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Abstract. The Fortescue Marshes is an Important Bird Area (IBA) in the Pilbara region of northwestern
Western Australia. The marshes are presently part of Roy Hill, Marillana, Hillside and Mulga Downs Sta-
tions, all presently working cattle stations. Portions of each station will be relinquished from current pasto-
ral leases in 2015. Following an Indigenous Land Use Agreement, the land will be vested in the Conserva-
tion Commission and jointly managed by the Western Australia Department of Parks and Wildlife as a con-
servation estate. The birds of four open-water pools, 21 terrestrial sites from Roy Hill Station and 23 terres-
trial sites from Mulga Down Station were surveyed by volunteers of BirdLife Western Australia between
10-25 July 2012. A total of 122 avian species was recorded. Thirty species of waterbirds were observed on
open-water pools, with Plumed Whistling Duck, Eurasian Coot, Grey Teal and Australian Pelican, the most
numerous. Ordination analyses of bird surveys from permanently marked surrounding terrestrial sites indi-
cated primary avian differences were related to vegetation type. Average species richness of terrestrial site
samples surrounding the wetlands was 24 species per site, with species richness thought to relate to vegeta-
tion structure complexity. Riparian eucalypt woodlands were the richest sites averaging 30 species per site.
Samphire sites had the poorest assemblages with species richness averaging 20 species per site. Mulga
woodlands and spinifex sites were intermediate in species richness. A sparse understory, attributed to graz-
ing damage, may relate to the paucity of small insectivores, such as the Chestnut-rumped Thornbill, while
increased frequencies of many other bird species reported previously in the literature could be related to the
presence of the marsh providing a seasonal water source in this generally arid, inland region. Conservation,
rehabilitation and continued protection of the region should be encouraged.

Keywords. Arid-zone bird assemblages, avian species/vegetation interactions, grazing impacts, species
richness, waterbirds

Introduction lands and eucalypt riparian woodlands provide

habitat for a wide range of terrestrial birds. The

The Fortescue Marshes is a region of lakes and
wetlands of national significance (Kendrick 2003)
and one of the largest Important Bird Area (IBA) in
Western Australia (Dutson et al. 2005). It is the
largest wetland in the Pilbara region and provides
an important seasonal habitat for waterbirds (Halse
et al. 2005). The surrounding samphire salt mar-
shes, spinifex hummock grasslands, mulga wood-

Fortescue Marshes is also the most recent locality
for a confirmed Western Australian sighting of the
critically endangered Night Parrot (Pezoporus
occidentalis) (Davis and Metchalf 2008). Portions
of the pastoral leases of Roy Hill, Marillana,
Hillside and Mulga Downs Stations will be
relinquished in 2015, to put the Fortescue Marshes
and some surrounding lands under the joint control
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Figure 1. Map of the study area, highlighting the general location of the Fortescue Marshes and the general
regions of the terrestrial survey sites on Roy Hill Station at the east end of the marshes and on Mulga Downs

Station at the northwest end of the marshes.

of the Conservation Commission and the Western
Australia Department of Parks and Wildlife under an
Indigenous Land Use Agreement. Management pri-
orities will then change from predominantly cattle
grazing to nature conservation. The objectives of this
study were: 1) to document winter waterbird pop-
ulations in a number of open water pools; 2) to survey
the terrestrial avifauna of a range of locations on Roy
Hill and Mulga Downs Stations; and 3) to determine
possible bird assemblage/habitat interaction and com-
pare the avifauna of the two geographically-separated
stations. The present study was designed to provide
baseline information to determine the effects of
changes in management priorities on the avifauna of
this region.

Methods

The Fortescue Marshes are a large area of ephemeral
pools and poorly drained sections of the upper
Fortescue River, situated approximately 100 km north
northwest of Newman in the Pilbara region of Western
Australia (Figure 1). Bed levels of the marshes are
approximately 400 m above sea level in the Hamersley
Basin, situated between the Chichester and Hamersley
Ranges. Rainfall in the region is primarily influenced
by tropical cyclone systems of January to March, with
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the long-term average rainfall at Newman of 312 mm
(http://www.bom.gov.au/climate/averages/). Prior to
the survey period, the region experienced large cyc-
lonic rainfall events in January and February 2011 and
January 2012. More than 460 mm of rain fell in
January 2012, but subsequent rainfall events were
scarce. Temperatures in the region are generally high
with summer maxima commonly between 35 and 40°C
and winter maxima typically 22-30°C. Annual eva-
poration greatly exceeds annual rainfall.

Four major vegetation communities are found in and
around the Fortescue Marshes (Beard 1975): halophilic
shrubland (samphire) dominated by Pachycornia
triandra, Atriplex cinerea and Arthorcnemum halo-
cnemoides; hummock grassland (spinifex), typically
comprised of Triodia basedowii and T. pungens; mulga
woodland (mulga) with trees of Acacia aneura and an
understory dominated by A. victoriae and A. tetra-
gonophylla; and stream-course eucalypt woodland (rip-
arian) dominated by Eucalyptus microtheca and E.
camaldulensis. The avifauna has previously been
included in Kikkawa and Pearse’s (1969) Central
Province of the Western Faunal Sub-Region.

Two geographic regions, one on Roy Hill Station on
the eastern edge of the marshes and the second on
Mulga Downs Station, some 30km to the northwest,
were selected for intensive survey (Figure 1). Avifauna
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Table 1. Locations and habitat type for avifauna survey sites at Roy Hill (RH) and Mulga Downs (MD) Stations. Downs

Station at the northwest end of the marshes.

