng s�te for 

sperm whales. 

Ecosystem processes – The ol�gotroph�c waters of 

the Leeuw�n Current result �n generally low b�olog�cal 

product�v�ty throughout the Central Western Trans�t�on. 

Product�v�ty bursts w�th�n th�s b�oreg�on, as elsewhere 

�n the North-west Mar�ne Reg�on, are spat�ally and 

temporally var�able. These are assoc�ated w�th m�x�ng 

processes occurr�ng around topograph�c features such as 

the shelf break, the Wallaby Saddle and �n canyon heads. 
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Upwell�ng �n canyon heads and on the shelf break 

supports enhanced local and downstream product�v�ty, 

result�ng �n concentrat�ons of pr�mary and secondary 

consumers. Pr�mary consumers, such as m�cro and 

macrozooplankton (e.g. amph�pods, copepods, mys�ds, 

cumaceans and euphaus��ds), attract aggregat�ons of 

manta rays and whale sharks to waters off N�ngaloo 

Reef �n th�s b�oreg�on and the adjo�n�ng Central 

Western Shelf Trans�t�on and Northwest Prov�nce. 

The sporad�c product�v�ty bursts (descr�bed �n Sect�on 

2.1.6) are bel�eved to be very �mportant for N�ngaloo 

Reef, prov�d�ng the major�ty of nutr�ents to the Reef 

�n an otherw�se ol�gotroph�c env�ronment that rece�ves 

l�m�ted terrestr�al �nput. B�ophys�cal processes therefore 

occurr�ng �n Commonwealth waters have an �mportant 

role �n ma�nta�n�ng the ecology of the N�ngaloo Reef. 

Meso-scale edd�es assoc�ated w�th the Leeuw�n Current 

and Leeuw�n Undercurrent have not been recorded �n 

the Central Western Trans�t�on but are a feature of the 

adjo�n�ng South-west Mar�ne Reg�on. These edd�es may 

be �mportant for transport of nutr�ents and plankton 

commun�t�es �n the North-west Mar�ne Reg�on as well. 

Generally, they ass�st �n the offshore movement of shelf 

plankton�c commun�t�es, but are also thought to play an 

�mportant role �n vert�cal m�x�ng of the water column. 

The �nteract�on between surface and deeper edd�es may 

tr�gger bursts of pr�mary product�v�ty when deeper, 

more nutr�ent-r�ch waters are m�xed w�th warmer waters 

and are transported �nto the phot�c zone, where l�ght 

st�mulates the product�on of plankton. 

Between the shelf and water depths of 2000 m, troph�c 

systems are predom�nantly pelag�cally dr�ven, as 

descr�bed above. In the pelag�c env�ronment, pr�mary 

product�v�ty �s consumed by vert�cally m�grat�ng 

zooplankton (such as crustaceans, larval molluscs and 

larval fish) and other pr�mary consumers, such as jellyfish 

and salps. These are preyed upon by school�ng fish and 

cephalopods. Tert�ary consumers �nclude trans�ent b�llfish 

and tuna and other pelag�c predators such as sharks 

that e�ther m�grate seasonally or range through the 

system follow�ng schools of pelag�c fish. Large m�gratory 

spec�es found �n th�s b�oreg�on �nclude toothed whales 

and dolph�ns, wh�ch prey on cephalopods, fish and 

crustaceans.

Demersal fish commun�t�es on much of the slope may 

be pr�mar�ly rel�ant upon detr�tal ra�n for nutr�ents, 

although l�nks between the benth�c and pelag�c troph�c 

systems may be prov�ded by car�dean shr�mps, small fish 

and other spec�es m�grat�ng between the two systems. 

The deeper waters of the b�oreg�on, part�cularly over 

the Cuv�er Abyssal Pla�n, probably have d�st�nct pelag�c 

and benth�c troph�c systems. The benth�c system �s 

based upon bacter�al-detr�tal food webs. Detr�tal �nput 

from subsurface phytoplankton and part�culate organ�c 

matter �s thought to be consumed by scavengers, such 

as molluscs and large �sopods as well as detr�tus feeders 

and filter-feeders. 

