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Introduction
Western Australia is a very large state and there is a great deal of variability in wetland 
vegetation and flora across it. The Deserts are one of three major climatic and 
biogeographical zones (Figure 58):
•	 Kimberley – tropical, warm to hot all year, summer rainfall and a dry winter 

•	 Deserts – hot desert, infrequent erratic rainfall

•	 Southwest – Mediterranean, warm to hot dry summer, cool wet winter.

The differing climate of these three regions drives important variations in wetland 
vegetation.

Figure 58. WA’s bioregions and the three climatic zones used in this topic. Image – C. Auricht, 
Auricht Projects.

The next major driver of the wetland vegetation and flora characteristics of the Deserts 
is whether they inhabit freshwater or saline wetlands. Wetland plant communities are 
distinctive of the zone and water chemistry, contributing both to the local and state 
identity and contributing greatly to the uniqueness of WA and Australia. 

Thirdly, in addition to zone and freshwater/saline divisions, the Desert wetlands can be 
grouped according to the similarity of their vegetation characteristics. In the Desert zone, 
these groups are:
•	 Internally Drained Deserts

 - extensive saline wetland chains

 - playas and barlkarras

 - springs

 - claypans

 - riverine
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Figure 59. The dry salt encrusted bed of Lake Disappointment (Tanami) with a band of samphire 
shrubland and surrounding low dunes. Photo – W Thompson.

Two distinct forms of drainage are present in the Desert, and these influence wetland 
types. Accordingly, the Desert vegetation and flora is split into two key subzones: 
•	 Internally Drained Deserts: central deserts with internal or uncoordinated drainage 

(occluded tertiary palaeo-drainage systems)

•	 Externally Drained Deserts: western externally drained deserts which extend to the 
coast.

The western Externally Drained Deserts are more diverse in all wetland types and contain 
rare endemics and communities. In both subzones the vegetation of the catchment and 
wetlands are largely intact. However, there are still many threatening processes affecting 
wetlands including water extraction, grazing and trampling by domestic and feral 
animals, mining activities and fire.

•	 Externally Drained Deserts

 - saline riverine

 - saline lakes

 - alluvial flats

 - springs

 - seasonally waterlogged wetlands

 - claypans.

Deserts
The arid zone of WA encompasses most of the land area of the state. Over this huge 
area the erratic rainfall patterns can be tropical (summer), bixeric (erratic non-seasonal 
rain) or winter rainfall, and combinations of these. Generally, the majority of the Desert 
wetlands are saline and species poor (Figure 59). The uncommon freshwater wetlands 
are major refugia for plants and animals63 at a national scale with many species showing 
great range disjunctions.
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Internally Drained Deserts
The biogeographic regions of the Internally Drained Deserts are the Little Sandy Desert, 
Gibson Desert, Murchison; and parts of the Tanami, Central Ranges, Great Sandy Desert, 
and Great Victoria Desert. Only the Carnegie Salient part of the Gascoyne (the eastern 
part of the Gascoyne) is included in the Internally Drained Deserts as the western portion 
of the Gascoyne drains to the coast. These arid regions are typified by sandy soils with 
scattered rocky ranges and internal uncoordinated drainage, there being no obvious 
exterior drainage. Unlike the tropics and the temperate regions of WA, there are few 
wetlands that consistently hold water year-round in this region.

There are twenty listed nationally important wetlands in the Internally Drained Deserts54 
and May and McKenzie44 propose that twenty-three wetlands are of state significance.

Wetland vegetation of the Internally Drained Deserts
The Internally Drained Deserts vegetation is dominated by hummock grasslands 
(grasslands dominated by spinifex), tussock grasslands (grasslands dominated by 
perennial grasses other than spinifex), Acacia shrublands, chenopod and samphire 
succulent shrublands and Eucalyptus dominated woodlands and mallee shrublands. In 
the wetlands the common vegetation is forests, sedgelands, herblands and chenopod 
and samphire succulent shrublands, which are normally rare elsewhere. Common 
wetland species include the trees Eucalyptus camaldulensis (Figure 60c), E. victrix 
and E. microtheca; the shrubs Muehlenbeckia florulenta (Figure 61c&d), Frankenia 
species (Figure 61a&b), samphires (Tecticornia halocnemoides, T. undulata, T. indica, T. 
doleiformis) and a variety of Melaleuca and Acacia species; and the freshwater grass 
Eragrostis australasica.   

Figure 60 (below). Three trees from the Internally Drained Deserts.

(a) Casuarina pauper. Photo – R Davis. 

(b) Eucalyptus striaticalyx. Photo – A Doley and M French.

(c) Eucalyptus camaldulensis. Photo – W Thompson.

Images (a) and (b) used with the permission of the Western Australian Herbarium, DEC. 
Accessed 21/06/2011.
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Figure 61 (below). Two shrubs of Desert wetlands. 

(a) Frankenia cinerea. Photo – R Davis and (b) Distribution in WA. Mapping – P Gioia.

(c) Muehlenbeckia florulenta. Photo – SJ Patrick and (d) Distribution in WA. Mapping – P Gioia.

Images used with the permission of the Western Australian Herbarium, DEC.  
Accessed 21/06/2011.