Site Name Latitude Longitude Habitat Type
Coondiner (RH) 22°43°25.8” 119°39°22.7” Open Water

14 Mile (RH) 22°33’11.0” 119°51°49.0” Open Water

Native Well (RH) 22°30°43.4” 119°45°51.3” Open Water

RH 11 22°30°30.1” 119°46°56.1” Samphire shrubland
RH 13 22°33°39.0” 119°55°11.0” Samphire shrubland
RH 17 22°32°08.0” 119°48°28.0” Samphire shrubland
RH 18 22°31°04.0” 119°41°08.0” Riparian woodland
RH 19 22°29°50.0” 119°50°13.0” Riparian woodland
RH 20 22°39°27.5” 119°46°02.3” Samphire shrubland
RH 61 22°32°50.0” 119°52°27.7” Mulga woodland
RH 62 22°32°50.0” 119°52°27.8” Mulga woodland
RH 63 22°34°06.7” 119°58°29.6” Mulga woodland
RH 64 22°33°50.5” 119°58°06.5” Mulga woodland
RH 65 22°32°34.9” 119°54°58.2” Mulga woodland
RH 66 22°32°04.3” 119°52°02.5” Samphire shrubland
RH 67 22°32°32.6” 119°52°06.9” Mulga woodland
RH 68 22°32°49.6” 119°54°05.7” Mulga woodland
RH 69 22°33°23.0” 119°54°40.0” Riparian woodland
RH 70 22°32°28.0” 119°52°20.3” Mulga woodland
RH 71 22°39°37.6” 119°55°31.3” Spinifex grassland
RH 72 22°39°38.6” 119°53°33.1” Spinifex grassland
RH 73 22°40°11.5” 119°52°04.5” Spinifex grassland
RH 74 22°42°41.2” 119°42°45.0” Mulga woodland
RH 75 22°43°25.8” 119°39°22.7” Riparian woodland
RH 76 22°42°41.0” 119°41°26.8” Mulga Woodland
Mulga Downs Pool 22°21°14.2” 119°12°34.8” Open Water

MD 1 22°13°35.0” 119°02°33.1” Mulga woodland
MD 2 22°13°35.0” 119°02°33.1” Mulga woodland
MD 3 22°13°28.4” 119°03°00.2” Riparian woodland
MD 4 22°13°45.6” 119°03°51.2” Spinifex grassland
MD 5 22°16°13.9” 119°05°22.8” Riparian woodland
MD 6 22°18°11.0” 119°06°08.4” Riparian woodland
MD 7 22°18°26.7” 119°07°31.8” Spinifex grassland
MD 8 22°17°59.77 119°08°58.8” Mulga woodland
MD 9 22°18°44.7” 119°09°00.1” Samphire shrubland
MD 10 22°18°55.2” 119°10°18.1” Samphire shrubland
MD 11 22°12°21.17 119°12°21.0” Spinifex grassland
MD 12 22°20°13.7” 119°12°34.7” Samphire shrubland
MD 13 22°19°02.0” 119°14°59.7” Mulga woodland
MD 14 22°18°46.4” 119°14°06.3” Mulga woodland
MD 15 22°18°28.3” 119°12°42.0” Mulga woodland
MD 16 22°17°32.6” 119°12°48.2” Mulga woodland
MD 17 22°17°04.3” 119°13°01.4” Mulga woodland
MD 18 22°17°00.6” 119°12°11.9” Mulga woodland
MD 19 22°17757.5” 119°08°05.8” Mulga woodland
MD 20 22°17°16.6” 119°05°01.3” Riparian woodland
MD 21 22°14°16.9” 119°05°40.7” Mulga woodland
MD 22 22°18°30.3” 119°07°56.7” Spinifex grassland
MD 24 22°20°22.1” 119°16°55.8” Samphire shrubland
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sampling of 10-25 July 2012 was carried out from four
open water pools and in 44 terrestrial sites in the
surrounding vegetation (Table 1). Waterbird densities
were estimated on open-water pools from 1-4 visits
during the survey period. Avifauna documentation of
terrestrial sites employed fixed-effort sampling tech-
niques (Elphick 1997; Rosenstock et al. 2002; Watson
2003, 2004). The surveys utilized 500 m-radius plots
sampled for the presence of bird species during a 30-
minute period in each of the 90° quadrants of the plots.
All sites were monitored once in the morning and once
in the afternoon of different days. Two to three
experienced birdwatchers from BirdLife Western
Australia were employed in each quadrant to sim-
ultaneously acquire all field data for each sample.
Although the observers varied in their ability to detect
and identify bird species, variation in competence
among reasonably well-trained observers does not
generally invalidate conclusions regarding major
ecological patterns (Lindenmayer et al. 2009).

Total species richness for each site was the total
number of species observed during the two survey
periods. Species richness was also determined for each
station and mean richness was also determined for each
vegetation type. Frequency of species occurrence
values from the percentage of the eight quadrants (each
sampling point with four 90° quadrants, each sampled
in a morning and an afternoon) containing a particular
species provided a quantitative indication of the
likelihood that a bird species would be encountered.
The matrix of the species frequency of occurrence by
sample site was analysed by Detrended Corresp-
ondence Analysis (DCA) ordination to reveal patterns
of bird community structure (Jongman et al. 1995).
Nomenclature of birds followed Christidis and Boles
(2008).

