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2.4 Criteria for listing as a Ramsar site 

In order for a wetland to be recognised as internationally significant it must meet at 
least one Ramsar listing criterion. The specific criteria that relate to a site give an 
indication of the benefits and services that may be lost if there were a change in the 
ecological character. The criteria are reviewed and updated regularly with the current 
criteria being adopted in 2005.  

Towra Point Nature Reserve was listed as a Ramsar site in 1984 under the pre-1999 
criteria 1a, 2a, 2b, 3b and 3c (NPWS 1998). These criteria translate to the current 
criteria 1, 2, 3 and 6:  

� Criterion 1: A wetland should be considered internationally important if it 
contains a representative, rare, or unique example of a natural or near-natural 
wetland type found within the appropriate biogeographic region. 

� Criterion 2: A wetland should be considered internationally important if it 
supports vulnerable, endangered, or critically endangered species or threatened 
ecological communities. 

� Criterion 3: A wetland should be considered internationally important if it 
supports populations of plant and/or animal species important for maintaining the 
biological diversity of a particular biogeographic region. 

� Criterion 6: A wetland should be considered internationally important if it 
regularly supports 1% of the individuals in a population of one species or 
subspecies of waterbird. 

The nine criteria for listing as a Ramsar site are given in Appendix A. 

In 2009 the Ramsar site is considered to meet criteria 2, 3, 4 and 8:  

� Criterion 2: A wetland should be considered internationally important if it 
supports vulnerable, endangered, or critically endangered species or threatened 
ecological communities. 

� Criterion 3: A wetland should be considered internationally important if it 
supports populations of plant and/or animal species important for maintaining the 
biological diversity of a particular biogeographic region. 

� Criterion 4: A wetland should be considered internationally important if it 
supports plant and/or animal species at a critical stage in their life cycles, or 
provides refuge during adverse conditions. 

� Criterion 8: A wetland should be considered internationally important if it is an 
important source of food for fishes, spawning ground, nursery and/or migration 
path on which fish stocks, either within the wetland or elsewhere, depend. 

Reasons for changed criteria 

There are several reasons for the changes in criteria. Criterion 1 is no longer met 
because an administrative decision was made to change the biogeographic 
classification from the Interim Biogeographic Regionalisation for Australia (IBRA) to 
Australian Drainage Divisions. Towra Point is in the Southeast Coast Drainage 
Division (SE Coast) which is substantially larger than the Sydney Basin bioregion 
under IBRA. The SE Coast stretches from the NSW–Queensland border south to the 
Victoria – South Australia border. In the SE Coast mangroves are common in NSW’s 
estuaries whereas saltmarsh is more common in Victoria. Towra Point is estimated to 
support 6% of NSW mangroves and only 2% of NSW saltmarsh. While it is a near-
natural mangrove–saltmarsh community, it is not considered to be outstanding or 
unique in comparison with other areas of the SE Coast. 
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In 1984 Towra Point Nature Reserve was listed as meeting criterion 6, as it regularly 
supported at least 1% of the estimated international population of eastern curlew 
(Numenius madagascariensis). The number of eastern curlew using Botany Bay 
(including Towra Point) has not decreased since 1984 (AWSG 2008), however the 
estimated international population of this species has increased (Li Zuo Wei and 
Mundkur 2007; WSG 2007). Therefore Towra Point now supports less than 1% of the 
estimated population and does not meet criterion 6. There is a possibility that Towra 
Point may meet this criterion again in the future for the eastern curlew or another 
species due to the reduction in shorebird habitat and changing populations 
worldwide. Therefore the applicability of this criterion should be reviewed each time 
the Asian Waterbird Census is published by Wetlands International (approximately 
every three years).   

As the result of new information, it is considered that Towra Point also met criteria 4 
and 8 when it was listed in 1984 and continues to do so. Therefore, in 2009, Towra 
Point Nature Reserve Ramsar site meets criteria 2, 3, 4 and 8. An explanation of how 
the site meets each criterion is given below. 

Changed criteria – application to Ramsar site 

Criterion 2: A wetland should be considered internationally important if it supports 
vulnerable, endangered, or critically endangered species or threatened ecological 
communities. 

