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Introduc.on
The ongoing decrease in the extent and health of salt-
marsh wetlands from direct human impacts, which is 
exacerbated by climate change and sea level rise, has 
recently seen Subtropical and Temperate Coastal Salt-
marsh listed as a ‘threatened ecological commun-
ity’ (category: vulnerable) under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999 
(Threatened Species Scientific Committee 2013, 
Prahalad et al. 2011, Prahalad 2014a, Prahalad 2014b). 
Tasmanian coastal saltmarsh wetlands are thus 
recognised as vulnerable under this listing.

Figure	  1:	  Distribu1on	  and	  extent	  of	  Tasmanian	  coastal	  
saltmarshes	  (data	  sourced	  from	  Prahalad	  2014a	  and	  2014b,	  
Prahalad	  and	  Pearson	  2012,	  Mount	  et	  al.	  2011	  and	  TASVEG	  
ver	  3.0	  theLIST,	  ©	  State	  of	  Tasmania).	  The	  areas	  shown	  here	  
also	  include	  1dal	  freshwater	  marshes	  of	  the	  Derwent,	  Huon	  
and	  Tamar	  estuaries	  and	  the	  Apsley	  Marshes.

Saltmarsh wetlands form an important part of the 
Tasmanian coastline, found in sheltered low-energy 

environments associated with large estuaries, creek 
mouths, lagoons and embayments (extent ≈5,000  ha, 
figure 1). They are known to provide important services 
that support native bird populations including 
provisioning services (direct benefits such as nesting, 
feeding and roosting habitats), and regulating services 
(indirect benefits such as improving water quality, food 
resources, and shelter from predators and disturbance) 
(Hughes 2004, Laegdsgaard 2006, Greenberg et al. 
2014). The loss of these wetlands is therefore likely to 
have a detrimental impact on the birds that rely on 
them and their services (Saintilan and Rogers 2013).

In light of the continuing loss of saltmarshes and their 
associated fauna, there is an urgent need to improve our 
understanding of the reliance of birds on saltmarshes, 
and to continue to monitor their use by birds to be able 
to detect any signs of change. The aim of this paper is 
to provide background data and some tools that might 
assist in this endeavour.

Bird	  use	  of	  saltmarsh	  wetlands
Faunal studies on Australian saltmarsh wetlands have 
focused variously on fish, invertebrates (including 
mosquitoes) and a few mammals (especially bats), with 
comparably fewer studies on birds in relation to 
saltmarsh habitats (see Australian Saltmarsh Ecology by 
Saintilan 2009). Spencer et al. (2009) was the only 
dedicated summary we could find of bird use of 
Australian saltmarshes, albeit focused largely on shore-
birds and lacking a strategic synthesis. As part of that 
summary, the following birds and bird groups were 
noted to be of direct importance in saltmarsh habitats 
(excludes non-native birds):
• Waterfowl: Black Swan (Cygnus atratus), Chestnut 

Teal (Anas castanea), Australian Shelduck (Tadorna tador-
noides), Cattle Egret (Ardea ibis)

• (Resident) shorebirds: Black-fronted Dotterel 
(Elseyornis melanops), Black-winged Stilt (Himantopus 
himantopus), Masked Lapwing (Vanellus miles), Red-
capped Plover (Charadrius ruficapillus)

• Migratory shorebirds: Pacific Golden Plover 
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(Pluvialis fulva), Sharp-tailed Sandpiper (Calidris acumin-
ata), Curlew Sandpiper (C. ferruginea), Red-necked Stint 
(C. ruficollis), Latham’s Snipe (Gallinago hardwickii), Bar-
tailed Godwit (Limosa lapponica), Black-tailed Godwit 
(L. limosa), Eastern Curlew (Numenius madagascariensis), 
Common Greenshank (Tringa nebularia), Marsh 
Sandpiper (T. stagnatilis)

• Birds of prey: Whistling Kite  (Haliastur sphenurus), 
Swamp Harrier (Circus approximans)

• Small passerines: Golden-headed Cisticola (Cisti-
cola exilis), Little Grassbird (Megalurus  gramineus), 
Richard’s Pipit (Anthus novaeseelandiae), White-fronted 
Chat (Epthianura albifrons)

• Other threatened species: Orange-bellied Parrot 
(Neophema chrysogaster), Lewin’s Rail (Rallus pectoralis)
A recent global overview of birds using saltmarsh 

habitats by Greenberg et al. (2014) listed 41 birds, 
including 21 species of bird that are known from 
Tasmania, and organised them within three broad 
groups (the four bird species highlighted in bold were 
recognised as ‘saltmarsh specialists’ while the others use 
saltmarsh often):
• Waterbirds: Australian Shelduck, Eastern Curlew
• Land birds other than insectivores: Swamp 

Harrier, Silvereye (Zosterops lateralis), Blue-winged 
Parrot (Neophema chrysostoma), Orange-bellied 
Parrot, Ground Parrot (Pezoporus wallicus), House 
Sparrow (Passer domesticus), European Goldfinch 
(Carduelis carduelis)

• Insectivorous land birds: Welcome Swallow 
(Hirundo neoxena), Horsfield’s Bronze-cuckoo (Chalcites 
basalis), Brown Thornbill (Acanthiza pusilla), Striated 
Fieldwren (Calamanthus fuliginosus), White-fronted 
Chat, Little Grassbird, Richard’s Pipit, Superb Fairy-
wren (Malurus cyaneus), Yellow-rumped Thornbill 
(Acanthiza chrysorrhoa), Australian Magpie (Cracticus 
tibicen), Flame Robin (Petroica phoenicea), Eurasian 
Skylark (Alauda arvensis)

The divergence between these two lists and contrasting 
emphasis on shorebirds by Spencer et al. (2009) and land 
birds by Greenberg et al.  (2014) highlights a need for a 
more systematic and complete process for identification 
of  the avifauna of  Tasmanian saltmarshes.