Table 2��7 Features and areas of ecological importance in the Central Western Transition

Feature or area Rationale

Wallaby Saddle The Wallaby Saddle �s an �mportant seafloor feature, as �t �s assoc�ated w�th enhanced 
b�olog�cal product�v�ty, �n an area of generally low product�v�ty. The saddle �s shallower than 
adjo�n�ng abyss areas to the north and south and �s the s�te of upwell�ngs of deeper, more 
nutr�ent-r�ch waters. 
Aggregat�ons of sperm whales are thought to occur on the Wallaby Saddle and �t �s bel�eved 
that they feed on aggregat�ons of small pelag�c fish. These aggregat�ons are a reflect�on of 
the relat�vely h�gh b�olog�cal product�v�ty of the area.
The saddle �tself �s also an �mportant geomorph�c feature as �t represents almost the ent�re 
area of th�s feature type �n the North-west Mar�ne Reg�on.

Cape Range Canyon and 
Cloates Canyon

The canyons on the cont�nental slope around the Exmouth Plateau and N�ngaloo Reef are 
�mportant ecolog�cal features as they are the s�te of pred�ctable upwell�ngs. The canyons 
channel cooler, more nutr�ent-r�ch waters up on to N�ngaloo Reef, and are bel�eved to be 
essent�al �n ma�nta�n�ng the b�olog�cal product�v�ty and ecology of the Reef. 
The upwell�ng zones are s�tes of mar�ne spec�es aggregat�ons, and fish such as sweetl�p 
emperor are known to assoc�ate w�th the top of canyons. The soft-bottom hab�tat of the 
canyons �s also l�kely to support an �mportant assemblage of ep�benth�c spec�es. 



64

Th
e 

N
o

rt
h

-w
es

t 
M

ar
in

e 
B

io
re

gi
o

n
al

 P
la

n
:  

 B
io

re
gi

o
n

al
 P

ro
fi

le 2.1.8 Central Western Shelf Prov�nce

Figure 2��19 The Central Western Shelf Province 

The Central Western Shelf Prov�nce encompasses both 

State and Commonwealth waters and occurs on the 

shelf between Kalbarr� and Coral Bay, cover�ng an area 

of 50 516 km2 (32 996 km2 or 65.5 per cent of wh�ch �s 

�n Commonwealth waters). Commonwealth waters of 

the b�oreg�on const�tute three per cent of the North-

west Mar�ne Reg�on and the b�oreg�on �tself var�es �n 

depth from 0–100m. The southern and south-western 

boundar�es of the b�oreg�on abut the South-west Mar�ne 

Reg�on w�th wh�ch �t shares phys�cal dr�vers and spec�es. 

Geomorphology – Th�s b�oreg�on �s located on the D�rk 

Hartog Shelf and �s generally very flat. It var�es �n w�dth 

from less than 20 km �n the north to around 125 km �n 

the v�c�n�ty of Shark Bay. A small area of reef and t�dal 

sandwaves or sandbanks occur at the entrance to Shark 

Bay and w�th�n �ts v�c�n�ty. Other topograph�c features 

of the b�oreg�on �nclude a deep hole and assoc�ated area 

of banks and shoals offshore of Kalbarr�. The banks and 

shoals �n th�s b�oreg�on are of note because they occur 

at lat�tudes s�gn�ficantly south of banks and shoals 

elsewhere �n the North-west Mar�ne Reg�on (Baker et al. 

2008). 

As w�th other coastal b�oreg�ons, sand �s the dom�nant 

component of the sed�ments of the Central Western 

Shelf Prov�nce, w�th small amounts of gravel and muds 

(Baker et al. 2008). The substrate w�th�n Shark Bay �tself 

�s predom�nantly sandy, w�th a small area of temperate 

reef at the open�ng of the bay. 

Oceanography – Most of the b�oreg�on l�es between 

water depths of 50–100 m and there �s l�ttle freshwater 

run-off or any other coastal �nfluence on the shelf. The 

ma�n currents �nclude the southward flow�ng Leeuw�n 

Current centred on the shelf break, the shelf based 

N�ngaloo Current, wh�ch or�g�nates around Shark Bay 

and flows northwards, and the northern extens�on of the 

w�nd-dr�ven Capes Current, wh�ch flows north dur�ng 

summer on the �nner shelf �n the southern parts of the 

b�oreg�on. 