Towra Point supports three nationally threatened species under the EPBC Act: 
magenta lilly pilly (Syzygium paniculatum), green and golden bell frog (Litoria aurea), 
and grey-headed flying fox (Pteropus poliocephalus) (Table 5). The green and golden 
bell frog and grey-headed flying fox are listed as vulnerable species and have been 
recorded at Towra Point. Towra Point also supports 23 threatened species and five 
endangered ecological communities under the TSC Act (Tables 6, 7 and 8) as well 
as 34 species listed under three international migratory bird agreements (JAMBA, 
CAMBA and ROKAMBA) (Table 9). 
Criterion 3: A wetland should be considered internationally important if it supports 
populations of plant and/or animal species important for maintaining the biological 
diversity of a particular biogeographic region. 

In 1993 Botany Bay, including Towra Point Nature Reserve, was recognised as one 
of the four most important migratory wading bird sites in NSW, and Towra Spit Island 
was named the second most important breeding area in NSW for the little tern 
(Sterna albifrons) (NPWS 2001a). The brown honeyeater (Lichmera indistincta), 
mangrove gerygone (Gerygone levigaster) and wallum froglet (Crinia tinnula) are at 
the southern extent of their distribution at Towra Point (Schulz 2006). Towra Point 
also provides critical links for ecological connectivity for a number of species 
including the grey-headed flying fox and the white-fronted chat (Epthianura albifrons) 
which is now found in only two locations in Sydney, one of which is Towra Point 
(Schulz 2006). Other species found at Towra Point that are uncommon in the Sydney 
region include Lewin’s rail (Rallus pectoralis), buff-banded rail (Gallirallus 
philippensis), restless flycatcher (Myiagra inquieta), little egret (Egretta garzetta), 
striated heron (Butorides striatus) and tawny grassbird (Megalurus timoriensis) 
(Schulz 2006). Mangrove and saltmarsh communities and adjacent seagrass beds 
provide critical habitat and food for juvenile fish and crustaceans, a number of which 
are of economic importance.  

Criterion 4: A wetland should be considered internationally important if it supports 
plant and/or animal species at a critical stage in their life cycles, or provides refuge 
during adverse conditions. 
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Studies have shown that a higher abundance and diversity of fish species are found 
in areas of mangrove and saltmarsh which are adjacent to seagrass than are found 
in isolated communities; it is also thought that it is the area of the vegetation at Towra 
Point that makes it so significant (Clynick and Chapman 2002; Mazumder et al. 
2006a; Jelbart et al. 2007; Saintilan et al. 2007). Some species of juvenile fish such 
as common silver biddy (Gerres ovatus), yellow fin bream (Acanthopagrus australis) 
and flat-tail mullet (Liza argentea) are found in high numbers and use the mangrove 
habitats at Towra Point exclusively for this stage in their life. Juvenile luderick (Girella 
tricuspidata) prefer Towra Point mangroves after an initial stage in the adjacent 
seagrass beds (Bell et al. 1984). These fish and crustaceans are vulnerable at this 
stage in their life cycle and Towra Point provides critical habitat for their survival 
(Williams 1990).  

Migratory shorebirds are vulnerable due to loss of habitat along their migratory route 
and Towra Point is a critical stopover for replenishment of fat reserves. Each year 
migratory shorebirds use Towra Point from about September to April on their 
migration from Korea, Japan, China, Russia, Siberia and Alaska (Lane 1987). 
Intertidal zones along the shores of the nature reserve and adjacent areas are of 
significance to these birds as they offer protection from disturbance and provide a 
plentiful supply of food. Also of critical importance is the availability of suitable roost 
sites adjacent to feeding sites (Lawler 1996). The birds roost in saltmarsh, on Towra 
Spit Island and on oyster lease posts in Quibray and Woolooware bays (Spencer et 
al. 2009). Accumulation of adequate fat reserves is critical for the long northward 
migration; therefore a roosting site close to a feeding area makes the site suitable 
(Lane 1987; Lawler 1996; Laegdsgaard 2006). The little tern, endangered in NSW, 
has regularly used Towra Spit Island as a nesting site since its formation in 1991; the 
island is considered an important site for little tern conservation in NSW (Keating and 
Jarman 2004).  