Recent guides to Tasmanian birds (Simpson and Day 
2010, Thomas et al. 2011, Watts 2011) cannot be used 
effectively to identify saltmarsh avifauna because many 
(barring Pizzey and Knight 2012) confuse ‘marshes’ 
with ‘swamps’ and their attribution of habitat seldom 
includes saltmarshes explicitly (see figure 2, page 41). 
Swamps are vegetated by trees (>6 m high) and woody 
scrub or shrubs (2–6 m high, Cowardin et al. 1979), and 
are hence unsuitable for many birds listed in the guides 
as using swamps (e.g. dabbling ducks). Marshes are 
emergent wetlands vegetated by persistent herbs, low 
succulent shrubs, grasses and grass-like plants (usually 

<2 m high), either fresh or saline, as in figure 2.
We therefore conducted a review of both the habitat 

requirements and usage of Tasmanian birds, and 
document the known links between and among various 
stages of the life cycle of birds, saltmarsh habitats and 
ecosystem services. We then suggest how this inventory 
can be further enlarged and validated with field-based 
monitoring of  bird use of  saltmarsh habitat.

Methods
Habitat usage of all Tasmanian birds was initially 
sourced from four popular bird guides (Pizzey and 
Knight 2012, Simpson and Day 2010, Thomas et al. 
2011, Watts 2011), selected on the basis that Watts 
(2011) is by far the highest selling local bird guide 
(Fullers Bookshop staff, pers. comm.), followed by 
Simpson and Day (2010) and Pizzey and Knight (2012), 
which are the two highest selling national bird guides (a 
distant second to Watts in terms of sales in Tasmania); 
and Thomas et al. (2011) as a popular guide to locating 
birds in Australia.

All Tasmanian birds that are likely to use saltmarshes 
were identified and listed taxonomically in four groups: 
waterbirds, shorebirds, birds of prey, and land birds 
(Appendix, page 49). Pelagic seabirds such as alba-
trosses, petrels and shearwaters (Procellariiformes) and 
penguins (Sphenisciiformes) were excluded.

Based on the habitat usage information in these 
guides, an interim ‘saltmarsh habitat usage rating’ of 
high, medium and low was assigned to all birds on the 
following criteria:
• high = habitat that involves saltmarsh, marshes, 

intertidal, tidal flats, mudflats, estuaries, tidal inlets, 
lagoons, bays

• medium = habitat that involves coasts, waterways, 
wetlands, swamps, farm dams, beaches, less saline, 
brackish

• low = least associated with saltmarsh-like habitats, 
e.g., closed forests, gardens, ponds, rocky islands etc. 
(see Appendix)
The results from this analysis were then reviewed in 

light of extensive field observations that were made by 
the authors (VP has visited about 70% of Tasmanian 
coastal saltmarshes; EJW has undertaken extensive 
research on birds in Tasmanian coastal wetlands and 
saltmarshes).

The review also considered records in the literature 
(e.g., Keast 1995, Bryant 2002, Spencer et al. 2009, 
Greenberg et al. 2014, and other references). We 
additionally considered observational records archived 
on Birdline Tasmania (2006–15) and locally relevant 
records of birds pictured in typical saltmarsh habitat 
through Google Images and Flickr. Through this 
process, the ratings were adjusted for many bird species 
on the principle that a rating of ‘high’ indicated salt-
marsh specialists, ‘medium’ for saltmarsh generalists or ‘low’ 
for saltmarsh vagrants (table 1, page 41).
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Figure	  2:	  Typical	  cross-‐sec1on	  of	  coastal	  saltmarsh	  habitat	  and	  the	  coastal	  landscape,	  and	  the	  use	  by	  bird	  groups	  of	  these	  
habitats;	  illustra1on	  by	  M.	  Helman.	  (See	  discussion	  sec1on	  for	  further	  details.)

Bird	  group Order High Medium Low Total

Waterbirds 9 21 7 37

Waterfowl	  —	  Geese,	  Swans,	  Ducks Anseriformes 4 5 6 15

Grebes Podicipediformes	   1 2 0 3

Pelicans,	  Herons,	  Egrets Pelecaniformes	   4 3 0 7

Cormorants Suliformes	   0 3 1 4

Rails,	  Crakes,	  Hen,	  Coot Gruiformes	   0 8 0 8

Shorebirds 20 13 3 36

Waders,	  Gulls,	  Terns Charadriiformes	   20 13 3 36

Birds	  of	  prey 1 7 3 11

Kites,	  Hawks,	  Harriers,	  Eagles Accipitriformes	   1 4 2 7

Falcons,	  Hobbies,	  Kestrels Falconiformes	   0 3 1 4

Land	  birds 3 14 10 27

Quails Galliformes	   0 1 1 2

Parrots Psi@aciformes	   2 0 0 2

Cuckoos Cuculiformes 0 0 2 2

Perching	  birds	  —	  various Passeriformes	   1 15 7 23

Four	  groups 12	  orders 33 57 23 113

Table	  1:	  Summary	  of	  birds	  assessed	  and	  their	  ini1al	  rankings.