Results
Overall avifauna assemblage

A total of 122 avian species (72 non-passerines and 50
passerines) was recorded in the Fortescue River pools
and surrounding terrestrial habitats of Roy Hill and
Mulga Downs Stations (Appendix 1). Of the 72 non-
passerines, there were 15 diurnal raptors, three
nocturnal raptors and six parrots. Of the 50 passerines,
there were 12 species of the Meliphagidae (honey-
eaters and chats). Surveys on the open water pools
recorded 30 species. There were 64 species recorded in
the 21 permanent terrestrial survey plots on Roy Hill
and 71 species in the 23 survey plots on Mulga Downs.
Although not used in subsequent analyses, 14
additional species were recorded outside the permanent
survey plots or open pool survey periods.

Waterbirds
A total of 30 species of waterbirds was recorded from
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the four accessible open water pools of the Fortescue
River (Table 2). The most common waterbird species
were Eurasian Coot, Hardhead and Plumed Whistling
Duck, Grey Teal, and Australian Pelican, while sight-
ings of the Freckled Duck, White-necked Heron, Little
Egret, Little Pied Cormorant, Black-winged Stilt and
Australasian Grebe were much more limited.

Terrestrial birds

The most commonly recorded species of the terrestrial
habitats surrounding the Fortescue Marshes was the
Willy Wagtail, which was found in every sampling site
and in more than 60% of the individual quadrant sam-
ples. Other ubiquitous species included the Zebra
Finch, Red-capped Robin, Spiny-cheeked and Singing
Honeyeaters and Rufous Whistler. Several nomadic
species were common during the survey period, includ-
ing Diamond Dove, Budgerigar, Cockatiel, Black-
faced Woodswallow, Little Button-quail, White-
winged Triller and Crimson Chat. Most species were
equally common on both stations, except for Cocka-
tiels and Chestnut-rumped Thornbills. Cockatiels were
much more common on Roy Hill Station, where as
Chestnut-rumped Thornbills were much more common
on Mulga Downs Station.

Of the terrestrial birds recorded in habitats at Roy
Hill Station and Mulga Downs Station, 67 species were
observed in two or more survey plots and analysed for
correspondence by the DCA ordination analysis
(Appendices 2 & 3). The first axis of the DCA site or-
dination accounted for 29% of the sample variance and
separated the avian assemblages in samphire from the
other vegetation communities (Figure 2). The second
axis of the DCA ordination explained another 13% of
the sample variance and generally separated bird as-
semblages of mulga woodlands from those in riparian
eucalypt woodlands. Despite the Roy Hill Station sites
being 30-50km from the Mulga Downs sites, the ordi-
nation results did not reveal bird assemblage differ-
ences based on this geographic separation.

The DCA species ordination values identified those
bird species associated with the particular vegetation
communities (Appendices 2 & 3). Species with high
DCA axis 1 scores were strongly associated with the
samphire vegetation and included the Fairy Martin,
Horsfield’s Bushlark, Brown Songlark, Australasian
Pipit, White-winged Fairy-wren and a number of rap-
tors. Species closely associated with mulga woodlands
(low scores on both DCA 1 & 2 axes) included White-
browed Babbler, Chestnut-rumped and Slaty-backed
Thornbills and Bourke’s Parrot. Species with low DCA
axis 1 scores and high DCA axis 2 scores, associated
mainly with the riparian eucalypt vegetation, included
Western Gerygone, Grey Shrike-thrush, White-fronted,
Brown and Grey-headed Honeyeaters, Mistletoebird,
Crested Bellbird, Australian Ringneck and Little Co-
rella.



Bell et al. Winter bird assemblages of the Fortescue Marshes.

A number of uncommon species and species at the
edge of their geographic range were recorded during
the surveys. These were the White-bellied Sea Eagle,
Whiskered Tern, Bourke’s Parrot, Inland Thornbill,
Red-browed Pardalote, Western Gerygone, Grey Fan-
tail, Orange Chat and the Grey-headed and White-
fronted Honeyeaters

Species richness

The species richness of the terrestrial sampling plots
surrounding the Fortescue Marshes averaged 23.9 + 5.0
species per site (Table 3). There was no overall differ-
ence between species richness of samples on Roy Hill

Station (23.9 £ 5.5) and those on Mulga Downs Station
(23.0 £ 4.5). Determination of species richness of the
particular vegetation types indicated that the riparian
eucalypt-dominated plots (29.5 £ 3.0) were the richest
assemblages. Samphire sites (20.2 + 3.5) were the most
depauperate on average. Roy Hill mulga sites (21.6 £
3.7) were relatively low in species richness compared
to Mulga Downs mulga sites (20.0 & 3.1). Spinifex site
richness on Roy Hill was high (29.3 + 4.7) compared to
similar habitat sites on Mulga Downs (23.7 £ 4.1).

Table 2. Waterbird counts at the open water sites of the Fortescue Marshes. The data presented are means of 1-4 counts from

different times of day and different days.