The wetland vegetation of the Internally Drained Desert is generally very poorly 
documented and around eighty vegetation units are described in the available 
publications and reports. This is obviously an underestimate as the detailed studies of 
Lake Way (near Wiluna, Murchison) by Blackwell and Trudgen64 demonstrate. Here they 
described twenty-eight plant communities: 
•	 twenty-two Lacustrine and Allied Halophytic Associations – eleven Chenopod Steppe 

Associations, mainly Tecticornia species Low Samphire Shrub associations; and eleven 
Halophytic Shrublands (dominated by Atriplex, Tecticornia, Frankenia, Cratystylis and 
Samolus junceus) 

•	 six Strand Vegetation Types – Muellerolimon salicorniaceum and Melaleuca interioris 
shrubland, four mulga (Acacia aneura) dominated and a Melaleuca xerophila Low 
Closed Forest.
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Saline wetlands of the Internally Drained Deserts
Extensive saline wetland chains are the major wetland type of the inland deserts. There 
are more than one hundred such wetlands (Figure 62 to Figure 64) of which the largest 
are listed below in the bioregions in which they are located:
•	 Central Ranges – Lake Christopher

•	 Great Sandy Desert – Lakes MacDonald, Auld, Dora*, Tobin, Mackay, Wills, Percival 
and Wakarlcarly

•	 Gibson Desert – Lakes Blair, Cohen and Hancock, and the Breaden System are 
considered wetlands of regional significance.44 Other large lakes are Gillen and 
Newell. Figure 67 illustrates a Gibson Desert claypan

•	 Little Sandy Desert – Lakes Disappointment* (150,000 hectares; Figure 59, Figure 62 
and Figure 63), Keene, Terminal, Sunshine, Yanneri and Wilderness

•	 Tanami – Lake Hopkins

•	 Gascoyne – these are mainly in the Carnegie Salient, being Lakes Burns, Carnegie* 
(153,000 hectares) and Nabberu

•	 Great Victoria Desert – Lakes Minigwal* (Figure 64), Throssell*, Raeside, Rason, Wells 
and Yeo*

•	 Murchison – Lakes Annean* (120,000 hectares), Austin, Ballard* (60,000 hectares), 
Barlee* (194,000 hectares), Carey, Cowan, Darlot, Lefroy, Marmion*, Moore (extends 
across several bioregions) and Rebecca. These are generally smaller than the more 
inland desert wetlands, although they are much better documented.

These wetlands rarely fill and are often bare or covered in a variety of samphire 
shrublands dominated by Tecticornia species (T. halocnemoides, T. undulata. T. indica 
and T. doleiformis) and other shrubs such as Atriplex species (Figure 65a) (especially 
Bladder Saltbush, A. vesicaria), Maireana species and/or Frankenia species. Despite their 
importance and size, remarkably few (noted by an asterisk *) are listed as nationally 
important wetlands and most of these are from the southern areas. 

Figure 62. An area of Lake Disappointment (Tanami) with a band of samphire shrubland and 
surrounding low dunes. Photo – W Thompson.
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Figure 63. An area of Lake Disappointment (Tanami) showing a broader band of samphire 
shrubland and other salt tolerant shrubs (detail in b) and surrounding low dunes.  
Photo – W Thompson.

Figure 64. Lake Minigwal (Great Victoria Desert) with a dry salt encrusted lake bed, a samphire 
shrubland band and eucalypts on the surrounding dryland dunes. Photo - W Thompson.
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Figure 65 (below). Two shrubs of Desert wetlands. 

(a) Atriplex bunburyana. Photo – J English and (b) Distribution in WA. Mapping – P Gioia.

(c) Scaevola collaris. Photo – R Davis and AS George and (d) Distribution in WA. Mapping –  
P Gioia.

Images used with the permission of the Western Australian Herbarium, DEC.  
Accessed 21/06/2011.

Associated with the salt lakes are two groups of flat wetlands subject to waterlogging.65 

The first of these are on the calcrete surfaces (hardened calcium carbonate deposits). 
Drainage in these areas is via sheet flow and open flow lines into the salt lakes. These 
are covered in ‘calcrete woodlands’ dominated by Casuarina pauper (Figure 60a) or 
Eucalyptus clelandii, usually over chenopod shrublands. The second group are the Kopi 
(gypsum) dunes that often fringe the desert salt lakes, and in Lake Rebecca they cover 
much of the lake bed. These dunes typically have Eucalyptus striaticalyx (Figure 60b), E. 
lesouefii or Casuarina pauper woodlands. 

Higher on the alluvial plains are incised (that is, relatively steeply eroded) drainage lines 
carrying flows to the salt lakes. These apparently less saline sites support silver saltbush 
(Atriplex bunburyana, Figure 65a&b) shrublands or, rarely, Eucalyptus camaldulensis 
woodlands.

In a few instances there are salt marshes close to the coast, such as the Mandora 
Saltmarsh (part of the Mandora Palaeo-river, Great Sandy Desert). This wetland complex 
extends over 95 kilometres and covers an area of more than 200,000 hectares. This vast 
area supports a complex and diverse set of wetlands and plant communities including 
lakes that are largely bare of vegetation or have low open shrublands of samphires, 
grasslands and fringing alluvial flats with shrublands of Acacia ampliceps and Melaleuca 
alsophila. Of particular interest is Salt Creek, a permanently inundated wetland lined 
by white mangrove (Avicennia marina) and samphire shrublands. These populations of 
white mangroves are the second largest inland occurrence of mangroves in WA (the 
largest being at Lake McLeod in the externally drained deserts). Within the salt marsh are 
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also a series of freshwater wetlands: swamps with open forests of Melaleuca argentea; 
and a variety of mound springs such as Eil Eil Springs that supports a tall Melaleuca 
leucadendra closed forest and Saunders Springs (a sub-saline mound spring) with 
Sesbania formosa forest over mangrove fern (Acrostichum speciosum) on the top of the 
mound and Typha domingensis and Fimbristylis ferruginea sedgeland on the slopes. The 
springs are listed as the TEC ‘Assemblages of the organic springs and mound springs of 
the Mandora Marsh area’.

Freshwater wetlands of the Internally Drained Deserts
Four groups of wetlands are distinguished here: playas and barlkarras, springs, claypans 
and riverine.