This coding permits an initial assessment of the 
relative importance of saltmarsh wetlands for all the 
four groups of birds in Tasmania, in providing them 
with a range of both direct and indirect benefits. 
Accordingly, a bird species is considered here to be a 
saltmarsh specialist where the species is dependent on 
saltmarsh wetlands directly to fulfil a key aspect of its 
life cycle (Lockwood and Maslo 2014). Meanwhile, 
saltmarsh generalists are species that can be regularly 
found in saltmarshes (both breeding and nonbreeding, 
Greenberg et al. 2014), although their entire geo-

graphical range includes other mutually exclusive 
habitats. In other words, generalist species do not 
depend on saltmarsh sensu stricto to complete their life 
cycle, but their population abundance and diversity (at 
the genetic level) can be negatively influenced by the loss 
of saltmarshes. Finally, saltmarsh vagrants (mostly non-
breeding) are species that can be found in saltmarshes 
less frequently than generalists. The important 
distinction between the two is that the vagrants are 
unlikely to be affected at their population level by the 
loss of  saltmarshes.
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Results
A total of 113 species was assessed (see the Appendix), 
representing 12 orders and about 30 families, including 
6 introduced species (table 1, preceding page).

Discussion
Preliminary assessment indicates 113 bird species make 
some use of Tasmanian coastal saltmarsh wetland. This 
is within the range of 148 species reported as using salt-
marsh and (inland) chenopod shrubland across Australia 
(Greenberg et al. 2014). Of the Tasmanian subset, local 
saltmarshes provide habitat for 33 species identified as 
saltmarsh specialists, 57 species of saltmarsh generalists, 
and 23 species of vagrant bird species that occasionally 
venture into saltmarshes. (For survey forms and link to 
forthcoming app, contact VP nvishnup@gmail.com.)
Waterbirds
Waterbirds are one of the two most prominent groups 
of birds (after shorebirds, see page 43) to use coastal 
saltmarshes in Tasmania. A total of 37 species were 
listed, spanning five orders and seven families, and are 
therefore the most diverse and abundant group of birds 
using coastal saltmarsh in Tasmania (cf. Houston et al. 
2006). Nine birds were ranked as specialists in terms of 
their use of saltmarsh habitat, comprising: Black Swan, 
Australian Shelduck, Grey Teal, Chestnut Teal, Hoary-
headed Grebe, Australian Pelican, White-faced Heron, 
Little Egret and Great Egret.

Figure	  3:	  Grey	  Teal	  roos1ng	  (top)	  and	  White-‐faced	  Heron	  
feeding	  (above)	  on	  saltmarsh.	  ©	  A.	  Fletcher

These species generally use the open aquatic habitat 
adjoining the saltmarsh (estuaries, tidal inlets, lagoons, 
and bays), tending to roost and feed on low marsh areas, 

marsh pools and channels (figure 3). The roost sites are 
typically on the seaward margins (preferring spits), 
where they often co-occur with shorebirds (Greenberg et 
al. 2014). Egrets and herons in particular feed regularly 
in low saltmarshes and marsh pools. Among these, the 
White-faced Heron is the most widely and regularly 
recorded in Tasmanian saltmarshes (VP pers. obs., 
Recher et al. 1983, Keast 1995).

Figure	  4:	  Black	  Swan	  using	  Derwent	  1dal	  freshwater	  marshes	  
(dominated	  by	  Phragmites	  australis),	  as	  breeding	  areas	  (top),	  
and	  moving	  to	  coastal	  saltmarsh	  wetlands	  for	  feeding,	  
roos1ng	  and	  moul1ng	  (above).	  ©	  V.	  Prahalad

The largest proportion of waterbirds (21 species, 60%) 
was ranked as generalists, comprising bitterns, rails, 
crakes, hens, coot and a few ducks. They can be seen 
periodically in saltmarshes, although they are primarily 
dependent on brackish to freshwater marshes and water 
bodies due in part to their preference for suitably dense 
vegetative cover (e.g. bitterns, spotless crake and 
swamphens, Halse et al. 1993, Murray et al. 2013), and 
physiological limitations to salinity (e.g. Pacific Black 
Duck require a more regular intake of fresh water 
compared with Grey and Chestnut teal: Norman 1983).

