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Executive summary 

 
Western Australia’s northern wheatbelt has, like many agricultural regions in Australia, had 
most of its native vegetation removed over a century ago. The impact of this on our indigenous 
biodiversity has been catastrophic. Widespread extinctions of native plant and animal species 
have occurred. These are part of a global pattern of widespread and rapid decline, loss and 
extinction of native species, termed the “Sixth Mass Extinction”. Small and medium-sized 
mammals and ground-foraging and understorey birds have been particularly hard hit. Intense 
additional pressure on these species is being exerted by predatory feral species such as the cat 
and fox. Remaining patches of native vegetation or “remnants” often become too small to 
sustain breeding populations of these fauna and too isolated to allow individuals to disperse to 
exchange genes between populations. This process of species attrition takes time – fauna 
species in remnants can become functionally extinct well before the last member dies, through 
the loss of females and/or males of breeding age, heavy nest predation and chance events such 
as wildfire. Thus, more recently cleared landscapes such as parts of WA’s northern wheatbelt, 
where clearing occurred up to the 1970-early 1980s, north-western NSW and central 
Queensland may yet have to pay this extinction debt. 
 
A project that seeks to stem this tide of species decline and loss at a local scale has been 
underway at “Hill View” since 2010. This 1,524 ha former grazing property near Morawa in the 
northern wheatbelt, about 400 km north of Perth, has been degraded by overstocking, feral 
goats, foxes, rabbits and cats, and small-scale mining exploration. Over 120,000 seedlings of 
local native trees and shrubs have been planted since 2010 to provide new habitat, re-connect 
isolated remnants on the property, control soil erosion and sequester carbon. Over 200 ha of 
the property have been direct-seeded. In total, about 52% or 800 ha of “Hill View” have been 
revegetated. “Hill View” is one of six local properties owned by AusCarbon Pty Ltd in the 
northern agricultural region on which a total of 9,940 ha or 68.4% of the total size of these 
holdings (14,521 ha) have been revegetated since 2008. 
 
This document reports on the avifaunal and floral components of a systematic biodiversity 
monitoring study undertaken on “Hill View” over the period 2014-2015. This work is presented 
in two parts – a main report (this document) and a separate supporting document which 
contains detailed flora site descriptions and vegetation community mapping.  
 
The study involved spring and autumn surveying of bird and plant communities in remnants 
and revegetation. Baseline data on bird relative abundance, species richness and habitat use 
and plant species richness, distribution and vegetation community mapping were obtained. 
Twelve (12) sites were surveyed for birds and flora – 6 each in remnants and revegetation, with 
a seventh revegetation site surveyed for flora only. The flora component also investigated the 
contribution of natural regeneration by monitoring the dispersal of plant species from fenced 
remnants into cleared areas. An unseasonably dry winter and early spring reduced flowering 
and, consequently, pollinator activity (honeyeaters and insects) at the time of the spring 2014 
survey. In contrast, flowering and insect activity levels were higher in the autumn survey 
following above-average rainfall in March 2015. 
 
A total of 1,040 birds were recorded in the study – 17.9% fewer birds were recorded in autumn 
than in spring. Over 80% (838) of all birds surveyed were found in remnants while 202 birds 
were recorded in revegetation. The most abundant bird species recorded were found only in 
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remnants and belonged to a core group of shrubland and woodland birds. In order of 
abundance these were Chestnut-rumped Thornbill (10% of the mean number of individuals 
recorded), Yellow-rumped Thornbill, Zebra Finch, Southern Whiteface, White-browed Babbler, 
Red-capped Robin, Splendid Fairy-wren and Rufous Whistler. 
 
Fifty (50) bird species from 22 families and 37 genera were recorded during the study – all of 
these were terrestrial and native species. Most of these species occurred in remnants (45 
species or 90%) while revegetation supported 22 (44%) species. Remnants supported the same 
number of bird species in spring as they did in autumn (37), although species composition 
changed between these sampled periods. This featured an influx in spring of warm-season 
migratory species – Crimson Chat, White-winged Triller and Tree Martin and cool-season 
migrants and nomads/dispersers in autumn – Grey Fantail and Western Gerygone. 
Revegetation recorded 18 species in spring and 13 in autumn. Older plantings (c. 4 year-old) 
provided foraging substrates, food and shelter for Weebill, White-winged Fairy-wren, Singing 
Honeyeater, Australian Ringneck, White-fronted Chat, Zebra Finch and Australasian Pipit. 
Weebill was detected nesting in 3-4 m tall York Gum plantings in spring and autumn. Raptors 
were represented by Nankeen Kestrel and Black-shouldered Kite observed foraging over 
revegetation and Wedge-tailed Eagle, Brown Falcon and Australian Hobby which foraged 
and/or nested in remnants. 
 