Criterion 8: A wetland should be considered internationally important if it is an 
important source of food for fishes, spawning ground, nursery and/or migration path 
on which fish stocks, either within the wetland or elsewhere, depend. 

Considerable evidence has verified the importance of Towra Point as a significant 
fish habitat as a nursery and food source for at least 25 fish species of economic 
importance (SPCC 1978a; Bell et al. 1984; Williams 1990; Mazumder et al. 2005, 
2006b; Jelbart et al. 2007; Saintilan et al. 2007). Economically important fish species 
include yellowfin bream (Acanthopagrus australis), silver biddy (Gerres subfasciatus), 
luderick (Girella tricuspidata), sea mullet (Mugil cephalus), dusky flathead 
(Platycephalus fuscus) and sand whiting (Sillago ciliata). A list of all fish species 
recorded in Botany Bay is included in Appendix C. 

Towra Point Nature Reserve Ramsar site and adjacent areas support significant 
areas of saltmarsh, mangroves and seagrass making it an important fish habitat. 
These three habitats provide protection for juvenile and migratory fish and a variety 
of food for many species of fish. Semi-diurnal tides allow the transport of nutrients as 
well as the movement of fish into different habitats; some species have been 
recorded in all three wetland types.  

2.5 Wetland types 

The wetlands at and adjacent to Towra Point Nature Reserve Ramsar site are 
representative of the wetlands that were found in many other parts of the Sydney 
region in the past, that are now rare due to land development (NPWS 2001a). The 
Ramsar site’s size and its diversity of plant and animal species make it a unique 
wetland in the Sydney Basin. The site is critical in maintaining the biodiversity of the 



16 Ecological character description 

Sydney Basin and is also an important link in the East Asian–Australasian Flyway for 
migratory shorebirds.  

At the time of listing as a Ramsar site, Towra Point Nature Reserve included the 
following wetland types: 
� Wetland type E: Sand, shingle or pebble shores  
� Wetland type F: Estuarine waters  
� Wetland type G: Intertidal mud, sand or salt flats; and  
� Wetland type H: Intertidal marshes.  

Due to more recent knowledge, wetland type I: intertidal forested wetlands is present 
and was present at the time of listing; this has been confirmed from aerial 
photographs taken around this time (Wilton 2002). Wetland types J: coastal brackish 
lagoons and K: coastal freshwater lagoons describe the character of the three 
lagoons which were known at the time of listing (ALS 1977).  

Wetland type B: marine subtidal aquatic beds, has been included in this ecological 
character description to represent the seagrass beds that occur within the Ramsar 
site at Weeney Bay and in waters adjacent to the site.  

There is distinct zonation of wetland types throughout most parts of Towra Point 
(Figure 8). The distribution of wetland types is influenced by the accretion to erosion 
ratio, tidal inundation, topography and microtopography (Clarke and Hannon 1967, 
1969; Saintilan et al. 2009). Since Towra Point was listed as a Ramsar site in 1984, 
the area of each wetland type has changed. The biggest changes are in the areas of 
saltmarsh (wetland type H) and mangrove (wetland type I), both of which have 
decreased since 1984. Possible causes of these changes are outlined in section 
5.5.1. Figure 9 shows the extent of the wetland classifications in 2007 at Towra Point.  

Table 3 shows the approximate areas of each wetland type in Towra Point Nature 
Reserve and Towra Point Aquatic Reserve at the time of Ramsar listing.  

Table 3: Areas of wetland types at time of Ramsar listing1 

Ramsar wetland 
type 

classification 

Wetland type characteristics 
specific to Towra Point 

Nature Reserve 

Approximate 
area of wetland 
type at time of 

listing  
(hectares) 