In several instances, especially in larger estuaries and 
embayments, these brackish to freshwater marshes co-
occur as a habitat complex organised along an average 
annual salinity gradient of <0.5 ppt (parts per thousand) 
for freshwater marshes, 0.5–18 ppt for brackish marshes 
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and 18–35 ppt for saltmarshes (Odum 1988, figure 2). 
Waterbirds move between these habitats, depending 
chiefly on food and water availability. It is also notable 
that most waterbirds prefer less saline habitat for 
breeding (Goodsell 1990), using saltmarshes and 
associated waterways as nonbreeding habitat for feeding 
and roosting (figure 4). In this context, saltmarshes are 
important both for their provisioning (direct) and 
regulating (indirect) services (Hughes 2004).
Shorebirds
A total of 36 shorebird species was listed, spanning five 
families, all in the order Charadriiformes. Of these, 20 
species (56%) were ranked as specialists and another 13 
species (36%) were ranked as generalists. Shorebirds, 
particularly waders (excluding gulls and terns), are the 
most important group of birds in Tasmania that rely on 
saltmarsh both directly and indirectly (Bryant 2002, 
Spencer et al. 2009).

Figure	  5:	  Bar-‐tailed	  Godwits	  and	  a	  Whimbrel	  roos1ng	  (top,	  ©	  
A.	  Fletcher);	  several	  species	  of	  migratory	  waders	  roos1ng	  on	  
saltmarsh	  in	  Boullanger	  Bay	  (above,	  ©	  V.	  Prahalad).	  

Several species of waders use saltmarshes for roosting 
on low marsh areas during high tides when their feeding 
areas (tidal flats) are submerged and for nesting, while 
some waders also feed in the low marsh areas, marsh 
pools and in the seaward margins (figure 5, Laegdsgaard 
2006). Shorebirds also rely on the indirect services 
provided by saltmarshes, such as de-nitrification and 
primary production (Hughes 2004).

Among the waders, 19 species were migratory and 
used the saltmarshes only during the warmer months 
(October–April), migrating to the northern hemisphere 
for breeding in the Arctic summer. A few migratory 
waders, especially Red-necked Stint and Bar-tailed 

Godwit, ‘over-winter’ in Tasmania and can be seen 
during the colder months (May–September). A notable 
exception is the Double-banded Plover, where some 
populations that breed in New Zealand migrate to 
Australia to spend the colder months on tidal flats, salt-
marshes and beaches (Dann 1991, BirdLife Tasmania 
unpubl. data). Apart from these three migratory waders, 
others commonly seen in saltmarsh roosting sites are 
Eastern Curlew, Common Greenshank and Pacific 
Golden Plover. Two other migratory waders, Ruddy 
Turnstone and Sanderling, which are recorded in high 
numbers in Tasmania, are ranked as medium because 
they are largely found on beaches and rocky shores.

Figure	  6:	  Red-‐capped	  Plover	  roos1ng	  (top);	  Pied	  
Oystercatcher	  nes1ng	  on	  saltmarsh	  (above).	  ©	  A.	  Fletcher

The most diverse and abundant migratory waders can 
be seen in far north-west Tasmania in the Boullanger 
Bay–Robbins Passage Wetlands (Dunn 2000). With over 
20,000 waders recorded in 2006–07 (Britton 2007), and 
counts often in excess of 15,000 birds, the area supports 
more waders than the rest of the state combined 
(Woehler 2007, Woehler et al. 2014).

All of the 17 non-migratory (i.e. resident) shorebirds 
are observed in saltmarshes. The four most prominent 
of these are Pied Oystercatcher, Masked Lapwing, Red-
capped Plover and Black-fronted Dotterel, known to 
roost, feed and nest in low marsh areas and marsh pools 
(Bryant 2002, figure 6). Both Black-winged and Banded 
Stilts are relatively uncommon in Tasmania, although 
Banded Stilts have recently been seen around salt-
marshes and in higher numbers at Logan Lagoon on 
Flinders Island (Fletcher 2013), and Black-winged Stilts 
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breed at Lake Dulverton, Oatlands, in some years (S. 
Fish, unpubl. obs.).

All other resident shorebird species are ranked as 
generalists as they are largely found on beaches, rocky 
shores or inland areas, occasionally venturing into salt-
marshes. A notable example here is the large breeding 
colony of approximately 250–300 pairs of Kelp Gull in 
Orielton Lagoon saltmarsh (EJW unpubl. data). 
Another colony of Kelp Gull is present in the saltmarsh 
at ‘West Bay’ (unofficial place name) at South Arm; this 
comprises ≈25 pairs (BirdLife Tasmania unpubl. data). 
It is believed both colonies are presently increasing.

Birds of  prey
Of the four groups of birds using saltmarshes, birds of 
prey are at the top of the food chain. A total of 11 
species was listed within two families. Of these, only the 
Swamp Harrier is ranked as ‘high’, as harriers (Circus 
spp.) generally are considered to rely on saltmarshes to a 
greater extent than other raptors (Pizzey and Knight 
2012, Greenberg et al. 2014). They can be regularly 
observed flying low over saltmarsh and nearby wetlands, 
and may also breed in saltmarshes (e.g. Tasmanian Land 
Conservancy 2015). Swamp Harriers are a migratory 
species to mainland Australia, but some remain year-
round in Tasmania.

Several other species have been ranked as generalists 
as they can be seen relatively regularly around saltmarsh 
habitat (flying low, hovering or perching on a vantage 
point, e.g. Nankeen Kestrel perching on a power line 
over a saltmarsh, VP pers. obs.). The use of saltmarsh 
habitat by birds of prey is perhaps the least studied and 
least understood topic about saltmarsh-related bird 
groups in Tasmania. The use of saltmarshes by owls 
and allies is also poorly known.