Playas and barlkarras

Rare freshwater playas and barlkarras (intermittently inundated basins and flats 
respectively; see Table 1 for more information) fill after rainfall events; some examples of 
these, from various bioregions, are listed below.

•	 Gibson Desert – Lake Gruszka* (up to 2,000 hectares) covered by coolibah (E. victrix) 
woodland over cane grass (Eragrostis australasica) grassland. A similar wetland, Boyd 
Lagoon, is listed as a wetland of regional significance.44

•	 Tanami Desert – Lake Gregory*, known as Paruku by the Tjurabalan traditional 
owners (38,700 hectares) which is filled by Sturt Creek and holds surface water for 
extended periods. The waterline is fringed by Eucalyptus victrix and E. microtheca 
(both called coolibah) woodlands, Melaleuca shrublands and samphire shrublands. 
The creeks and the outer areas of the wetland support an Acacia maconochieana 
shrubland with scattered emergent E. camaldulensis, E. victrix and E. microtheca 
woodland over Acacia holosericea and A. maconochieana shrubland. There are 
two additional zones: shrublands dominated by M. glomerata over grassland 
of Eulalia aurea and the weed buffel grass (Cenchrus ciliaris); and a samphire 
shrubland dominated by Tecticornia indica and T. halocnemoides with herbs and 
grasses. Aquatics include Myriophyllum verrucosa, Najas marina and Ruppia species. 
Lake Wilson (10,000 hectares when full to 200 hectares in drought) is fringed by 
Melaleuca glomerata woodland and grassland of Eragrostis desertum.

•	 Murchison – Lakes Breberle and Wooleen covered by Eucalyptus camaldulensis 
woodlands and lignum (Muehlenbeckia florulenta) shrublands. Lake Boonderoo* 
fills with freshwater when the palaeo-drainage line, Ponton Creek, flows. This large 
wetland at the end of the drainage line initially contains freshwater and becomes 
more saline as it dries. Samphire shrublands fringe the bed.

Springs

Many of the freshwater wetlands rely on seepages (natural springs); some examples of 
these, from various bioregions, are listed below.

•	 Great Sandy Desert – Dragon Tree Soak*, also called the Munro Springs, in the 
McLarty Hills, is a permanently inundated wetland which contains a central sedgeland 
of Baumea articulata fringed by woodlands to forests of Sesbania formosa over Typha 
domingensis. This spring has formed an organic peat mound and is a rare example 
of a true mound spring in the Western Australian deserts. Small claypan areas are 
also associated with this wetland; these have a cover of grasslands dominated by 
Sporobolus virginicus or samphire shrubland of Tecticornia indica. The entire complex 
is listed as the TEC ‘Assemblages of Dragon Tree Soak organic mound spring’. 
Freshwater springs within the saline Mandora Saltmash, such as Eil Eil Springs, are 
discussed in the previous section on saline wetlands.

•	 Gascoyne (Carnegie salient portion) – Windich Springs*, a permanently inundated 
channel lined by Eucalyptus camaldulensis forest over sedgeland with aquatics 
such as Lepilaena bilocularis and Potamogeton crispus. Casuarina obesa and 
Schoenoplectus subulatus are also found in these springs.
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•	 Tanami (Gardner and Dennison Ranges, Coates et al.66 and Kenneally and Edinger67) 
– Mt Brophy Springs is fringed by Eucalyptus camaldulensis and Acacia neurocarpa 
and Melaleuca nervosa shrubland. A Livistona sp. forest has been recorded at Talbot, 
Palm (Tanami) and Maurice springs. These springs support a suite of typical Kimberley 
wetland species including Byblis filifolia, Drosera derbyensis, D. hartmeyerorum, 
Stylidium fissilobium, S. leptorhizum, S. schizanthum, Thysanotus chinensis, Nesaea 
muelleri, Nymphoides indica and Utricularia gibba. These are the most southern and 
disjunct populations of these plants and the only Desert populations. Other highly 
disjunct populations present are Drosera burmanni, Mimulus uvedaliae, Stylidium 
adenophora, S. inaequipetalum (Figure 66) and Wahlenbergia queenslandica, but 
these have also been recorded in wetlands in the Central Ranges.

Figure 66 (below). Two herbs of Internally Drained Desert wetlands. 

(a) Mimulus gracilis. Photo – CP Campbell and (b) Distribution in WA. Mapping – P Gioia.

(c) Stylidium inaequipetalum. Photo – KF Kenneally and (d) Distribution in WA. Mapping –  
P Gioia.

Images used with the permission of the Western Australian Herbarium, DEC.  
Accessed 21/06/2011. 
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Claypans

Scattered through these Deserts are many poorly documented perched claypans (Figure 
67). Pringle et al.68 record mulga shrublands with claypan grass understoreys (Eriachne 
flaccida, Eragrostis setifolia). Other claypans have Tecticornia arborea (a freshwater 
samphire) herblands, Callistemon phoeniceus shrublands, Melaleuca interioris shrublands, 
lignum (Muehlenbeckia florulenta) shrublands and cane grass (Eragrostis australasica) 
grasslands. 

The largest are Mungilli Claypan* (Gibson Desert, also called Mangkili Claypans), fringed 
by Eucalyptus victrix woodland and covered with Eragrostis australasica grassland over 
herbs; and Mungawolagudgi Claypan (Gascoyne) with scattered Eucalyptus victrix and 
Melaleuca interioris shrublands. Such large claypans are uncommon; in general the 
claypans are small and undocumented unless associated with other features such as 
Dragon Tree Soak (see above under ‘Springs’). 

Figure 67. Mina Mina soak (Gibson Desert), a Desert claypan.

(a) Eucalyptus victrix woodland over Myriocephalus herbland.

(b) Myriocephalus rudallii flowers.