Species Coondiner Native Well 9 Mile Mulga Downs
Plumed Whistling Duck 867 1000
Freckled Duck 7

Black Swan 49 18 120
Australian Shelduck 1 29 5 12
Australian Wood Duck 12

Pink-eared Duck 11 30
Grey Teal 35 36 800
Pacific Black Duck

Hardhead 15 6 300
Australasian Grebe 1
Hoary-headed Grebe 41 2
Australasian Darter 1 5 1
Little Pied Cormorant 1

Little Black Cormorant 25 18 40
Australian Pelican 5 2 500
White-necked Heron 1 1
Eastern Great Egret 2 1 1 5
White-faced Heron 1 3
Little Egret 1 1

Straw-necked Ibis 5 1 5
Royal Spoonbill 4 8

Yellow-billed Spoonbill 1 3

Black-tailed Native-hen 5

Eurasian Coot 1500
Black-winged Stilt 5

Red-capped Plover 3 100
Black-fronted Dotterel 5 64 19 50
Red-kneed Dotterel 1

Caspian Tern 20
Whiskered Tern 11 14 20
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Figure 2. DCA site ordination axis 1 versus axis 2 scores of Fortescue Marsh
terrestrial plot frequency data. Symbols include numbered Roy Hill sites
(diamonds) and Mulga Downs (squares) with red for samphire, yellow for
spinifex, blue for mulga and green for riparian vegetation types Station at the

northwest end of the marshes.

Discussion

Birds of open water pools

There is a growing awareness of the importance of arid
zone wetlands as important breeding habitats and
drought-period refuges for waterbirds (Olsen and
Weston 2004). The Fortescue Marshes, Lake Gregory
and Mandora Marsh in northern Western Australia
support over a million waterbirds during the dry season
in some years and, as such, are considered important
breeding sites (Halse et al. 2005). Although many of
the open water pools of the Fortescue Marshes are
inaccessible, those surveyed in our study indicated
some species could be extremely numerous. Plumed
Whistling Duck, Eurasian Coot, Grey Teal and the
Australian Pelican were the most common species,
each with hundreds of individuals. Studies by van
Leeuwen (2004) between 1999 and 2003 reported 47
species of waterbirds utilising the pools of the
Fortescue Marsh region compared to the 30 species
recorded in this study in July 2012.

Changes in the frequency and extent of flooding have
been shown to affect breeding opportunities for
Australian waterbirds (Roshier et al. 2002). Water
extraction, water storage, sedimentation and climate
change can have impacts on the distribution of refugia
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during dry periods. Wetland conservation is essential
for breeding and maintenance of populations of
waterbirds between flood events (Maher and
Braithwaite 1992; Halse et al. 2005; Kingford et al.
2010). Opportunities to manage waterfowl numbers at
particular locations are limited because processes
influencing the population dynamics of waterfowl
occur at broad scales in response to a stochastic,
variable climate and corresponding resource
availability (Roshier et al. 2002).

In the Fortescue Marshes, the regions surrounding
the marshlands are subjected to cattle grazing,
populations of feral animals, iron ore mining and water
extraction, all of which could have significant direct
and indirect impacts on the avifauna (Barber and
Jackson 2011). The planned 2015 Department of Parks
and Wildlife acquisition of portions of Marillana, Roy
Hill, Hillside and Mulga Downs Stations surrounding
the marshes is essential to the continued maintenance
of the habitat and the long-term survival of populations
of birds in this region of the Pilbara (Shepherd and van
Leeuwen 2011).

Terrestrial bird assemblages

Terrestrial bird assemblages in arid, northwestern
Western Australia vary in relation to environmental
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Table 3. Mean avian species richness (+ sd) values for terrestrial survey sites on Roy Hill and Mulga Down Stations along

the margins of the Fortescue Marshes.

Habitat Type Roy Hill Mulga Downs All Sites

Riparian 29.5+3.0 313+£2.1 29.5+£3.0
Samphire 20.6+4.3 20.0+3.1 202+3.5
Mulga 21.6+3.7 26.0+3.0 23.2+4.1
Spinifex 293+47 23.7+4.1 25.7+£5.0

parameters (Burbidge et al. 2000), dominant vegetation
community structure (Burbidge et al. 2010) and
temporal conditions (Bell et al 2013). Avifaunal
assemblages of the Carnarvon Basin appear to be
determined primarily by climatic factors, particularly
diurnal temperature range and precipitation, with
substrate and vegetation characteristics operating at a
more local scale (Burbidge et al. 2000). Avian bio-
geographic patterns in the Pilbara in general, however,
appear more related to vegetation structure with
substrate variables and environmental parameters of
lesser importance (Burbidge et al. 2010). Annual
variation in precipitation has also been shown to
influence the composition of avifaunal associations of
inland regions of the Gascoyne (Bell et al. 2013).
Annual variation in the flowering intensity of eucalypts
may also influence the avian assemblages of Western
Australian habitats (Bell ef al. 2007).

The primary influence on the composition of
avifaunal assemblages in the Fortescue Marshes related
to vegetation community structure with little difference
due to the geographic separation of the two stations.
Generally, the avian assemblage samples of Roy Hill
were comparable to those of Mulga Downs with both
regions showing strong influences of the vegetation
types on avifaunal assemblage composition.

Ubiquitous species

The most widely spread and common species of the
terrestrial habitats of the Fortescue Marshes were Willy
Wagtail, Black-faced Woodswallow, Singing Honey-
eater, Zebra Finch and Diamond Dove. These species
were also the most common species in the regional
study of the Pilbara reported by Burbidge et al. (2010).
Also, a number of the commonly recorded species in
our study included species that are considered to be
highly nomadic, including the Budgerigar, Cockatiel,
Diamond Dove, Black-faced Woodswallow, White-
winged Triller, Little Button-quail and Crimson Chat.
The Cockatiel was found much more commonly on
Roy Hill Station, but none of these nomadic species
appeared to favour any particular vegetation type.