2 

Area of wetland 
type as % of 

total area 

B Marine subtidal aquatic beds 516 a  25.8% 

E Sand, shingle or pebble shores: 
sand spits, sand bars Unknown  

F Estuarine waters: permanent 
water of estuaries 948 b  64% 

G Intertidal mud, sand or salt flats: 
mudflats No data  

H Intertidal marshes: saltmarshes 141 c 3 7.1% 

I Intertidal forested wetlands: 
mangroves 395 c 3 19.7% 

J and K Coastal brackish lagoons and 
coastal freshwater lagoons Unknown   

                                           Total area 2000  

Source: a: Watford and Williams (1998), b: NSW Maritime (2005), c: Wilton (2002) 
1 Areas are for Towra Point Nature Reserve and Towra Point Aquatic Reserve.  
2 Data for wetland types at time of Ramsar listing in 1984 was not available for all wetland types. 
3 In addition to this area, mixed habitat was classified to be both wetland types H and I with an area 

of 55 hectares.  
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Terrestrial habitats are not described as wetland types under the Ramsar 
Convention; however, they are a significant component of the ecosystem and cover a 
large area – 166 hectares in 1984 and 185 hectares in 2006 (Wilton 2002;  
SSC 2006a).  

The following sections describe each of the wetland types found at Towra Point. 

Wetland type B: Marine subtidal aquatic beds 

There are significant areas of seagrass meadows in Towra Point Nature Reserve 
Ramsar site and in the adjacent Towra Point Aquatic Reserve (Figure 10). These 
beds are critical in assisting the nature reserve maintain its biodiversity and 
abundance of species (Connolly et al. 2005a). There are three species of seagrass in 
Botany Bay: Posidonia australis (strapweed), Zostera capricorni (eelgrass) and 
Halophila ovalis (paddleweed). H. ovalis is the least abundant species around Towra 
Point and is found in low densities, often mixed with the other two species.  

Areas of seagrass in Botany Bay have been calculated by a range of methods and at 
various times, but are not directly comparable due to differences in study area and 
methodology. Watford and Williams (1998) compared changes in the area of two 
species of seagrass from 1942 to 1995 (Figure 11). They estimated total seagrass 
area in 1984 to be 516 hectares compared to 599 hectares in 1995. However, the 
earlier comparative study in that paper did not calculate mixed P. australis and H. 
ovalis. The total area of Z. capricorni and P. australis without the mixed seagrass 
was found to be 474 hectares in 1995. The most recent study found a total area of 
458 hectares of seagrass extending from the eastern side of Woolooware Bay to the 
eastern point of Kurnell headland including the seagrass within and adjacent to 
Towra Point Aquatic Reserve. This includes areas of mixed seagrass species  
(DPI 2009). 
 

 
 Photo: K. Brennan 2007 

Figure 8: Wetland type zonation showing mangroves and saltmarsh species 
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In 2009 the area of seagrass in Weeney Bay in the Ramsar site was about nine 
hectares, and comprised P. australis (DPI 2009). There are also extensive areas of 
seagrass (P. australis and Z. capricorni) around the Elephants Trunk and Towra Spit 
Island which are in parts of the nature reserve proposed for addition to the Ramsar 
site. 

Some of the subtidal aquatic beds adjacent to the Ramsar site support the invasive 
aquatic weed caulerpa (Caulerpa taxifolia). The management of caulerpa, which 
competes with seagrasses, is discussed in section 6. 

Wetland type E: Sand, shingle or pebble shores 

Wind-blown marine sand and sand eroding from Towra Beach, in conjunction with 
tidal currents and waves, created, and continue to influence, the itinerant sand spits 
and bars around Towra Point (ALS 1977). The sand is quartz-rich, with carbonate 
concentrations generally high and organic content generally low (OzCoast and 
OzEstuaries 2005). Natural sand movement is continuously changing the formation 
of sand spits and bars around Towra Point. The change in wave dynamics due to 
development on the northern side of Botany Bay has increased the effect of erosion 
and accretion in parts of the bay, including around Towra Point (Bryant 1980; URS 
2003). Sand spits are favourable roosting and nesting sites for shorebirds as they 
offer protection from predators and disturbance and provide a source of food in the 
surrounding intertidal area (SPCC 1979a; Lane 1987; Lawler 1996). 