Photos – W Thompson.

Riverine 

Most of the Desert ranges contain short freshwater creek lines and pools fringed by 
Eucalyptus camaldulensis over sedges (Figure 68). A variety of different wetlands may be 
associated with these watercourses, including the following:
•	 Gnamma holes (for example, Gibson Desert gnamma holes*) on granitic and 

sandstone surfaces, generally supporting little vascular flora but supporting aquatic 
algae and diatom assemblages.

•	 Larger pools and springs typically having a fringing margin of seasonally waterlogged 
wetland that supports ferns and herbs and Eucalyptus camaldulensis woodlands 
on the outflow creeks. These are found in the West Clutterbuck Hills in the Gibson 
Desert; Breaden* and Southesk Tablelands, around Lake Percival in the Great Sandy 
Desert; Calvert, Durba (Durba and Biella springs, Figure 68) and Carnarvon Hills 

Gnamma: a hole (commonly in 
granite) that collects rainwater, 
forming a wetland. This word is 
of Nyoongar origin. 

Diatom: a microscopic, single-
celled alga with cell walls made 
of hard silica, forming fossil 
deposits
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(Virgin, Muirs, Yamad, Kadyara, Miringka and Wandan pools) in the Little Sandy 
Desert; Erong Springs in the Gascoyne (Carnegie Salient), Queen Victoria Springs in 
the Great Victoria Desert, Walter James Range*, Rawlinson Range and the Rebecca 
and Giles creek systems in the Central Ranges. Sedgelands of Cyperus vaginatus 
(Figure 68b) are a rare feature of these pools and springs, mainly where water is 
permanent.

Two unique channel wetlands are found in the Great Sandy Desert: the Rudall River 
System* (more than 300 kilometres long) and Savory Creek (more than 280 kilometres 
long). These are the only examples of arid zone rivers with wetlands that are almost 
always permanently inundated along their courses. The Rudall River flows from drylands 
across the desert to empty into Lake Dora, while Savory Creek empties into Lake 
Disappointment about 160 kilometres north of Lake Dora. The Rudall River is lined by 
Eucalyptus camaldulensis and E. microtheca woodlands, over a Erythrina vespertilio 
woodland, over mixed Acacia ampliceps, A. dictyophleba, A. holosericea and A. eriopoda 
shrublands, over grasslands dominated by Whiteochloa cymbiformis, Leptochloa fusca 
and Eragrostis speciosa. Patches of paperbark (Melaleuca cajuputi) woodlands are 
uncommon. Alluvial flats support grasslands of Eriachne obtusa with scattered shrubs of 
Melaleuca lasiandra and Acacia monticola. Closer to Lake Dora the river becomes more 
saline and claypans dominated by succulent shrublands occur, with Tecticornia calyptrata, 
Trianthema oxycalyptra, Salsola australis and Frankenia species. Savory Creek flows 
around every 3–4 years and is fresh in its upper reaches and supports similar vegetation 
to the Rudall River but with some semi-permanent pools. As it becomes more saline it 
forms wide braided channels, minor salt lakes, claypans and a permanently inundated 
saline swamp, all dominated by succulent shrublands.

Figure 68. Durba Springs (Little Sandy Desert) supports: 

(a) Eucalyptus camaldulensis forest and fringing Cyperus vaginatus sedgeland

(b) Melaleuca lasiandra shrubland and Cyperus vaginatus sedgeland. 

Photos – W Thompson.
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Wetland flora of the Internally Drained Deserts 
On the basis of the critical review of taxa allocated to wetland and dryland habitats in the 
Flora of Central Australia27, the wetland flora of the Internally Drained Deserts comprises 
only about 10 per cent of the total Internally Drained Deserts flora (Figure 69). This 
reflects the paucity of wetlands in the area and, possibly, the limited number of detailed 
studies of the flora of these wetlands.

Figure 69. Internally Drained Desert wetland and dryland vascular plant taxa found in various 
plant groups (after Jessop27).

Few endemic wetland species are known from the Internally Drained Deserts and most 
of these are saline wetland species such as Tecticornia species including: T. calyptrata 
(Figure 70a&b), T. chartacea (Figure 70c&d), T. flabelliformis, T. triandra and the recently 
described T. bibenda. The Livistona species from the Talbot, Palm and Maurice springs in 
Tanami has never been fully documented and may be an undescribed endemic species.
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Figure 70 (below). Two samphire shrubs of Internally Drained Desert wetlands. 

(a) Tecticornia calyptrata. Photo – KA Shepherd and (b) Distribution in WA. Mapping – P Gioia.

(c) Tecticornia chartacea. Photo – KA Shepherd and (b) Distribution in WA. Mapping – P Gioia.

Images used with the permission of the Western Australian Herbarium, DEC.  
Accessed 21/06/2011.

Typically all Desert freshwater wetlands support fringing species with a few claypan 
taxa from genera such as Peplidium, Glossostigma and Elatine. Aquatic species are also 
uncommon, being confined to permanently inundated sites to those inundated on a 
semi-permanent basis, and include Myriophyllum verrucosum, Potamogeton crispus and 
Lepilaena bilocularis. 