W�th�n the coastal waters of Shark Bay, adjacent to the 

Reg�on, t�dally dr�ven c�rculat�on around the �nner bay 

�s restr�cted by a complex ser�es of s�lls and channels as 

well as the bay’s d�v�s�on �nto two gulfs. There �s also 

l�ttle freshwater �nput �nto the bay. As a result of these 

factors and h�gh evaporat�on rates, waters w�th�n Shark 

Bay are hypersal�ne. The flow of the Leeuw�n Current 

along the slope �ntrudes �nto Shark Bay dur�ng w�nter, 

spec�fically through the Natural�ste Channel, restr�ct�ng 

the outflow of waters from the bay. Dur�ng summer, 
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some seepage of hypersal�ne water out of Shark Bay 

and �nto adjacent Commonwealth waters has been 

observed. These waters flow southward along the shelf, 

strengthened by reg�onal w�nds. The result�ng current �s 

known as the Shark Bay Outflow. 

Because of the shallowness of the Central Western 

Shelf Prov�nce, the Leeuw�n Current and Shark Bay 

Outflow are l�kely to dom�nate the water column, 

but some cooler waters from the northward flow�ng 

Leeuw�n Undercurrent may seep across the shelf �nto 

th�s b�oreg�on and the north flow�ng Capes Current 

�nfluences the southern port�on of the b�oreg�on dur�ng 

summer (Woo et al. 2006). 

As d�scussed �n relat�on to the Central Western Shelf 

Trans�t�on, the occurrence of meso-scale edd�es 

assoc�ated w�th the Leeuw�n Current and Leeuw�n 

Undercurrent �n the North-west Mar�ne Reg�on requ�res 

further �nvest�gat�on. They are a feature of the shelf 

break and areas further offshore and are known to 

occur �n the offshore waters south of Shark Bay �n 

the adjacent South-west Mar�ne Reg�on. It �s unclear 

whether the�r �nfluence extends �nto the Central 

Western Shelf Prov�nce. 

Biological communities – The b�olog�cal commun�t�es 

of th�s b�oreg�on share many s�m�lar�t�es w�th the 

adjo�n�ng South-west Mar�ne Reg�on. The Central 

Western Shelf Prov�nce �s a trans�t�onal zone between 

the predom�nantly trop�cal flora and fauna of the 

north and temperate flora and fauna further south. For 

example, brown algae (Ecklonia spp.) �s the dom�nant 

flora of the temperate reef flats of th�s b�oreg�on 

replac�ng Sargassum spp., wh�ch �s more dom�nant further 

north (DEWHA 2008). S�m�larly, the fish commun�t�es 

predom�nantly compr�se temperate spec�es w�th very 

l�ttle d�st�nct�on between coastal and shelf commun�t�es. 

The western rock lobster (Panulirus cygnus) occurs �n low 

dens�t�es and plays an �mportant role as a consumer �n 

coastal ecosystems. 

B�olog�cal commun�t�es of the shelf are l�kely to �nclude 

a sparse �nvertebrate assemblage of sea cucumbers, 

urch�ns, crabs and polychaetes on sand�er substrates. 

Harder substrate areas are l�kely to conta�n sess�le 

�nvertebrates such as sponges, gorgon�ans and more 

d�verse fish than sandy hab�tats. Coastal fish spec�es 

�nclude jewfish and per�od�c/seasonal swarms of 

hardyheads that are food for a w�de var�ety of spec�es, 

�nclud�ng larger fish and whales (DEWHA 2008). 

Bentho-pelag�c fish, such as sweetl�p emperor, are l�kely 

to occur around the shelf edge. Cl�ffs along the coast 

of the b�oreg�on are thought to prov�de submar�ne 

feed�ng hab�tat for green turtles. A number of m�gratory 

mar�ne spec�es, such as dolph�ns, whales and dugongs, 

are thought to occur �n Commonwealth waters as they 

travel between feed�ng and breed�ng grounds to the 

north and south. 

The b�olog�cal commun�t�es w�th�n Shark Bay have been 

stud�ed extens�vely and the Bay �s a declared World 

Her�tage Area. The bay �ncludes a d�vers�ty of hab�tats 

�nclud�ng areas of seagrass, sandy pla�ns and rocky 

shorel�ne, �n both h�gh and low energy zones. Shallow 

fr�ng�ng coral reefs occur on the eastern s�de of many 

of the bay’s �slands. There are also extens�ve sponge 

gardens and commun�t�es of b�valves and other mollusc 

Dugongs at Shark Bay. Photo: Paul Anderson, Department of Env�ronment and Conservat�on, WA.
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le spec�es that are assoc�ated w�th finer sed�ments and 

mob�le sh�ft�ng banks. 

Shark Bay �s also a globally �mportant s�te for dugongs, 

support�ng up to 10 000 �nd�v�duals. Shark Bay also 

supports the largest breed�ng populat�on of loggerhead 

turtles �n Austral�a, and the th�rd largest �n the world. 