Birds of specific habitats

Avian species more commonly recorded in the salt-
affected samphire habitats of the Fortescue Marshes

included the Brown Songlark, White-winged Fairy-
wren, Horsfield’s Bush-lark, Australasian Pipit and
Fairy Martin. The White-winged Fairy-wren and Aust-
ralasian Pipit were species also found commonly in
samphire vegetation near Olympic Dam in South
Australia (Reid et al. 2000). Although the Fortescue
Marshes Night Parrot sighting of Davis and Metcalf
(2008) was noted to be from samphire vegetation, we
were not successful in sighting this most enigmatic of
Australian species.

Several species identified as occurring regularly in
samphire habitats also occurred in spinifex-dominated
sites. These included the White-winged Fairy-wren and
Australasian Pipit. The Spinifexbird, however, was
especially confined to sites with a dense covering of
spinifex. Bird species associated with spinifex grass-
lands in our study have previously been reported to be
wide-spread species, such as Singing Honeyeater,
Zebra Finch, Willie Wagtail and Diamond Dove, and
other species which frequent open areas or areas with
only scattered trees, such as Torresian Crow, Brown
Falcon, Australasian Pipit, Little Button-quail and
Horsfield’s Bushlark (Burbidge et al. 2010). Species
common on grasslands of the Gascoyne to the south of
the present study area included Australian Magpie,
Brown Songlark, Crimson Chat, Magpie-lark, Galah
and Torresian Crow (Bell et al. 2013). Several species
of Fairy-wrens were also conspicuous in spinifex
grasslands of the central Tanami Desert (Paltridge and
Southgate 2001). Burbidge ef al. (2010) noted Spinifex
Pigeon was also common in the Pilbara; however, this
species was uncommon in our study.

Species strongly associated with mulga woodlands of
the regions surrounding the Fortescue Marshes
included the White-browed Babbler, Chestnut-rumped
and Slaty-backed Thornbills and Bourke’s Parrot.
Many of the species highlighted in our study as species
of mulga woodlands have been noted previously (Cody
1994; Recher and Davis 1997; Burbidge et al. 2000;
2010). In the large scale Burbidge et al. (2010) study
of the Pilbara, species common to the mulga included
Singing Honeyeater, Rufous Whistler, Zebra Finch,
Pied Butcherbird, Willie Wagtail and Crested Bellbird,
Spiny-cheeked Honeyeater and Chestnut-rumped and
Inland Thornbills.

In our study, the Chestnut-rumped Thornbill was
less common in the Roy Hill sites compared to those
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from the Mulga Downs sites. Chestnut-rumped
Thornbill was one of the most common species in other
Pilbara region reports (Burbidge et al. 2010; Bell ef al.
2013). Severe cattle grazing impacts on the shrub-layer
density on Roy Hill Station is suspected, as bird
species reliant on dense understory are vulnerable to
the negative impacts of grazing (Reid er al. 2000;
Martin and Possingham 2005; Martin and Mclntyre
2007). Thornbills and Robins have previously been
recorded as favouring the shrub vegetation and ground
layers (Bell et al. 2010). Cousin (2004) reports that
small insectivorous species, such as Western Yellow
Robin, tend to occupy sites with higher loads of leaf
and logs and recommend exclusion of grazing stock as
a conservation measure.

Species associated with eucalypt-dominated riparian
woodlands of the Fortescue Marshes margins included
the White-plumed Honeyeater, Weebill, Striated and
Red-browed Pardalotes, Australian Ringneck and Little
Corella. In arid inland Australia, species such as
Peaceful Dove, Little Corella, Blue-winged Kook-
aburra, Black-tailed Treecreeper, Yellow-throated
Miner, Pied Butcherbird, Magpie-lark and White-
plumed Honeyeater are considered common species of
riparian habitats (Pavey and Nano 2009; Burbidge et
al. 2010). Species associated with stream courses of
Doolgunna and Mooloogool Stations near Meekatherra
also included Red-backed Kingfisher, White-plumed
Honeyeater, Tree Martin, Mistletoebird and Pied
Butcherbird and a number of the common and widely-
distributed species, such as Spiny-cheeked Honeyeater,
Galah, Yellow-throated Miner and Zebra Finch (Bell et
al. 2013).

Species richness

Species richness values for terrestrial sites of the
Fortescue Marshes were comparable or slightly higher
than site richness values recorded for other regions of
the Pilbara (Burbidge er al. 2010; Bell et al. 2013).
Richness values for riverine eucalypt sites in this study
averaged 30 species, which was similar to richness
values of sites in the Pilbara (n = 28) (Burbidge et al.
(2010) and the Doolgunna and Mooloogool rangelands
of the Murchison (n = 28) (Bell et al 2013).
Vegetation structural heterogeneity and habitat
heterogeneity have been correlated with avian species
richness in other arid environments of Australia (Pavey
and Nano 2009; Schneider and Greisser 2009) and
elsewhere (Blendinger 2005). In the vicinity of the
Fortescue Marshes, gradually decreasing site species
richness may have been related to decreasing structural
heterogeneity. The riparian sites included a eucalypt
overstory, an understory tree and shrub strata and a
grassy ground layer. However, mulga-dominated
woodland sites generally had only limited shrub and
ground-layer vegetation and the spinifex and samphire-
dominated sites had only a single vegetation stratum.
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The riparian habitats were the habitats with the greatest
species richness among the vegetation types we
sampled. Stream-margin sites in other regions of the
arid zone of Australia have proven to be species-rich
habitats (James et al. 1995; Kingston et al. 2002; Bell
et al. 2013). Streamside habitats provide a broad range
of feeding substrates (Kitchener et al. 2003), drinking
water sources for seed-eating birds (Schneider and
Griesser 2009), large trees for nest sites and perching
locations of raptors (Storr 1984; Aumann 2001) and
nesting hollows for parrots (Bennett ez al. 1994).