A range of different habitats were utilised by avifauna in remnants and revegetation for food, 
perching, bathing, preening, shelter and breeding. Most (over 80%) bird species recorded in the 
study bred, largely in remnants. These included migratory and sedentary species. Key habitats 
used by birds in the study were woodland and shrubland, revegetation, grassed interrows in 
revegetation and cleared paddocks and built structures. Microhabitat types included foliage, 
branch and bark substrates, tree hollows, standing dead trees, shrubs, ground cover vegetation 
(low forbs, shrubs, grasses), fallen logs and branches, termite mounds, rocks – gnamma holes, 
small caverns and boulders, bare earth, and built structures such as windmills, a house ruin, car 
wrecks, powerlines and poles, fences and posts, and rolls of old fencing wire overgrown with 
weeds. The latter was near Revegetation 2 and provided foraging, refuge and probably nest 
sites for White-winged Fairy-wren. 
 
No bird species listed as endangered or vulnerable under the Environment Protection and 
Biodiversity Conservation Act 1999 were recorded during the study. Old Malleefowl Leipoa 
ocellata mounds were found but this species seems likely to have been extirpated from “Hill 
View” at least 10-20 years ago. Thirteen (13) bird species of conservation significance were 
recorded in the study. One species listed in WA as Near-threatened (Priority 4) – Crested 
Bellbird Oreoica gutturalis – was recorded breeding with an estimated population size of 7 birds 
in remnants only. White-browed Babbler, previously a Priority 4 species but recently de-listed, 
was also recorded breeding in remnants with an estimated population size of 20 birds. A 
further 11 species of local conservation significance were recorded breeding in the study area 
(remnants) – Wedge-tailed Eagle, Mulga Parrot, Variegated Fairy-wren, Redthroat, Chestnut-
rumped Thornbill, Inland Thornbill, Southern Whiteface, Crimson Chat, Grey Shrike-thrush, 
White-winged Triller and White-backed Swallow. 
 
The flora surveys yielded a total of 147 species from 38 families and 79 genera. These included 
97 perennial and 50 annual taxa of which 18 were weed species. The diversity of annuals was 
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lower than what has been recorded in wetter years, with a notable absence of orchids. Ten (10) 
species occurred only in revegetation – 9 Acacia and 1 Eucalyptus.  
 
A number of plant species were recorded in 2015 which were not present or were not observed 
in 2014. These include Dysphania pumilio (a native herb), Tragus australianus (an annual grass), 
Euphorbia drummondii and E. tannensis subsp. eremophila (annuals) and Wurmbea densiflora 
(a perennial herb).  
 
Three plant species of conservation significance were recorded on “Hill View” during the study. 
These were Eucalyptus synandra (Threatened), Persoonia pentasticha (Priority 3) and 
Melaleuca barlowii (Priority 3). A fourth species – Baeckia sp. Billeranga Hills (Priority 1) was 
recorded during an earlier survey on the property. A further 11 species including Gyrostemon 
reticulatus (Threatened) have been recorded within 20 km of “Hill View” and could be expected 
to occur on or near the property. One Threatened Ecological Community – Plant Assemblages 
of the Moonagin System occurred on ridges in the remnants on “Hill View”. 
 
Four key characteristics of the landscape in which “Hill View” is embedded influenced the 
occurrence, composition, conservation significance and potential for the restoration of habitat 
of avifaunal and floral communities occurring on the property. These were the significant 
amount, size and location of individual patches of native vegetation remaining in the district, 
proximity to large tracts of habitat in the adjacent pastoral zone, later history of land clearing 
for farming in the district compared with the central wheatbelt, and location in a biodiversity 
transitional zone comprising species from drier inland areas mixing with those from moist 
coastal habitats. The combination of these attributes has provided a solid basis for habitat 
restoration and eventual improvement in ecological structure and function at “Hill View” - 
more than is likely to be possible in the central wheatbelt and parts of the southern wheatbelt. 
 