A number of highly disjunct wetland plants are known from several permanently 
inundated springs: 
•	 Baumea articulata and Sesbania formosa from Dragon Tree Soak, disjunct from the 

Pilbara 

•	 a set of Kimberley species in the Talbot, Palm and Maurice springs – Byblis filifolia, 
Drosera derbyensis, D. hartmeyerorum, Stylidium fissilobium, S. leptorhizum, S. 
schizanthum, Thysanotus chinensis, Nesaea muelleri, Nymphoides indica and 
Utricularia gibba

•	 the widespread tropical and arid species Drosera burmanni, Mimulus uvedaliae, 
Stylidium adenophorum, S. inaequipetalum and Wahlenbergia queenslandica, from 
the Talbot, Palm and Maurice springs and wetlands in the Central Ranges.
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Externally Drained Deserts
These deserts of the Pilbara, Carnarvon and western portion of the Gascoyne bioregions 
differ from the deserts covered above in having large rivers that flow to the sea. The 
main rivers of the regions are:
•	 Pilbara – De Grey, Fortescue and Lyons Rivers 

•	 Gascoyne (western part) – Ashburton and upper Gascoyne Rivers (western part) 

•	 Carnarvon – Lyndon, Gascoyne and Wooramel Rivers. 

These deserts have summer rain in the north grading to winter in the south. In general, 
the Externally Drained Deserts have fewer salt lakes and more freshwater wetlands 
(especially the seasonally waterlogged wetlands of the extensive alluvial plains) than are 
found in the Internally Drained Deserts. 

The southern-most deserts, the Nullarbor and Hampton, are included here but are 
highly unusual in being almost devoid of wetland flora. This is a unique feature of these 
bioregions. Drainage is to the sea but through underground ‘rivers’. The only wetlands 
are small surface expressions such as rockholes (Figure 71), beach seeps and ephemeral 
dongas.47 Dongas are found in the limestone surface of the Nullarbor. They are basin 
landforms usually 2–3 metres deep and up to 800 metres in diameter, containing trees. 
They hold water for a short time after rain due to their hard clay surface. Tree cover helps 
to reduce evaporation.69,70 

There are twenty-three listed nationally important wetlands in these Deserts.54

Figure 71. Limestone rockhole wetlands on the Nullarbor. Photos – G Keighery/DEC.

(a) DEC staff inspecting the wetlands.

(b) Algal Community in the Cologna Rockhole, one of a series of rockhole wetlands collectively 
known as the Hampton Scarp Rockholes.47
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Wetland vegetation of the Externally Drained Deserts
The vegetation of the Externally Drained Deserts is dominated by hummock grasslands, 
Acacia woodlands, forest and shrublands, tussock grasslands, chenopod and samphire 
succulent shrublands, heath, mangroves, Eucalyptus woodlands and mallee shrublands. 
The common vegetation units of the wetlands are mangrove forest, forests, sedgelands, 
herblands, chenopod and samphire succulent shrublands. All of these are normally rare, 
or not listed, for drylands.

More than one hundred Externally Drained Desert wetland plant communities are 
described in the literature. Unlike the Internally Drained Deserts, these Deserts have been 
the subject of both recent pastoral reports and regional biological surveys. These surveys 
have listed the vegetation units and described the floristics of the Carnarvon, Pilbara and 
Gascoyne.

➤	 For more information refer to the biological surveys webpage on DEC’s website.71

Saline wetlands of the Externally Drained Deserts
The Externally Drained Deserts have fewer saline wetlands; however, there are two very 
large and distinctive saline wetlands—Fortescue Marshes and Lake MacLeod—in the 
area, as well as a variety of smaller saline wetlands. These wetlands are described below 
in two groups: riverine and lakes.

Riverine

The Fortescue Marshes (Pilbara) lie in the mid-reaches of the Fortescue River and 
cover a vast floodplain of more than 100,000 hectares (Figure 72 and Figure 73). This 
huge seasonally inundated area supports a complex mosaic of plant communities.72 
The vegetation can broadly be described according to the mid- and down-slopes 
of the marsh. On the mid-slopes, scattered Melaleuca lasiandra, M. glomerata and 
Acacia ampliceps trees occur over Sporobolus virginicus and S. mitchellii grasslands. 
The scattered common shrubs are the lignums, Muellerolimon salicorniaceum and 
Muehlenbeckia florulenta, and less common are some unusual Tecticornia species. 
Down-slope are samphire shrublands (Figure 72) with a variety of Tecticornia species 
including T. auriculata (Figure 74a&b), T. pergranulata subsp. pergranulata, T. indica 
subsp. bidens and subsp. leiostachya, T. halocnemoides and T. undulata, as well as the 
rare priority listed T. sp. Christmas Creek, T. sp. Fortescue Marsh and T. sp. Roy Hill. 
Within the samphire shrublands are areas of grasslands dominated by Eragrostis (Figure 
74c&d) and Eriachne (Figure 73b) species. The endemic shrub Eremophila spongiocarpa 
and the rare Eremophila youngii subsp. lepidota (Figure 75c&d) are also found. Patches 
of herbs are found in this vegetation including Sida trichopoda and Zygophyllum simile 
and the rare Nicotiana heterantha and Peplidium sp. fortescue marsh. 

Freshwater seepages/springs and inflows are also associated with these marshes. 
Freshwater down-slope communities include woodlands dominated by Eucalyptus victrix 
and shrublands dominated by a variety of taxa including Acacia xiphophylla, Melaleuca 
glomerata and M. bracteata. Weeli-Wolli Spring flows into the marsh. This spring is 
fringed with forests and woodlands that support unique understorey assemblages of 
sedges and herbs, including the restricted Stylidium weeliwolli.
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Figure 72. Samphire shrubland with Tecticornia pergranulata, T. auriculata and T. undulata on 
the outer edge of Fortescue Marsh (Pilbara), with scattered Muellerolimon salicorniaceum. 
Photo – M Lyons/DEC.

Figure 73. Fortescue Marsh (Pilbara).

(a) Fortescue Marsh edge after a major fill event. Muellerolimon salicorniaceum shrubland 
over aquatics including Lepilaena and Chara (Pilbara). Photo – M Lyons/DEC.

(b) Eriachne benthamii in a claypan at Fortescue Marsh (Pilbara). Photo – G Keighery/DEC.
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Figure 74 (below). Two plants of the Desert wetlands. 