Avian richness has also been correlated to high
rainfall seasons (Burbidge and Fuller 2007; Bell et al.
2013) and the availability of water and nutrients in arid
landscapes (James et al. 1995). The Fortescue Marshes
region could be marginally richer than other Pilbara
locations because of the proximity of the sites to the
water of the marshes. Both proximity to open water
and the influences of higher than normal rainfall in the
previous two years may be causative for the slightly
increased species richness values of the Fortescue
Marshes survey sites.

Long-term data sets provide information and under-
standing to support evidence-based policy, decision
making and conservation management of conservation
reserves (Sutherland et al. 2004; Fortescue Metals
Group 2009; Lindenmayer et al. 2012). This study
provides baseline data for the avifaunal assemblages of
terrestrial habitats surrounding the Fortescue Marshes.
The specific GPS locations of the centre points for
each survey site and a standardized methodology will
allow for future repetitions of the surveys.
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Appendix 1. Fortescue Marshes pools and surrounding terrestrial species list for sightings during the July 2012 survey period.

Common name Species name Fortescue Roy Hill Mulga Misc.
Pools Downs Sightings

Stubble Quail Coturnix pectoralis X

Brown Quail Coturnix ypsilophora X

Plumed Whistling Duck Dendrocygna eytoni X

Freckled Duck Stictonetta naevosa X

Black Swan Cygnus atratus X

Australian Shelduck Tadorna tadornoides X

Australian Wood Duck Chenonetta jubata X

Pink-eared Duck Malacorhynchus membranaceus X

Grey Teal Anas gracilis X

Pacific Black Duck Anas superciliosa X

Hardhead Aythya australis X

Australasian Grebe Tachybaptus novaehollandiae X

Hoary-headed Grebe Poliocephalus poliocephalus X

Common Bronzewing Phaps chalcoptera X X

Flock Bronzewing Phaps histrionica X

Crested Pigeon Ocyphaps lophotes X X

Spinifex Pigeon Geophaps plumifera X

Diamond Dove Geopelia cuneata X X

Peaceful Dove Geopelia striata X

Tawny Frogmouth Podargus strigoides X

Spotted Nightjar Eurostopodus argus X X

Australian Owlet-nightjar Aegotheles cristatus X

Australasian Darter Anhinga novaehollandiae X

Little Pied Cormorant Microcarbo melanoleucos X

Little Black Cormorant Phalacrocorax sulcirostris X

Australian Pelican Pelecanus conspicillatus X

Eastern Great Egret Ardea modesta X

White-necked Heron Ardea pacifica X

Little Egret Egretta garzetta X

White-faced Heron Egretta novaehollandiae X

Straw-necked Ibis Threskiornis spinicollis X

Yellow-billed Spoonbill Platalea flavipes X

Royal Spoonbill Platalea regia X

Black-shouldered Kite Elanus axillaris X X

Square-tailed Kite Lophoictinia isura X

Black-breasted Buzzard Hamirostra melanosternon X

White-bellied Sea Eagle Haliaeetus leucogaster X

Whistling Kite Haliastur sphenurus X X

Collared Sparrowhawk Accipiter cirrocephalus X

Brown Goshawk Accipiter fasciatus X X

Swamp Harrier Circus approximans X

Spotted Harrier Circus assimilis X X

Wedge-tailed Eagle Aquila audax X X

Little Eagle Hieraaetus morphnoides X

Brown Falcon Falco berigora X X

Nankeen Kestrel Falco cenchroides X X

Australian Hobby Falco longipennis X X

Peregrine Falcon Falco peregrinus X

Australian Spotted Crake Porzana fluminea X

Black-tailed Native Hen Tribonyx ventralis X

Eurasian Coot Fulica atra X

Australian Bustard Ardeotis australis X X

Black-necked Stilt Himantopus himantopus X

Red-capped Plover Charadrius ruficapillus X

Black-fronted Dotterel Elseyornis melanops X

Red-kneed Dotterel Erythrogonys cinctus X
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Appendix 1. Continued

Bell ef al. Winter bird assemblages of the Fortescue Marshes.