Key factors that determined bird species abundance, composition and structure at “Hill View” 
are discussed together with explanations of trajectories of bird responses over time, the 
extinction debt and time-lag phenomena, patterns of habitat use, and conservation-reliant 
species and their management. The importance of restoring connectivity at the landscape scale 
is presented using a worked example from the sub-regional landscape. This demonstrates the 
potentially significant contribution of property-scale habitat restoration and revegetation work 
underway at “Hill View” to habitat and landscape re-connection across the broader region. 
When the “Hill View” effort is repeated at other properties across this zone the goal to bring 
back at least some of those native plants and animals lost to past land clearance becomes more 
achievable. Key factors that influenced the flowering and pollination of plants, species diversity 
and composition and vegetation community structure are also discussed, together with 
information on weed presence and soil erosion on “Hill View”. 
 
Recommendations are provided to help guide and strategise the restoration and rehabilitation 
effort at “Hill View”. These stress the importance of targeting ecological restoration action 
based on best practice scientific knowledge of the biology, ecology and response of key 
indicator taxa such as shrubland and woodland birds and flora to recovery-focused 
management interventions. Specific prioritised actions are recommended to achieve this, 
driven by the preparation of a biodiversity conservation management plan for “Hill View”. 
These are designed to protect remnant-dependent and conservation-significant avifauna and 
flora and their habitat, increase habitat connectivity and heterogeneity, enhance existing and 
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improve future revegetation works including the potential use of local threatened plant 
species, control soil erosion and rehabilitate sites, manage fire, systematically monitor bird and 
flora populations and communities, encourage scientific research, and promote community 
engagement and education. All of these activities work toward the shared vision of a better 
functioning and more connected landscape for the native biodiversity we have left and those 
we seek to bring back. 
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1. Introduction 
 
1.1 Biodiversity decline, loss and extinction in a changing world 
 
Historically, broad-scale agriculture has had a heavy footprint on the land, water and 
atmospheric resources of our planet. Native vegetation has been removed for cropping and 
grazing, rivers dammed and aquifers tapped for irrigation and carbon released into the 
atmosphere from the burning of forests to create new farms. The amount of cropland has 
increased globally from 2% of available land area in AD 1700 (c. 3 million km2) to 11% in AD 2000 
(15 million km2) while the area of pasture expanded to 24% (34 million km2) over this period 
(Klein Goldewijk et al. 2011). 
 
These changes have contributed, in part, to the current widespread and rapid loss, decline and 
extinction of fauna and flora species and populations around the world. This has been termed 
the Sixth Mass Extinction (Barnosky et al. 2011; Dirzo et al. 2014). In fact, since AD 1500, 322 
species of terrestrial vertebrates have become extinct and populations of the remaining species 
are declining on average by 28% in the past 40 years (Collen et al. 2009; Butchart et al. 2010; 
IUCN Red List 2015). We are losing an estimated 11,000-58,000 animal species annually 
(Scheffers et al. 2012; Mora et al. 2013). These have included, in order of estimated greatest 
loss among vertebrates, amphibians (41% of all known species are threatened), mammals 
(26%), reptiles (21%) and birds (13.4%) (Dirzo et al. 2014; IUCN Red List 2015). Invertebrate 
fauna have also been hard-hit with 67% of monitored populations experiencing an overall 
decline of 45% in mean abundance over the past 40 years (Collen et al. 2012; Fox et al. 2014).  
 
This phenomenon of ongoing loss or depletion of animal species from ecological communities is 
termed the Anthropocene defaunation (Dirzo et al. 2014; Seddon et al. 2014). This process is a 
key driver of change in global ecosystem functioning since it reduces the stability of ecological 
communities (see Cardinale et al. 2006, 2012; Hooper et al. 2012) and has potential to trigger 
evolutionary changes or “cascades” (Estes et al. 2013). Defaunation has serious consequences 
for humans as well since much of the food, water and atmosphere we need to survive depend 
on services provided by plants and animals. These include pollination – needed for 75% of all 
the world’s food crops, pest control, nutrient cycling and decomposition – insects are heavily 
involved, water quality – amphibian declines reduce stream respiration by increasing algae and 
reducing nitrogen uptake while large animals such as crocodiles and hippos agitate water 
bodies to prevent the formation of oxygen-depleted zones which can lead to fish kills, and 
human health through the provision of key goods and services such as medicine, food, 
biological control of pests, and disease regulation (Dirzo et al. 2014). 
 