Land birds
Although land birds are by far the most diverse and 
abundant group of birds in general, their relative 
representation in Tasmanian coastal saltmarshes is 
limited; only 29 species are known to use saltmarshes, 
representing four orders and more than 15 families. Of 
these, only three species of land bird are ranked as 
specialists: Orange-bellied Parrot, Blue-winged Parrot 
and White-fronted Chat. Of the remaining land birds, 
17 were ranked as generalists (figure 7) and 9 were 
ranked as vagrants, while several other birds were 
marginally excluded from our list (e.g. kingfishers, 
pigeons, a few honeyeaters), due to lack of reliable 
written accounts and limited observations. As an 
example of the likely use of saltmarshes by birds we 
have omitted, a rare record of the White-winged Triller 
(Lalage tricolor) in Tasmania has been reported from a 
saltmarsh on Maria Island (Birdline Tasmania 2006–
15). Hence, land birds in particular may qualify for 
higher rankings with further research on the nature and 
extent of  their use of  saltmarsh habitat.

Of all land birds, the Orange-bellied Parrot is by far 

the most threatened species, currently listed as Critically 
Endangered under the EPBC Act with fewer than 70 
individuals remaining in the wild. It is known to use low 
saltmarshes for feeding on the far north-west coast, 
including on King Island, along its migratory route to 
mainland Australia where the birds spend the winter 
months in saltmarshes on the coasts of Victoria and 
South Australia.

Figure	  7:	  European	  Skylark,	  an	  introduced	  passerine	  (top);	  
Striated	  Pardalote	  (above).	  ©	  A.	  Fletcher

The Orange-bellied Parrot’s close relative, the Blue-
winged Parrot, is considered a ‘seasonal saltmarsh 
specialist’ feeding in low marshes (Greenberg et al. 
2014). It is more abundant and more often recorded in 
saltmarshes across the state, especially in the far north-
west and on the west coast, where flocks congregate 
before their seasonal migration to mainland Australia 
(Fletcher 2010, EJW pers. obs.). Given the importance 
of saltmarshes in far north-west Tasmania for these two 
parrot species and the ongoing loss of such habitats in 
the area (see Prahalad 2014), the need to conserve and 
manage saltmarsh areas appropriately is critical and 
immediate.

Among the many passerines (Passeriformes) that use 
coastal saltmarsh (see Keast 1995 for a rare detailed 
account from around Sydney), the White-fronted Chat 
has been ranked ‘high’ given its widespread use of the 
habitat across Tasmania (figure 3). It is decreasing in 
mainland Australia and listed as vulnerable in New 
South Wales owing mainly to loss of saltmarsh habitat 
(Jenner et al. 2011, Ashcroft and Major 2013).
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The case of the White-fronted Chat typifies the 
general oversight of the importance of listing saltmarsh 
as a key habitat for the species in three of the bird 
guides we examined. Indeed, Ashcroft and Major (2013) 
in their study of the habitat preferences of the White-
fronted Chat, identify that ‘the present distribution of 
white-fronted chats in coastal NSW is closely linked to 
the distribution of saltmarsh … and preventing the 
further loss of saltmarsh appears to be fundamental for 
the conservation of the white-fronted chat in coastal 
NSW, as saltmarsh provides their core nesting and 
foraging resources.’ In this context, secure Tasmanian 
populations of White-fronted Chat can be linked to the 
relative extent and health of coastal saltmarsh, and the 
bird can be used as a flagship species for saltmarsh 
promotion and conservation efforts (e.g. Connies 
Collectables 2012).

Other native passerines encountered commonly in 
Tasmania’s saltmarshes are Richard’s Pipit, Superb 
Fairy-wren, Welcome Swallow and Forest Raven (VP 
pers. obs.). The occurrence of other native passerines is 
sporadic and seems to depend on the type of nearby 
and adjacent habitats.

Figure	  8:	  Superb	  Fairy-‐wren	  (top)	  and	  White-‐fronted	  Chat	  
(above)	  on	  Tec^cornia	  arbuscula	  shrubs.	  ©	  A.	  Fletcher

The nature of nearby habitat can influence saltmarsh 
birds. Freshwater marshes favour old world warblers 
that periodically venture into the neighbouring salt-
marshes (Keast 1995). The Little Grassbird in particular 
seems to frequent saltmarshes more than do the other 
old world warblers: several photos in Flickr show the 

bird in core saltmarsh habitat. On the other hand, the 
presence of nearby coastal heathlands and scrub seems 
to favour Scrubwrens and Thornbills. The Striated 
Fieldwren, which looks similar to the Little Grassbird, 
seems to frequent saltmarshes based on the incidence of 
photos on Flickr of the bird in core saltmarsh habitat 
(also recorded by VP on Samphire Island, Coal River).

Various small passerines using saltmarsh seem to 
depend on the presence of Tecticornia arbuscula shrubs, 
with White-fronted Chat, Superb Fairy-wren, Little 
Grassbird and Striated Fieldwren all closely linked with 
these shrubs (figure 8, pers. obs. and online photos). 
This could be explained both by the nesting habitat 
provided by the structural heterogeneity of large shrubs 
(as for White-fronted Chat, Keast 1995), and the ample 
availability of insects and other small arthropods in 
saltmarsh that these small insect-eating (insectivorous) 
birds feed upon (Laegdsgaard 2006).