Towra Spit Island was formed in approximately 1991 when a channel separated it 
from the Elephants Trunk (Connell Wagner 2001). It became an important nesting 
site for the little tern, listed as endangered under the TSC Act, and is also an 
important resting and foraging site for internationally and nationally significant 
migratory and resident shorebirds, such as the pied oystercatcher (Figure 12). The 
sand spit is slowly moving and expanding in a south-westerly direction, and in 1997 it 
rejoined Towra Point after a large storm. The strip of sand connecting the island to 
the mainland was dredged in 2005 and the sand was used to replace sand eroded 
from Towra Beach (SMEC 2003). Towra Spit Island became isolated from the 
mainland as a result of this dredging which prevents land-based predators and 
people from accessing the nesting site. However, foxes are still able to get to the 
island as the surrounding waters are shallow, exposing the mudflats at low tide. 

Wetland type F: Estuarine waters 

The estuarine waters that surround Towra Point include Botany Bay, Georges River, 
Cooks River, Woolooware Bay, Quibray Bay and Weeney Bay. Habitats and species 
composition reflect the estuarine waters around Towra Point. Approximately 1400 
hectares of water surrounding Towra Point have been dedicated as the Towra Point 
Aquatic Reserve by I&I NSW in order to protect mangroves and marine life. 

Wetland type G: Intertidal mud, sand or salt flats 

There is a variety of intertidal areas around Towra Point which support different 
organisms in all parts of the food chain (SPCC 1979b). The intertidal mud and sand 
flats extend along the shoreline from mean low water spring to mean high water 
spring tides. They are relatively flat with a non-vegetated zone seaward of the 
mangroves, and are regularly inundated (Heap et al. 2001). These flats are 
comprised of muddy sands that are high in organic matter (Roy and Crawford 1979) 
and rich in invertebrates and worms, making them favoured feeding areas for many 
shorebirds (Figure 13).  
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 Source: Watford and Williams (1998) 

Figure 11: Changes in seagrass areas along southern shore of Botany Bay 1942–95 

 

 

 

 
Photo:  Phil Straw 

Figure 12: Pied oystercatchers on Towra Spit Island  
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In Botany Bay intertidal areas were 
extensive before land reclamation in the 
northern parts of the bay in the 1970s 
reduced much of this wetland type 
(Hindwood and Hoskin 1954; SPCC 1979a; 
Pegler 1997). The intertidal areas at and 
surrounding Towra Point are therefore 
important in supporting the organisms that 
favour this habitat (see section 5.5.2).  

There is no historical data on the area of 
intertidal mud and sand flats at Towra Point. 
Recent mapping determined the area of the 
intertidal mud flats and sand spits around 
Towra Point to be approximately 156 
hectares at low tide (Dyall et al. 2004).   

Wetland type H: Intertidal marshes 

Extensive saltmarsh areas were historically 
found along the northern side of Botany Bay 
prior to land clearing and reclamations for 
urban and heavy industrial development (Hindwood and Hoskin 1954).  

In the late 1970s Towra Point supported 90% of the saltmarsh in the Sydney Basin 
bioregion, while in 2004 it had approximately 60% of Sydney’s saltmarsh area (ALS 
1977; Dyall et al. 2004). This reduction has been a motivation behind the listing of 
coastal saltmarsh as an endangered ecological community under the TSC Act. The 
saltmarsh at Towra Point is one of the largest stands in the whole of NSW (Mitchell 
and Adam 1989), and it is an important habitat for a number of species and provides 
critical benefits and services (section 4).  

The saltmarsh is on the landward side of adjacent mangroves. This area is slightly 
higher than the mangroves, and therefore is less frequently inundated by tides than 
are the mangroves. Calcareous and siliceous sands are a characteristic of this zone 
and organic content is usually high (Roy and Crawford 1979). The main 
distinguishing characteristics of the saltmarsh zone are high salinity and large 
variations in salinity due to less frequent tidal inundation; soil salinity has a major 
influence on the distribution of saltmarsh species within the saltmarsh zone (Clarke 
and Hannon 1969, 1971).  

The area of saltmarsh at Towra Point has decreased since listing in 1984 as a 
Ramsar site. Estimates from aerial photographs showed that in 1983 the area was 
141 hectares, and in 1999 it was 88.1 hectares, a reduction of 38% (Wilton 2002) 
(Figures 14–16). Habitat containing both saltmarsh and mangrove species (mixed 
habitat) covered an additional 55 hectares in 1983 and 44 hectares in 1999. By 
comparing aerial imagery from 1999 to 2005, a further decline in saltmarsh can be 
seen.  