The bay also supports a substant�al populat�on of 

bottlenose dolph�ns, and s�gn�ficant numbers of whales 

(pr�mar�ly humpbacks) and manta rays occur �n northern 

and western Shark Bay �n w�nter (Preen et al. 1997). 

H�gher order predators, such as t�ger sharks, also occur 

w�th�n the shallow seagrass ecosystems of Shark Bay, 

feed�ng on sea snakes, dugongs, mar�ne turtles and 

smaller shark spec�es. Shark Bay and the adjacent shelf 

are also �mportant areas for shallow water snapper 

(Pagrus auratus), wh�ch compr�se three d�st�nct breed�ng 

populat�ons �n the area, one �n each �nner gulf of Shark 

Bay and a th�rd �n the adjacent ocean�c waters (Moran 

et al. 2003). 

Ecosystem processes – The shallow waters of th�s 

b�oreg�on are generally low �n nutr�ents (n�trogen 

and phosphorus). Beds of macro-algae and seagrass 

w�th�n Shark Bay and along the b�oreg�on’s coastl�ne 

prov�de a major source of benth�c product�on �n coastal 

waters, and support a benth�c �nvertebrate fauna 

of h�gh d�vers�ty and abundance. The �nvertebrate 

commun�t�es of Shark Bay have not been extens�vely 

stud�ed but �nclude sea cucumbers, urch�ns, crabs and 

polychaetes. Shark Bay �s an area of h�gh pr�mary pelag�c 

product�v�ty. The l�m�ted flush�ng of the waters of Shark 

Bay means that nutr�ents rema�n �n the bay’s system, 

enabl�ng the waters to support var�ed and abundant 

mar�ne populat�ons (Burl�ng 1998). Harder substrate 

areas conta�n sess�le �nvertebrates such as sponges, 

gorgon�ans and a more d�verse fish fauna than sand�er 

hab�tats. 

Further m�x�ng of waters offshore around the shelf break 

may result �n �ncreased nutr�ents �n the phot�c zone, 

wh�ch could be transported throughout the b�oreg�on 

v�a surface currents and t�des. In these areas, the pelag�c 

troph�c system �s thought to �nclude m�cro and macro-

zooplankton (e.g. amph�pods, copepods), wh�ch are 

preyed upon by pelag�c fish and plankt�vores, such as 

manta rays and whale sharks offshore. Th�s b�oreg�on 

generally demonstrates strong connect�v�ty between 

b�ophys�cal and ecolog�cal processes occurr�ng �n State 

and Commonwealth waters. 

Table 2��8 Features and areas of ecological importance in the Central Western Shelf Province

Feature or area Rationale

Shark Bay–D�rk Hartog 
Island and surround�ng 
waters

Shark Bay and the surround�ng Commonwealth waters conta�n a number of hab�tats that 
support an �mportant array of spec�es:

Shark Bay �s an �mportant rest�ng area for m�grat�ng humpback whales, part�cularly for 
females and calves on southern m�grat�on. Humpbacks part�cularly use the northern 
half of the bay. There are also res�dent populat�ons of bottlenose dolph�ns. 
Shark Bay has also been �dent�fied as cr�t�cal feed�ng hab�tat for loggerhead and green 
turtles. It supports the largest breed�ng populat�on of loggerhead turtles �n Austral�a, 
and the th�rd largest �n the world. D�rk Hartog Island has been �dent�fied as cr�t�cal 
nest�ng and �nternest�ng hab�tat for loggerhead turtles. Mar�ne turtles are thought to 
be common �n adjacent Commonwealth waters.
Wedge-ta�led shearwaters, br�dled terns, Casp�an terns, crested terns and roseate terns 
breed �n th�s area, and adjacent Commonwealth waters are l�kely to prov�de food for 
these spec�es.
The dugong populat�on �n Shark Bay �s thought to be one of the largest �n the world 
and �s est�mated at approx�mately 10 000 �nd�v�duals.

•

•

•

•
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Marine Region (IMCRA v��4��0)
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Figure 2��7 The Northwest Shelf Transition
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Figure 2��11 The Northwest Shelf Province 
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Figure 2��14 The Northwest Transition 
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Figure 2��15 The Northwest Province 
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Figure 2��16 The Central Western Shelf Transition 
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Figure 2��18 The Central Western Transition 
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Figure 2��19 The Central Western Shelf Province 
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