Of the four introduced passerines that are in Tas-
mania, European Goldfinch are most commonly seen in 
saltmarshes and are an example of a granivorous bird 
species feeding on the seeds of Gahnia spp. sedges 
(Greenberg et al. 2014, VP pers. obs.).

Future	  work	  and	  bird	  monitoring
The bird inventory and the preliminary ratings 
presented here are a foundation view of the use of 
coastal saltmarsh wetlands by Tasmanian birds that can 
be refined with further quantitative data. Suitable data 
can be derived from existing databases such as the Atlas 
of Australian Birds and can be augmented with expert 
feedback (cf. Koch and Woehler 2007). The atlas 
represents more than 40 years of observational data on 
birds, developed through public participation via an 
online interface called Birdata (www.birdata.com.au) 
that provides a platform for entering new data and 
seeking feedback. The limitation, however, of using 
existing data from the atlas is that the data are not cross-
referenced to habitats; i.e., they are not habitat-specific. 
This limitation has been noted by other authors who 
have proposed a habitat-specific monitoring program 
for saltmarsh wetlands (e.g. Keast 1995).

Such a program would involve targeted surveys of 
specified saltmarsh wetlands through repeatable 
standardised monitoring mechanisms to record bird 
species diversity and abundance (Neckles et al. 2002, 
Shriver and Greenberg 2012). It is possible then to 
transfer data recorded through these surveys on to the 
Birdata portal thereby fulfilling the dual role of 
collecting bird data in general and, importantly here, 
relating it to saltmarsh habitat management for birds.

We propose a field-based monitoring program that 
would provide a stronger quantitative basis for updating 
the preliminary ratings presented here. The monitoring 
program would involve BirdLife Tasmania members, 
University of Tasmania students and trained volunteers 
to develop a statewide database towards this effort.
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We also envisage that engagement of community 
stakeholders in the monitoring program will confer the 
benefits of science communication that are usually 
attributed to such ‘citizen science’ projects (Cohn 2008, 
Bonney et al. 2009).

The following survey methods have been included as 
part of the monitoring program, based on BirdLife 
Australia (n.d.), Neckles et al. (2002), DeLuca et al. (2004) 
and Shriver et al. (2004), and listed here in order of 
preference:
Point-based 2-ha area search: 
1. Identify the saltmarsh cluster and determine the 

component saltmarsh sites (spatially separated 
areas mapped as individual polygons), their areas 
(estimated spatial extent in hectares) and accessibility 
(land tenure, physical access).

2. Depending on the number of sites within the cluster, 
their relative areas and accessibility, select sites and 
point locations within the sites based on:
(a) firstly, the principle that at least 50% of the sites 

within each saltmarsh cluster is accessible and 
surveyed; 

(b) secondly, survey points that are selected being 
representative of the vegetative diversity in the 
cluster (either low succulent saltmarsh, high 
shrubby saltmarsh, or grassy saltmarsh);

(c) thirdly, each survey point being predominantly 
made up of one of the three vegetation types 
(>50% of the 2  ha area is occupied by either 
low succulent saltmarsh, high shrubby saltmarsh 
or grassy saltmarsh); and,

(d) finally, each saltmarsh site having the number of 
survey points dependent on the size of the 
marsh area and the diversity in the vegetation 
types (where possible at least 50% of the area 
must be covered and all three vegetation types 
represented).

3. At each saltmarsh site, either survey the entire site 
where the area occupied is below 2 ha, or in the case 
of larger marshes (above 2 ha) or marshes with low 
accessibility (e.g. due to creeks), select one or more 
representative areas to survey, each survey lasting a 
minimum of 20 minutes and scanning an area of at 
least 2 ha (e.g. a rectangle of 100 ☓ 200 m or a circle 
of  80 m radius), including birds flying over.

4. Where two or more survey points are used in a large 
site, they must be separated from each other by a 
minimum of 300 m, and placed away from upland 
vegetation boundaries by a minimum of 50 m (a note 
must be made in the comments section if this buffer 
is not available).

5. A minimum of two counts must be conducted 
separated by 14 days or more, both done during the 
warmer months when birds migrate to Tasmania 
(October–April), one count to be done during maxi-
mum high tide (so the use of saltmarsh by shorebirds 

can be recorded) and another during low tide (for 
sake of  comparison).

6. The surveys should be done between dawn and 
1200 h on days with lower than average wind speeds 
(about 15 km/h or less) and, at most, a light rain (i.e., 
weather conditions are not windy with rain).

7. Binoculars of 8 ☓ 32s or 10 ☓ 42s are recommended 
(which provide a field of view of about 100–150 m 
from suitable vantage points).

Transect-based fixed-route monitoring:
1. This method is suitable for larger marshes where a 

suitable walking route (or formed track in some cases) 
that covers over 50% of the marsh area can be 
established.

2. All birds seen along the route must be counted, with 
surveys done between dawn and 1200 h on days with 
lower than average wind speeds (about 15  km/h or 
less) and, at most, a light rain (i.e., weather conditions 
are not windy with rain).

3. A minimum of two counts must be conducted 
separated by 14 days or more; both are done in the 
warmer months when birds migrate to Tasmania 
(October–April), one count to be done during maxi-
mum high tide and another during low tide.