(a) Tecticornia auriculata, a samphire shrub mostly found in the Externally Drained Desert. 
Photo – GF Craig and KA Shepherd and (b) Distribution in WA. Mapping – P Gioia.

(c) Eragrostis falcata, a widespread wetland grass commonly found in Desert wetlands. Photo – 
GF Craig and (d) Distribution in WA. Mapping – P Gioia.

Images used with the permission of the Western Australian Herbarium, DEC.  
Accessed 21/06/2011.
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Figure 75 (below). Two restricted shrubs of the Desert wetlands. 

(a) Eremophila youngii subsp. lepidota found in the Externally Drained Desert. Photo –  
B Buirchell and MJ Start (b) Distribution in WA. Mapping – P Gioia.

(c) Eremophila spongiocarpa confined to the Fortescue Saltmarsh in the Externally Drained 
Desert. Photo – A Mitchell and SJ Patrick (d) Distribution in WA. Mapping – P Gioia.

Images used with the permission of the Western Australian Herbarium, DEC.  
Accessed 21/06/2011.

Lakes

Lake MacLeod* (Carnarvon) is an extensive saline wetland system (150,000 hectares) 
associated with a permanently inundated salt lake (6,000 hectares) located north of 
Carnarvon. The permanently inundated lake is fringed by the largest inland occurrence 
of mangroves (Avicennia marina) known in WA. A complex of seasonally waterlogged 
wetland communities are found on the adjacent flats. 

In the Shark Bay area (Carnarvon) there are a series of hypersaline birridas. These 
support the aquatic Ruppia tuberosa and are covered with samphire shrublands.

Birrida: a local Aboriginal 
name for a seasonally 
inundated, hypersaline, gypsum 
saltpan wetland in sand dunes 
in the Shark Bay area. Some 
have a distinctive central raised 
platform and moat feature. 
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Freshwater wetlands of the Externally Drained Deserts
There is a vast variety of freshwater wetlands in these Deserts. These are described below 
in four groups: alluvial flats, springs, seasonally waterlogged wetlands and claypans.

Alluvial flats

Not surprisingly, alluvial flats that are subject to regular to occasional inundation are only 
well developed in the Externally Drained Deserts where they contribute greatly to the 
variety of wetlands, species richness and endemism. The Western Australian Department 
of Agriculture have described these areas in reports on the Pilbara, Ashburton River 
Catchment, Carnarvon Basin and Murchison River Catchment.73,74,75,76 The vegetation of 
some of these alluvial plains is outlined below by bioregion:
•	 Gascoyne (western portion) – Along the Ashburton River the alluvial flats are 

described by Payne et al.74 as supporting ‘Bluebush Pasture Lands’ which are a 
complex of shrubland communities dominated and/or typified by: gascoyne bluebush 
(Maireana polypterygia), sago bush (M. pyramidata), spiny bluebush (M. aphylla), tall 
saltbush (Rhagodia eremaea) and swamp bluebush (Chenopodium auricoma).

•	 Murchison – Along the Murchison River, Curry et al.73 describe two major vegetation 
types: ‘Non Calcareous Shrubby Grasslands’ being woodlands and tall shrublands 
of black mulga (Acacia distans), A. aneura and Eucalyptus coolabah over grasslands 
dominated by Eriachne benthamii and Eriachne flaccida; and ‘Alluvial tussock 
Grasslands’ being grasslands dominated by Eragrostis setifolia, Eriachne flaccida, 
Sporobolus virginicus and Eragrostis dielsii with scattered trees and shrubs.

•	 Carnarvon – Similarly in the Carnarvon Basin, Payne et al.75 describe alluvial areas 
along the Lyndon, Minilya, Gascoyne and Wooramel rivers as a series of complex 
‘pasture types’ grouped after surfaces on which they occur. These are summarised 
below.

 - Saline loams, clays and duplex soils (Figure 76)

 ○ ‘Bluebush’ with three presentations: ‘Gascoyne Bluebush community’ of 
Mariana polypterygia and M. platycarpa shrublands; ‘Gascoyne Mulla Mulla 
community’ of Ptilotus polakii, Mariana polypterygia and M. platycarpa 
shrublands (each of these are often with occasional tall shrubs of Acacia 
species and low shrubs of Atriplex vesicaria and A. bunburyana); and ‘Spiny 
Bluebush community’ with shrublands dominated by Maireana aphylla with 
Rhagodia eremaea, Atriplex bunburyana and Muehlenbeckia florulenta.

 ○ ‘Sago Bush’ (Maireana pyramidata) community, being shrublands dominated 
by currant bush (Scaevola spinescens) and mixed shrubs. This is apparently a 
marginal seasonally waterlogged wetland community. 

 -  ‘Saltbush’ with four presentations being shrublands dominated by silver saltbush 
(Atriplex bunburyana), bladder saltbush (A. vesicaria), swamp or river saltbush (A. 
amnicola) and marsh saltbush (A. paludosa).

 - Alluvial loams and clays

 ○ ‘Acacia Creek-line’ being Acacia aneura and A. citrinoviridis woodlands.