Australian ecosystems are also experiencing significant and ongoing loss of animal species, 
driven substantially by the long-lasting after-effects of historical land clearing for farming and 
urban development. This process is termed extinction debt (Tilman et al. 1994). It has been 
implicated in the decline and extinction of populations of ground-foraging woodland birds, for 
example, over 30 years on the NSW northern tablelands (Ford et al. 2009; Ford 2011) and 22 
years in South Australia’s Mt Lofty Ranges (Szabo et al. 2011). Across Australia these woodland 
bird species have declined by over 30% in the space of just two decades (Ford 2011). Land 
clearing has occurred more recently in north-western NSW and central Queensland (Paton and 
O’Connor 2009) so the extinction debt in those regions has yet to be paid. 
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In the highly fragmented Western Australian wheatbelt, more than 70% of woodland bird 
species have declined in abundance – nearly half of these are ground-foragers (Saunders and 
Ingram 1995; InSight Ecology 2009). In the northern wheatbelt, two nationally threatened bird 
species - Carnaby’s Cockatoo Calyptorhynchus latirostris and Malleefowl Leipoa ocellata – and a 
further 6 bird species listed as specially protected and/or priority fauna still occur (DPaW 
2014a, b), together with 26 declining bird species (InSight Ecology 2009, 2010, 2012, 2013).  
 
1.2 Project background 
 
In April 2014, Carbon Neutral Charitable Fund (CNCF) commissioned InSight Ecology and 
Jennifer Borger Botanical Consultant to undertake a baseline study of avifauna and flora in 
remnant and planted native vegetation on “Hill View” – one of six properties owned by 
AusCarbon Pty Ltd near Morawa, about 400 km north of Perth (Figure 1). CNCF also engaged 
David and Fleur Knowles of Spineless Wonders to survey macroinvertebrate fauna present on 
this property. This latter work is reported separately from the avifauna and flora study. 
 
Figure 1: Location of the study area in the northern wheatbelt of Western Australia. The locations of five 
other properties owned by AusCarbon Pty Ltd are also shown. Two light green arcs indicate the 
approximate location of part of the planned Yarra Yarra Biodiversity Corridor. Image: AusCarbon Pty Ltd 
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Only 1.63% of the northern wheatbelt (IBRA sub-region Avon Wheatbelt P1) is protected within 
the formal conservation reserve system (Western Australian Museum 2004). Less than 11% of 
the remnant native vegetation of this sub-region is left – many of these patches are small (less 
than 30 ha) and highly isolated within a matrix of land cleared for cropping, grazing and mining 
(InSight Ecology 2009). This highlights the importance of conserving and enhancing remnant 
native vegetation on privately owned lands such as “Hill View”. There is also a need to establish 
and maintain patches of revegetation to help buffer and re-connect often isolated remnants in 
this landscape. Since 2010, “Hill View” has been extensively planted to a diverse mix of native 
flora with over 800 ha or c. 52% now revegetated. 
 
1.3 Objectives and outcomes 
 
The overarching goal of the study was to establish a science-based, systematic biodiversity 
monitoring program on “Hill View”. This project was designed to be a baseline pilot for 
potential extension to other properties owned by AusCarbon Pty Ltd in the district.  
 
Specifically, the study aimed to: 
 

 Determine the relative abundance and species richness of woodland and shrubland bird 
communities and their use of habitat in remnant and planted vegetation on “Hill View”; 

 Determine the floristics, structure and condition of plant communities and monitor edge 
effects in cleared, planted and remnant vegetation on “Hill View”; 

 Assess the performance of revegetation in providing habitat and increasing local habitat 
connectivity for birds and other fauna; 

 Recommend actions for improving habitat protection and condition, managing threats, 
restoring functional connectivity at property and local scales, engaging communities and 
undertaking further studies. 

 
Desired outcomes of the study were to: 
 

 Add to existing scientific knowledge of the flora and fauna of the northern wheatbelt; 

 Establish the basis for long-term systematic monitoring of bird and plant communities in 
remnant and planted vegetation at “Hill View” and, potentially, on other privately-
owned properties in the northern wheatbelt; 

 Increase knowledge and understanding of the role and performance of revegetation in 
providing new habitat for biodiversity in highly fragmented rural landscapes; 

 Improve protection, enhancement and re-connection of habitat for threatened and 
declining bird and plant taxa on the property and, potentially, across the district; 

 Promote community engagement, education and collaboration across the region. 
 