Common name Species name Fortescue Roy Hill Mulga Misc.
Pools Downs Sightings

Little Button-quail Turnix velox X X

Caspian Tern Hydroprogne caspia X

Whiskered Tern Chlidonias hybrida X

Galah Eolophus roseicapillus X X

Little Corella Cacatua sanguinea X X

Cockatiel Nymphicus hollandicus X X

Australian Ringneck Barnardius zonarius X X

Mulga Parrot Psephotus varius X

Budgerigar Melopsittacus undulatus X X

Bourke's Parrot Neopsephotus bourkii X X

Pallid Cuckoo Cacomantis pallidus X X

Southern Boobook Ninox novaeseelandiae X

Blue-winged Kookaburra Dacelo leachii X

Red-backed Kingfisher Todiramphus pyrrhopygius X X

Sacred Kingfisher Todiramphus sanctus X

Rainbow Bee-cater Merops ornatus X X

Splendid Fairy-wren Malurus cyaneus X

Variegated Fairy-wren Malurus lamberti X X

White-winged Fairy-wren Malurus leucopterus X X

Weebill Smicrornis brevirostris X X

Western Gerygone Gerygone fusca X

Inland Thornbill Acanthiza apicalis X

Slaty-backed Thornbill Acanthiza robustirostris X X

Chestnut-rumped Thornbill Acanthiza uropygialis X X

Red-browed Pardalote Pardalotus rubricatus X X

Striated Pardalote Pardalotus striatus X

Pied Honeyeater Certhionyx variegatus X X

Grey-headed Honeyeater Lichenostomus keartlandi X

White-plumed Honeyeater Lichenostomus penicillatus X X

Singing Honeyeater Lichenostomus virescens X X

White-fronted Honeyeater Purnella albifrons X X

Yellow-throated Miner Manorina flavigula X X

Spiny-cheeked Honeyeater Acanthagenys rufogularis X X

Grey Honeyeater Conopophila whitei X

Orange Chat Epthianura aurifrons X

Crimson Chat Epthianura tricolor X X

Black Honeyeater Sugomel niger X X

Brown Honeyeater Lichmera indistincta X X

White-browed Babbler Pomatostomus superciliosus X

Grey-crowned Babbler Pomatostomus temporalis X X

Varied Sittella Daphoenositta chrysoptera X

Black-faced Cuckoo-shrike Coracina novaehollandiae X X

White-winged Triller Lalage sueurii X X

Rufous Whistler Pachycephala rufiventris X X

Grey Shrike-thrush Colluricincla harmonica X X

Crested Bellbird Oreoica gutturalis X X

Black-faced Woodswallow Artamus cinereus X X

Little Woodswallow Artamus minor X

Pied Butcherbird Cracticus nigrogularis X X

Grey Butcherbird Cracticus torquatus X

Australian Magpie Cracticus tibicen X

Grey Fantail Rhipidura albiscapa X

Willie Wagtail Rhipidura leucophrys X X

Torresian Crow Corvus orru X X

Magpie-lark Grallina cyanoleuca X X

Red-capped Robin Petroica goodenovii X X
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Common name Species name Fortescue Roy Hill Mulga Misc.
Pools Downs Sightings

Hooded Robin Melanodryas cucullata X X

Horsfield's Bushlark Mirafra javanica X

Brown Songlark Cincloramphus cruralis X X

Rufous Songlark Cincloramphus mathewsi X X

Spinifexbird Eremiornis carteri X

Fairy Martin Petrochelidon ariel X X

Tree Martin Petrochelidon nigricans X
Mistletoebird Dicaeum hirundinaceum X X

Zebra Finch Taeniopygia guttata X X

Australasian Pipit Anthus novaeseelandiae X X

Total 30 64 71 14
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Bell et al. Winter bird assemblages of the Fortescue Marshes.