 ○ ‘Tussock Grass’ being a suite of open tussock grasslands to open grassy 
woodlands with four forms: the ‘Roebourne Plains grass community’ of 
grasslands dominated by a variety of mitchell grasses (Astrebla squarrosa, 
A. elymoides, A. pectinata) and Eragrostis setifolia and three grasslands 
dominated by ribbon grass (Chrysopogon fallax), swamp wanderrie grass 
(Eriachne benthamii) or rats tail grass (Sporobolus mitchellii). The last three are 
considered highly local and restricted in distribution, and the mitchell grass 
grasslands near the Minilya River is a range end of this mainly tropical grass 
community.
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•	 Pilbara – In the Pilbara, Van Vreeswyk et al.76 list an extensive series of river 
floodplains as ‘Alluvial Plain Tussock Grasslands’ (Figure 77 and Figure 78). These 
grasslands occupy more than 7.5 per cent of the Pilbara (an area of more than 
19,000,000 hectares), hence they cover more than 1,000,000 hectares! These 
wetlands are typically associated with duplex or cracking clay soils and are segregated 
into eleven types (Van Vreeswyk et al.76, pages 155–173). The divisions are based 
on the dominant grasses, including mitchell grasses (Astrebla sp.), ribbon grass 
(Chrysopogon fallax), neverfail grass (Eragrostis setifolia), swamp grass (Eriachne 
benthamii), silky browntop (Eulalia aurea), kangaroo grass (Themeda triandra), 
buffel grass or mixed grasses. Mixed communities include the Roebourne Plains 
type dominated by mitchell grasses and Eragrostis xerophila or rarely by Sorghum 
plumosum; plain mosaic grassland (mixture of previous species and Triodia pungens); 
stony alluvial plain snakewood grassy shrubland (Acacia xiphophylla shrubland over 
Eragrostis xerophila and/or Astrebla pectinata and Eriachne benthamii grassland). A 
form of the kangaroo grass type is listed as the TEC ‘Themeda grasslands on cracking 
clays (Hamersley Station, Pilbara)’. Grassland plains also have a rich flora of annual 
herbs and grasses.

Figure 76. Saline wetland chenopod (Sclerolaena bicornis, Atriplex semilunaris and Salsola 
australis) herbland and grassland on the Roebourne Common (Pilbara). Photo –  
G Keighery/DEC.
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Figure 77. Turbid pools in a crabhole clay flat (Pilbara). The holes filled after a summer 
thunderstorm. The flat is covered with Eriachne benthamii grassland. A Fimbristylis is visible in 
the foreground and the floating leaves of Marsilea sp. are visible in the pool. Photo – M Lyons/
DEC.

Figure 78. Large claypan with Eucalyptus victrix woodland over Eriachne benthamii grassland 
(Pilbara). Photo – M Lyons/DEC.
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Springs 

Most of the springs are associated with riverine channels. The best known of these 
spring-fed wetlands are those in the Karijini gorges and the Millstream Wetlands from 
the Pilbara; these are described below.

•	 Karijini gorges (Pilbara) – A series of spring fed pools are found along the Karijini 
gorges. These pools are fringed with river gum (Eucalyptus camaldulensis), Melaleuca 
leucadendra and Sesbania formosa; shrublands dominated by M. linophylla and M. 
bracteata; sedgelands dominated by Cladium procerum, Schoenoplectus subulatus 
and S. littoralis; and Phragmites karka grasslands. These permanently inundated, cool 
(shaded) habitats support disjunct populations of plants more typically located in the 
Kimberley and Southwest. These include:
 - ferns Adiantum capillus-veneris (cosmopolitan) and Pteris vittata (Kimberley)

 - aquatics such as Schoenoplectus littoralis (Kimberley) 

 - species of seasonally waterlogged wetlands such as Sonchus hydrophilus 
(Southwest) and Stylidium fluminense (Kimberley).

•	 Millstream Wetlands (Pilbara) – This extensive set of permanently spring-fed wetlands 
on the Fortescue River contain pools, streams, swamps and marshes. The principal 
communities are: forests to woodlands dominated by silver cadjeput (Melaleuca 
argentea), river gum (Eucalyptus camaldulensis) and Millstream palm (Livistona 
alfredii, Figure 79); all sometimes over grasslands dominated by Phragmites karka 
and sedgelands dominated by Cyperus vaginatus, Schoenoplectus subulatus, Typha 
domingensis and Fimbristylis ferruginea. Submerged aquatic species of the pools 
include Eleocharis geniculata, Potamogeton tricarinatus, Najas marina and Ruppia 
polycarpa. Along the feeding creeks Eucalyptus victrix and Acacia ampliceps fringe 
the wetlands. A further area of Millstream Palm forest is found in Palm Spring on 
Duck Creek (a tributary of the Fortescue). 

Figure 79. Millstream Palm (Livistona alfredii) forest in the Hamersley Range along a tributary 
of the Fortescue River (Pilbara). Photo – G Keighery/DEC.

Cosmopolitan: an organism 
that is widespread in its 
distribution 
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Other less well-known spring wetlands include Mibbley, Yinnietharra and Ewrong 
springs on the Lyons River (Pilbara); Cattle and Edithana springs along the Gascoyne 
River (Ashburton); seepages along the Chichester Range in the Mount Montague area 
(Pilbara), dominated by Heliotropium and cane grass77; and the permanently spring-fed 
streams and pools of the Barlee Range Gorges (Gascoyne). The springs of the Barlee 
Range Gorges support the endemic Wurmbea saccata which is also found at Minnie 
Spring on the Henry River, Irragully Spring and in granite rock pools and margins of the 
Ashburton. The communities in which it grows are dominated by the trees Eucalyptus 
victrix, E. camaldulensis and Ficus brachypoda and/or Melaleuca shrublands. 

A spring of particular interest is a calcareous mound spring noted at Mount Salt 
(Pilbara).78 This apparently unique community is reported to be dry at the time of 
publication, due to lowering of the watertable by a mesquite (Prosopis species) invasion.

A series of specialised wetland habitats are also associated with Yardie Creek in the Cape 
Range (Carnarvon). Yardie Creek, with its creek system, deep gorge and permanently 
inundated wetlands, provides refugia for wetland and dryland species at the extremities 
of their ranges79; these include Livistona alfredii, Achyranthes aspera and Typha 
domingensis.