2. The biophysical environment 
 
2.1 Landforms and geology 
 
“Hill View” is a 1,524 ha property located at the northern end of the Moonagin Range and 
forms the northern extension of the Koolanooka Hills and Milhun Range. These landforms are 
located on the Yilgarn Craton which is composed mostly of granites and gneiss with dolerite 
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intrusions. Koolanooka Hills and the northern part of the Moonagin Range have outcrops of 
banded ironstone formation with haematite and this is a feature of some ridges on “Hill View”.  
Ridges on “Hill View” are interspersed with stony upper slopes grading to mixed sand/gravel 
lower slopes. Runoff from the property drains mostly west and southeast into a broad gently 
sloping valley that discharges into the Yarra Yarra system just east of Morawa. This is a 
regionally significant series of naturally saline lakes that extend from Carnamah and Three 
Springs in the west to Mongers Lake and ultimately Lake Moore in the southeast. 
 
2.2 Climate 
 
The region experiences a Mediterranean-type climate with cool wet winters and hot dry 
summers. Mean temperature ranges from 6.0˚C in July to 37.4˚C in January (Morawa Airport 
station, Bureau of Metereology [BoM] 2015). In October, mean temperature is 11.0-28.2˚C and 
14.4-28.9˚C in April (BoM 2015) - months during which the study was undertaken.  
 
Mean annual rainfall recorded at the two nearest operating weather stations – Canna 23 km 
northwest and Morawa Airport 22 km southwest of “Hill View”- is 353.5 mm (1915-2015) and 
285.3 mm (1997-2015), respectively (BoM 2015). The wettest months are June and July - 66 
mm in June at Canna and 43.5 mm in July at Morawa Airport (Tables 1 and 2, BoM 2015).  
 
Moist air associated with low pressure systems and sometimes ex-tropical cyclones looping 
south from northern WA can significantly boost summer rainfall totals in the district. For 
example, daily rainfall amounts of up to 117.4 mm were recorded in March 2000 and 116 mm 
in February 2011 at Canna (BoM 2015). Indeed, mean annual rainfall in 2011 at Canna was 
506.2 mm and 460 mm at Morawa Airport. At “Hill View” this produced a dense groundcover of 
forbs including orchids (see Borger 2011).  
 
In contrast, below-average rainfall experienced in 2010 may have affected survival rates in 
some newly revegetated sites at “Hill View”. Below-average rainfall that occurred in the winter 
of 2014, prior to spring (October) surveys conducted for this study, resulted in poor 
germination/recruitment of annuals, reduced flowering and low seed set. Conditions improved 
prior to the April 2015 survey despite a dry preceding summer. Rainfall recorded in March 2015 
was well above average with germination of annuals and a marked improvement in vegetation 
condition. Figures 2 and 3 graphically illustrate these events over the period 2010-2015. 
 

Table 1: Monthly rainfall totals received at Canna (Station No. 8157) (Bureau of Metereology 2015) 
 

Year/ 
Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

2010 0.0 8.4 27.0 25.6 26.0 34.2 38.2 75.2 11.8 0.0 0.0 51.6 298.0 

2011 37.8 116.0 5.4 4.4 86.8 63.6 52.8 52.2 29.6 26.8 15.2 15.6 506.2 

2012 50.8 29.8 3.0 13.6 16.4 104.6 23.0 29.4 22.2 1.6 34.4 30.6 359.4 

2013 10.2 0.4 22.6 8.2 74.6 3.6 24.4 52.0 29.2 16.8 3.4 2.8 248.2 

2014 0.4 14.0 6.2 57.0 52.2 22.6 35.0 16.8 41.8 8.8 34.8   

2015 11.4 23.6 114.8 22.4 n/a n/a/ n/a       

Mean 15.8 19.2 24.1 23.7 46.2 66.0 58.9 42.6 22.9 13.6 11.7 10.5 353.5 

(Italics indicate data yet to be quality controlled by Bureau of Meteorology) 
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Table 2: Monthly rainfall totals received at Morawa Airport (Station No. 8296) (BoM 2015) 

 
Year/Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

2010 0.0 6.8 34.8 1.0 26.4 19.8 37.0 62.2 8.8 0.0 1.2 55.6 253.6 

2011 39.0 91.2 8.4 14.6 62.6 62.2 63.4 46.2 25.4 22.6 13.6 10.8 460.0 

2012 14.0 6.8 2.4 4.4 10.2 97.2 32.0 20.8 16.4 3.6 31.4 56.8 296.0 

2013 8.2 0.0 23.8 7.2 79.2 14.8 29.2 44.6 20.0 13.6 2.4 1.0 244.0 

2014 7.4 3.0 3.6 69.4 36.8 20.0 29.4 18.8 52.0 12.6 8.8 0.0 261.8 

2015 2.6 0.6 73.2 20.6 n/a n/a n/a       

Mean 21.3 19.1 14.8 16.2 40.2 38.8 43.5 31.7 25.8 9.4 9.3 14.5 285.3 

(Italics indicate data yet to be quality controlled by Bureau of Meteorology) 
 