The most recent survey found a total of 134 hectares of saltmarsh within and 
adjacent to the Towra Point Nature Reserve. An additional nine hectares of mixed 
saltmarsh and mangrove was also mapped (DPI 2009). This area cannot be 
compared to the study by Wilton (2002) due to different survey methods and image 
sources, but should be used as the most recent area for saltmarsh.  

Wetland type I: Intertidal forested wetlands 

Towra Point supported 50% in the late 1970s and continues to support approximately 
40% of mangroves in the Sydney region (ALS 1977; Dyall et al. 2004). There are two 

Photo:  Phil Straw 
Figure 13: Bar-tailed godwits foraging 

in the intertidal zone  
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species of mangroves at Towra Point – the grey mangrove (Avicennia marina) and 
the river mangrove (Aegiceras corniculatum), with the grey mangrove the more 
abundant species (Clarke and Hannon 1967). Mangroves support and maintain a 
complex food web that is imperative for the ongoing sustainability of Towra Point 
Nature Reserve. Some mangroves at Towra Point are outside the Ramsar site 
boundary, however they are an integral part of the ecosystem.   

Studies have shown that in a number of locations in south-east Australia mangroves 
have increased their range at the expense of saltmarsh, with greater changes in 
modified catchments (Mitchell and Adam 1989; Saintilan and Williams 1999, 2000; 
Evans and Williams 2001; Adam 2002; Wilton 2002; Laegdsgaard 2006; Mazumder 
et al. 2006b). Between 1956 and 1999 there was an increase of 34% in mangrove 
area at Towra Point, and since 1984 there has been a further increase in mangrove 
area (Figures 14–16). In 1983 and 1999 the area of mangroves was 395.2 hectares 
and 470.5 hectares respectively, an increase of 19%. Habitat containing both 
saltmarsh and mangrove species (mixed habitat) covered an additional 55 hectares 
in 1983 and 44 hectares in 1999 (Wilton 2002).  

By comparing aerial imagery from 1999 and 2005, a further increase in mangrove 
area can be seen. The most recent survey found a total of 385 hectares of mangrove 
within and adjacent to Towra Point Nature Reserve. An additional nine hectares of 
mixed saltmarsh and mangrove was also mapped (DPI 2009). This area cannot be 
compared to the study by Wilton (2002) due to different survey methods and image 
sources, but should be used as the most recent area for mangroves.  

Wetland type J: Coastal brackish lagoons  
Wetland type K: Coastal freshwater lagoons 

The three named lagoons at Towra Point are Towra Lagoon (Figure 17), Mirrormere 
and Weedy Pond. There are at least three other lagoons that are unnamed with no 
ecological information (Figure 18). All lagoons have been classified as Sydney 
Freshwater Wetlands, an endangered ecological community in NSW (SSC 2006a),  
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Figure 14: Area of mangroves and saltmarsh 1956–99  
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however not all lagoons are now freshwater. Wetland types J and K have been 
described together in this report until information is available to classify each lagoon 
as either a freshwater or brackish coastal lagoon.  

Towra Lagoon was once the largest freshwater body on Towra Point; however, 
increased erosion and severe storms in 1974 and 1975 caused the intrusion of salt 
water into the lagoon (ALS 1977). While there have been attempts to rehabilitate the 
lagoon in order to restore habitat diversity, the altered wave energy as a result of 
morphological changes in Botany Bay is directed towards Towra Beach and 
continues to erode the beach which protects the lagoon.  

Weedy Pond is a small wetland that can become dry for long periods until heavy rain 
refills it (SSEC 2008). Littoral rainforest, an endangered ecological community, 
surrounds Weedy Pond and Mirrormere. There is very little information on the 
condition and specific location of all freshwater and brackish lagoons at Towra Point. 
Further investigation is necessary to fill this knowledge gap. Mapping of the lagoons 
identified a total area of approximately seven hectares within the Ramsar site; an 
additional 68 hectares of Sydney Freshwater Wetlands were mapped on the 
remainder of Kurnell Peninsula (SSC 2006a).  

 

 
 Photo: K. Brennan 2007 
Figure 17: Towra Lagoon 
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