Seasonally waterlogged wetlands

This wetland group is also found within the alluvial flats group which has been described 
above. However, away from the watercourses in the Pilbara in the Chichester and 
Mungarroona ranges are the ‘Upland Plain Tussock Grasslands’ (Figure 80, Figure 81 
and Figure 82). These are likely to be unique to this bioregion. These plant communities 
are associated with basalt soils and are typically dominated by grasses from the genera 
Astrebla (Figure 81 and Figure 82), Aristida, Chrysopogon, Eragrostis and Sorghum 
(Figure 80) or tableland white grass (Ischaemum albovillosum). These seasonally 
waterlogged wetlands contain a series of local endemic herbs including Flaveria 
australasica subsp. gilgai (Figure 81b), Chrysocephalum sp. Pilbara (Figure 82b), and a yet 
to be named Oldenlandia species and the tableland white grass.

Figure 80. Sorghum grassland on Hamersley Plateau (Pilbara). Photo – G Keighery/DEC.
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Figure 81. A rocky clayflat wetland covered with Mitchell Grass grassland (including Astrebla 
species) and a mixed herbland in the Hamersley Range (Pilbara). Photos – B Keighery/OEPA.

(a) Wetland on flat between bands of rocky hills.

(b) Flaveria australasica subsp. gilgai.

Figure 82. A rocky clayflat wetland covered with mitchell grass grassland (including Astrebla 
species) and a mixed herbland in the Hamersley Range (Pilbara). Photos – B Keighery/OEPA.

(a) Wetland on flat between bands of rocky hills with Chrysocephalum sp. Pilbara (yellow).

(b) Chrysocephalum sp. Pilbara flower heads.
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Claypans

Scattered through the Externally Drained Deserts are a variety of perched claypans (Figure 
83). Some specific examples of these are given below.

•	 McNeill Claypan (Carnarvon) – this large 2,500-hectare claypan is situated in the 
alluvial deposits of the Gascoyne River floodplain south-east of Carnarvon and is 
covered by a shrubland of lignum (Muehlenbeckia florulenta), herblands dominated 
by the semi-woody annual Sesbania cannabina, and sedgelands and grasslands. This 
is the largest known claypan in WA. 

•	 Peedamulla Swamp (Pilbara) – this 500-hectare claypan is located on the Cane River 
and is dominated by Eucalyptus victrix woodland over a sedgeland of Cyperus species. 

•	 Newman (south Pilbara) – Desmond et al.80 record a claypan dominated by the 
aquatic perennial marshwort (Nymphoides indica) (a major disjunction from the 
Kimberley) 70 kilometres south of Newman. 

•	 Yadjiyugga (Ashburton River Catchment section of Gascoyne) – this claypan supports 
Eucalyptus victrix woodlands, Tecticornia verrucosa shrubland and Eriachne benthamii 
grasslands.

Figure 83. Claypan on the alluvial flats of the Ashburton River near Onslow (Gascoyne). Photos 
– B Keighery/OEPA.

(a) Claypan surrounded by sand dunes.

(b) Annual Asteraceae species.

(c) Plant and flowers of Myriocephalus rudallii.
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Wetland flora of the Externally Drained Deserts
There is no comprehensive data for the Externally Drained Deserts. However, the Pilbara 
and the Carnarvon Basin have recent biological surveys available to assess the diversity 
and contribution of wetlands to the flora of the Externally Drained Deserts.

The Pilbara, with a recorded flora of 1,509 species81, contains a significant wetland 
component of 388 species, which comprises 25.7 per cent of the flora (Figure 84). 
Although this includes eight species of mangrove along the coast and another thirty-one 
species of the saline marshes, most Pilbara wetland plants are from freshwater sites, with 
246 occurring in damplands (seasonally waterlogged basin wetlands) and 103 being 
aquatics.

Figure 84. Pilbara wetland and dryland vascular plant taxa found in various plant groups (after 
Western Australian Herbarium81).

As with the Internally Drained Desert, there are many range ends and disjunct 
populations, including: Adiantum capillus-veneris, Pteris vittata, Lobelia quadrangularis, 
Cladium procerum, Baumea rubiginosa, Sonchus hydrophilus and Eleocharis sphacelata. 
Most of these species are found in the deep gorges of the Hamersley Range. All fourteen 
ferns and fern allies are wetland plants.

A number of local endemics are found in the seasonally inundated Fortescue Marshes 
and on claypans and cracking clays (see above, Figure 74a&b and Figure 75).

Gibson et al.82 in a regional study of the wetlands of the Carnarvon Basin recorded a 
total of 258 species from fifty-eight wetlands; again constituting about a quarter of the 
total flora recorded. There were few endemics recorded, most species being widespread 
arid species. However, thirty-four taxa were temperate wetland taxa at their northern 
range ends and eighteen were tropical wetland taxa at their southern range ends. The 
floristics of these wetlands confirmed the major saline and freshwater divisions described 
above, as well as demonstrating the same trends noted in the Southwest, that is that 
there are significant numbers of naturally uncommon species in wetlands. The study by 
Gibson et al.82 found that 25 per cent of species were recorded at only one study site and 
46–55 per cent of records were recorded once (singletons). This uncommon component 
adds significantly to the biodiversity, but is not predictable. As a consequence, the use 

Range ends: populations at 
the margins of the area to 
which a species is native
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of this information in ranking the conservation status of wetlands is difficult as each 
wetland has significant differences for a few taxa. Unlike with the Internally Drained 
Deserts, wetlands contribute significantly to the diversity and apparently the endemism 
of the flora of the Externally Drained Deserts. The endemism of the wetlands remains to 
be comprehensively documented (see Figure 85, for example).

Figure 85. Wetland shrubs all from the Salsola australis complex. Photos – B Keighery/OEPA.
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