4. Binoculars of 8 ☓ 32s or 10 ☓ 42s are recommended 
(which provide a field of  view of  about 100–150 m).

Incidental search:
1. This method is suitable for one-off sightings of birds 

that do not follow one of the two methods discussed 
above (including bi-annual wader surveys conducted 
by BirdLife Tasmania, where birds are recorded both 
within and outside saltmarshes, e.g. on nearby tidal 
flats, lagoons or embayments).

2. When a bird is recorded on nearby tidal flats, lagoons 
or embayments, a comment must be made to identify 
this.

3. Any birds seen are reported as incidental sightings 
with notes in the comments section that may be of 
interest (e.g. unusual species or behaviour).

The recommended survey method is the ‘Point-based 
2-ha area search’ that records the number of bird 
species at each point location (diversity), numbers of 
each species (abundance), and notes on bird behaviour 
(e.g., feeding, roosting, breeding, preening, nesting; 
Neckles et al. 2002). Sightings of other bird species of 
interest (small passerines and other cryptic species such 
as rails and bitterns) can be recorded separately as 
incidental searches. Even where ‘Transect-based fixed-
route monitoring’ is done, it is recommended that point 
locations be surveyed along the transect such that 
consistent survey data becomes available for all regions 
across the state.

Conclusions
Improving our currently limited understanding of the 
linkages between conservation management of 
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saltmarshes and dependent birdlife must be a priority in 
light of the threats faced by coastal saltmarshes from 
human activities such as draining and clearing, and 
from the effects of climate change and sea-level rise. 
The ever-decreasing capacity of managers to collect 
scientific data and to undertake long-term monitoring of 
habitats can be mitigated in some situations by 
community efforts under the auspices of ‘citizen 
science’. We propose that this preliminary inventory and 
monitoring methodology could form the basis for such 
an effort in Tasmania. In conjunction with managers 
and government agencies, the collection and analyses of 
saltmarsh bird data will increase our understanding of 
the relationships between and among saltmarsh bird 
species, and provide feedback on the efficacy or 
otherwise of the actions of land managers tasked with 
responsibility over Tasmania’s saltmarshes.
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Appendix
Inventory of birds of Tasmanian saltmarsh wetlands (* introduced species; ~ migratory shorebirds), with the 
preliminary ratings of  habitat usage.

Order Bird	  Group	  1:	  WATERBIRDS Habitat	  usage

	   WATERFOWL:	  GEESE,	  SWANS,	  DUCKS	  (Order	  Anseriformes	  Family	  AnaEdae) 	  

1 Cape	  Barren	  Goose Medium

2 Black	  Swan High

3 Blue-‐billed	  Duck Low

4 Musk	  Duck Medium

5 Australian	  Shelduck High

6 Australian	  Wood	  Duck Low

7 Mallard* Low

8 Pacific	  Black	  Duck Medium

9 Australasian	  Shoveler Medium

10 Grey	  Teal High

11 Chestnut	  Teal High

12 Hardhead Low

13 Plumed	  Whistling	  Duck Low

14 Freckled	  Duck Low

15 Pink-‐eared	  Duck Medium

	   GREBES	  (Order	  Podicipediformes	  Family	  Podicipedidae) 	  

1 Australasian	  Grebe Medium

2 Hoary-‐headed	  Grebe High

3 Great-‐crested	  Grebe Medium

	   PELICANS	  (Order	  Pelecaniformes	  Family	  Pelecanidae) 	  

1 Australian	  Pelican High

	   HERONS,	  EGRETS,	  BITTERNS	  (Order	  Pelecaniformes	  Family	  Ardeidae) 	  

1 White-‐faced	  Heron High

2 Nankeen	  Night	  Heron Medium

3 Li@le	  Egret High

4 Great	  Egret High

5 Ca@le	  Egret Medium

6 Australasian	  Bi@ern Medium

	   CORMORANTS	  (Order	  Suliformes	  Family	  Phalacrocoracidae) 	  

1 Li@le	  Pied	  Cormorant Medium

2 Black-‐faced	  Cormorant Low

3 Li@le	  Black	  Cormorant Medium

4 Great	  Cormorant Medium

	   RAILS,	  CRAKES,	  HENS,	  COOT	  (Order	  Gruiformes	  Family	  Rallidae) 	  

1 Lewin’s	  Rail Medium

2 Australian	  Spo@ed	  Crake Medium

3 Spotless	  Crake Medium

4 Baillon’s	  Crake Medium

5 Purple	  Swamphen Medium

6 Dusky	  Moorhen Medium

7 Tasmanian	  Na^ve-‐hen Medium
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8 Eurasian	  Coot Medium

	   Bird	  Group	  2:	  SHOREBIRDS/WADERS 	  

	   CURLEWS,	  SANDPIPERS,	  SNIPES,	  GODWITS	  (Order	  Charadriiformes	  Family	  Scolopacidae) 	  