8 T 1Tl %STY %00S %0ST %STY %STY %00S %0SL %0001 %ST9 %SLY %SLS %0SL %0ST %0°ST %0SL %00S %005 %0ST %0001 %00S %SLE %0ST %00S (EZENEHI
........................................................................ [ oA B [1ejuR] K910
L- 8¢ [ A el ardgey uerensny
0 TLT 661  %STI - e s e e e e e e s e e e %0ST s e o e %STl s paIqIayIINg Pald
Il 9t 0SI- e e %STL e e %STl - %S'LE - I B %STL ST e e e e paiqioyoing £210
991 Se- [ S e MO[[EMSPOOA SN
81- 88 s8I %0'sT - %S'LE %STL %sTl e s e %008 - e %0°0S  %0°ST  %STL %ST9 %STL %STL %STl - %005 %S'LE  %0°ST %005  MO[[eMSPOOA Pade)-3oe[g
€S- 11 801~ - e 3 S %STL %STL %0'ST %STL %STI  -===== ==mmmm mmmmmm mmmmmm mmmemm mmeee %STL %STl e paqpreg paisaI)
(T V2 B [ E e e B e A I B e e %S'Tl ysnuy-oyLys L1
€€l €€ 9L~ %S Tl %005 %0°0S %0°ST %0°ST %0°SL  %ST9  %S'LE %0°0S %ST9 - e mmmeem o mmmes %S Tl %S Tl %S'LE  %S'L8  %STI  %0°ST  %S'LE %0'ST O[S Snojy
6- 16- 98 %S'Tl1 %STL - %STL %STL %STl - e s %STL %0°ST %STI %00S - - %0°ST  %S’LE %0°'ST IO[[LLL, PASUIM-OITYM
€L1 Cl 0ST %005 %0°ST %S'LE %STL - - %S Tl %0°ST  %STL %STL %0'sT - e %0°ST  %S'LE %S Tl %0°ST  %STL  %STl - %0°ST  %S'T9  OLIYS-003dN7) padse-3oe[q
(U I3 e e e I B BIOMS PALIBA
(27 B A L %0ST e %STL %0ST - %STl - I By %00§ - e e e 9]qquel pAUMOIO-A2ID)
65T ITl-  Spl- o e %0§T o e %0ST  %00S %STI %SLE %§TI = - %0'ST %STI - %STl - %STL %STL %S'TI Rqque PIMOIG-IIYM
9= 9IT  g€l- s e e %STL %STL  —=mr e e e I e %STL %STY %00S  %S'LE %ST 10182KUOH UmoIg
08T~ 98¢ 79w wmmm e memm s e e e e e e e %STl - %USTL %0SL %STL %0SL %0ST %STI  %SLE - 10}82KUOH Yov|g
99 0§~ SET %0'ST %STI - %0ST %0'ST - %STl - %SLE %STI - %STl - %00S %STL %005 %S'LE - %STL %005 %S'LE %STI ¥y uoswLD
A %STL %STL %STL %00S %0ST - %00S %STL %O'CT - e mmmn e e e e e e e %0°§T - 101eaKouOH payodYo-Kutdg
4! 80T L T e o %SLE %0°0S  %0°ST  %STl - %STL %STL mmmmm s e s %S Tl %S TL %005 %ST9  %STI  %0°ST %005 %S'LE IQUIIA] P23eOIL3-MO[[d X
€6~ 81T - e e e s s %STl e T e 32 e %S'TL = T mmmmmm o mmmmmm mmmmem s 101BOKOUOH PAIUOL-ANYM
6T 9¢- ST~ %005 %0°ST %ST9 %0°ST %SLE %STY %SLE %STL %ST9 %005 %STY - %STL %S°L8  %0°SL %005  %STY  %0°SL %0001 %0°SL %0°SL J10je240u0 SuIsurg
801 (374 s - e %S Tl %S'L8 %STL %0°ST %S'TIL  -===== =mwmmm mmmmmm o mmsmsn mmmesm o mmmems o mmmmon mmmmen mmmemn mmeee %S'L8  %ST9 - %STl e e Io1eakouoy pawnd-apym
L A~ | ) 19182A9UOH Papeay-£a1D)
L1T AR T4 S e %S'Tl - B A e i e By %S'TL e 19)0K0UOH PaId
87T~ €TT T e %STL %S TL %0'ST %STL %STL  %STL %STI %0'ST 910[epIed PaMOIq-paYy
91 L1- - %sTl %NS'LE %SLE %STL %SLE %0SL %005  %0°ST %STY %STl - e e o %Sl - %STL %S'LE  %0°ST  %SLE  %0°ST %STI  IIIquioy], padumni-nmsoy)
LOT 4 8- === 7 e %0°0  -ttttm o Tttt mTTTT o mTUmtm o memmon mosmon mmsso mmosmo Soomos mmmonn mmem mmmtmn mmmmen mmmeen mmmeem e %STL T [1quioy [, paxoeq-A1e[s
009 901 08[- -t mmmem mmmmsm mmmemm mmeen e %0°SCT -ttt Tttt Tmtmtt o Setotm o mtmtmm mmemon mmmmom momomm mtmmms mmmmen mmmmem mmeem e %0°6C [*quioy ], puejuy
vS- T 6§1- e e e I B e %0ST s e e e e %STL - e e 2u03A1D) UISIM
0 L1T 8¢- %S Tl %S'TlL %S'Cl %STL %ST9  %0'ST Mqa9m
€l €01 69T  %S’L8 %S'LE e o B3 34 Sl e %0°0S %005 %ST9 - %STL %S'LE %0'ST - mmmem o mmmmm o mmmeem e U2IM-A1re PSULM-ONYM
€SIXY TSIXV [ SIXV $ZAN CTAN 1ZTAN 0TAN 6IAN 8IAIN LIAN 9IAN SIAW vIAN €IAN TIAW TIAAN 0IdN 6dN  8AN LAN 9dN SAN vAN €dN TN 1AW soroadg

‘ponunuo) ‘¢ xipuaddy

Amytornis 6 (2014) 1-18



Bell ef al. Winter bird assemblages of the Fortescue Marshes.

18

061 OFl  LLT ST wwwr e e s e e e e e %SLE HSTI %ETL wwre  wrmwwr e e %sTL - ndig veiseensny
06 ¥L  B6  %STY %SLE %STY %STI %00 %0ST %00S %00S %SLE %SLE %SLE %Ly - %STY %0'ST %OSL %SL8 %OST %0'ST %STO %OSL %S'L8 youLd Biqe7
98- SKT GOl s e e %STL %OGT e e e e e e e e e %OGT e e e e PHQEORNSIA
L O e %STL ST wrowwm  wwr e e e e e e e unepy Aueg
91 00 6S1 - %005 e %O'ST e e e e %SLS USTL - %OGL e e %STL ST - e e paqxayuds
6T 0ST  THI  %ETL e e %STL %0ST %STL %STL  wwmwwm  wwwe e %ETL e %STL %0'ST - %STL %0'ST %ETL %STL %STL == pejduog snojmy
65 vl 605 %SLE %SLE %STI %STI %ETL e e e e e e %005 %STI - %005 %STL e e e %eTL wejduos usmorg
uT T opie %S'LE %Sl %0°SL %0°08 %0°$ HEYSng SPIOYSIOH
T L %USTL %0'ST - e %0ST USTL e %sLE - %sTL %GTL  wwemm e e e e uIqoy PpOOH
91T 6t pE e %GLE e e %0ST %ST %STY %ST9 %OSL %OST - %eTL %ETL %STL %ETL == = o %STL %S'LE %S'LE uiqoy paddeo-pay
€T T 66 e e e %005 e e e WOST oo %GTL  wwwmm e e e e %0'sT He-ordSe
€ @ & %005 e %GLE USLE e e e %STL %0'ST %OGT e e e e MOID UBISOLIOL
ESXY ZSIXV [SKXY TAN TZAWN 1ZAN 0ZAW 61N SIAW LIAW 9IAN SIAN +IAN €IAN ZIAW TIAN 0IAN 6N 8AW LN 9N SAWN  +AW €AW  ZAW 1AW sapoadg

‘ponunuo) ‘¢ xipuaddy

Amytornis 6 (2014) 1-18