1 Latham's	  Snipe~ High

2 Bar-‐tailed	  Godwit~ High

3 Whimbrel~ High

4 Eastern	  Curlew~ High

5 Common	  Greenshank~ High

6 Grey-‐tailed	  Ta@ler~ High

7 Ruddy	  Turnstone~ Medium

8 Sanderling~ Medium

9 Red-‐necked	  S^nt~ High

10 Curlew	  Sandpiper~ High

11 Sharp-‐tailed	  Sandpiper~ Medium

12 Common	  Sandpiper~ Medium

13 Terek	  Sandpiper~ Medium

14 Red	  Knot~ High

15 Great	  Knot~ High

	   OYSTERCATCHERS	  (Order	  Charadriiformes	  Family	  Haematopodidae) 	  

1 Pied	  Oystercatcher High

2 Sooty	  Oystercatcher Medium

	   LAPWINGS,	  PLOVERS,	  DOTTERELS	  (Order	  Charadriiformes	  Family	  Charadriidae) 	  

1 Pacific	  Golden	  Plover~ High

2 Grey	  Plover~ High

3 Lesser	  Sand	  Plover~ High

4 Red-‐capped	  Plover High

5 Double-‐banded	  Plover~ High

6 Hooded	  Plover Medium

7 Black-‐fronted	  Do@erel High

8 Banded	  Lapwing Medium

9 Masked	  Lapwing High

	   STILTS	  (Order	  Charadriiformes	  Family	  Recurvirostridae) 	  

1 Black-‐winged	  S^lt High

2 Banded	  S^lt High

	   GULLS,	  TERNS	  (Order	  Charadriiformes	  Family	  Laridae) 	  

1 Pacific	  Gull Medium

2 Kelp	  Gull Medium

3 Silver	  Gull Medium

4 Caspian	  Tern Medium

5 Crested	  Tern Medium

6 White-‐fronted	  Tern Low

7 Li@le	  Tern Low

8 Fairy	  Tern Low

	   Bird	  Group	  3:	  BIRDS	  OF	  PREY 	  

	   KITES,	  HAWKS,	  HARRIERS,	  EAGLES	  (Order	  Accipitriformes	  Family	  Accipitridae) 	  

1 Whistling	  Kite Medium

2 Brown	  Goshawk Medium
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3 Grey	  Goshawk Low

4 Collared	  Sparrowhawk Low

5 Swamp	  Harrier High

6 White-‐bellied	  Sea-‐Eagle Medium

7 Wedge-‐tailed	  Eagle Medium

	   FALCONS,	  HOBBIES,	  KESTRELS	  (Order	  Falconiformes	  Family	  Falconidae) 	  

1 Peregrine	  Falcon Medium

2 Brown	  Falcon Medium

3 Australian	  Hobby Low

4 Nankeen	  Kestrel Medium

	   Bird	  Group	  4:	  LANDBIRDS 	  

	   QUAILS	  (Order	  Galliformes	  Family	  Phasianidae) 	  

1 Brown	  Quail Medium

2 Stubble	  Quail Low

	   PARROTS	  (Order	  PsiVaciformes	  Family	  PsiOacidae) 	  

1 Orange-‐bellied	  Parrot High

2 Blue-‐winged	  Parrot High

	   CUCKOOS	  (Order	  Cuculiformes	  Family	  Cuculidae) 	  

1 Horsfield’s	  Bronze-‐Cuckoo Medium

2 Shining	  Bronze-‐Cuckoo Low

	   SWALLOWS,	  MARTINS	  (Order	  Passeriformes	  Family	  Hirundinidae) 	  

1 Welcome	  Swallow Medium

2 Tree	  Mar^n Low

	   RAVENS	  (Order	  Passeriformes	  Family	  Corvidae) 	  

1 Forest	  Raven Medium

	   FAIRY-‐WRENS	  (Order	  Passeriformes	  Family	  Maluridae) 	  

1 Superb	  Fairy-‐wren Medium

2 Southern	  Emu-‐wren Medium

PARDALOTES	  (Order	  Passeriformes	  Family	  PardaloEdae)

1 Striated	  Pardalote Medium

	   SCRUBWRENS,	  THORNBILLS	  (Order	  Passeriformes	  Family	  Acanthizidae) 	  

1 Tasmanian	  Scrubwren Medium

2 Striated	  Fieldwren Medium

3 Brown	  Thornbill Low

4 Yellow-‐rumped	  Thornbill Low

	   CHATS,	  HONEYEATERS	  (Order	  Passeriformes	  Family	  Meliphagidae) 	  

1 White-‐fronted	  Chat High

	   ROBINS	  (Order	  Passeriformes	  Family	  Petroicidae) 	  

1 Scarlet	  Robin Low

2 Flame	  Robin Low

	   PIPITS	  (Order	  Passeriformes	  Family	  Motacillidae) 	  

1 Richard’s	  Pipit Medium

	   WHITE-‐EYES	  (Order	  Passeriformes	  Family	  Zosteropidae) 	  

1 Silvereye Low

	   OLD	  WORLD	  WARBLERS	  (Order	  Passeriformes	  Family	  —	  various) 	  

1 Clamorous	  Reed-‐warbler Medium

2 Golden-‐headed	  Cis^cola Medium
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3 Li@le	  Grassbird Medium

	   INTRODUCED	  PASSERINES	  (Order	  Passeriformes	  Family	  —	  various) 	  

1 Eurasian	  Skylark* Medium

2 House	  Sparrow* Low

3 European	  Goldfinch* Medium

4 European	  Greenfinch* Medium

5 Common	  Starling* Medium
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