Figure 2: Monthly rainfall recorded at Canna (data from BoM 2015). Numbers along the horizontal axis 
indicate the month of record in each of the selected years, e.g. 1 = January, 12 = December 
 

 

Figure 3: Monthly rainfall recorded at Morawa (data from BoM 2015) 
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2.3 Vegetation 
 
Significant patches of remnant native vegetation occur on the hills together with small isolated 
patches on some mid-lower slopes of the study area. Remnants on these hills form part of the 
Plant Assemblages of the Moonagin System Threatened Ecological Community. Prior to clearing 
the lower slopes would have supported York Gum (Eucalyptus loxophleba subsp. supralaevis) 
and Jam (Acacia acuminata) woodlands. Significant areas on the mid-slopes would most likely 
have supported the threatened Eucalyptus synandra low mallee woodland, the relics of which 
are present on some local road verges and along fencelines today. Much of the more fertile mid 
and lower slopes of the district have been cleared.  
 
Remnants on the rocky hillslopes and ridges have been moderately to severely impacted by 
mammalian herbivores including goat, cattle, sheep, rabbit and kangaroo, timber removal, 
mining exploration and edge effects. This has resulted in plant communities being severely 
impacted with many species now listed as threatened, or in some cases, have become extinct. 
 
2.4 Fauna 
 
The fauna of the Morawa-Perenjori district and northern wheatbelt generally are a substantially 
smaller subset of taxa present prior to European settlement about 100 years ago (Western 
Australian Museum 2004; InSight Ecology 2013). Extensive removal of habitat and the 
introduction of mammalian predators – European red fox and cat - have threatened the survival 
of particularly small ground-foraging fauna confined to the shrubby rocky ridges and upper 
slopes of the district. Feral goats and the European rabbit have reduced the quality of 
remaining habitat for ground and understorey-dependent native birds, reptiles and mammals. 
 
Some fauna groups such as small to medium-sized mammals and some reptiles have been 
extirpated while others such as woodland and shrubland birds hang on in these isolated 
remnants. Several near-threatened, declining and other bird species of conservation 
significance were recorded breeding in remnants on “Hill View” during the current study. 
 
Section 4.1 of this report describes the avifauna of the study area in more detail. Other 
vertebrate fauna recorded opportunistically during the study on the property are described in 
Section 4.2. The importance of remnant woodland and shrubland habitat on “Hill View” and 
surrounding properties to these fauna cannot be over-emphasised. 
 
3. Methods 
 
3.1 Literature review 
 
A range of published articles, books, unpublished studies and survey reports and government 
biodiversity databases were reviewed to help inform this study. Peer-reviewed scientific journal 
articles were searched through 5 key online environmental science databases - ScienceDirect, 
Web of Science, CSIRO Journals, BioOne and SpringerLink. Access to these databases was 
provided to A.H. (Andrew Huggett) through the University of New England’s Dixson Library and 
the School of Environmental and Rural Science. Journals and bird newsletters specific to 
Western Australia such as Records of the Western Australian Museum and WA Bird Notes were 
also consulted as were books published on WA fauna and flora. 
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Unpublished sources included reports of previous fauna and flora field surveys conducted in the 
northern wheatbelt including from NACC’s Hidden Treasures and WWF’s Healthy Bushland 
projects, other field surveys and studies undertaken by J.B. (Jennifer Borger) and A.H. over the 
past decade in the region, “Hill View” revegetation reports, and biophysical data. Searches were 
conducted of WA Government biodiversity databases – Department of Parks and Wildlife’s 
NatureMap and FloraBase (WA Museum) and the Australian Government’s SPRATS (Species 
Profile and Threats) Database and national threatened species recovery plans. These searches 
targeted confirmed records of protected and threatened flora and fauna species and ecological 
communities in the study area and the surrounding Morawa-Perenjori district. 
 
Anecdotal information was obtained from discussions with local landowners and managers 
including Kent Broad who was raised at Morawa. These related to historical and/or current land 
use activities undertaken on “Hill View” and neighbouring properties such as mining 
exploration, grazing, fencing and pest control. Information on the occurrence of threatened 
species such as Malleefowl Leipoa ocellata in the district was obtained from Rod Butler, a 
Perenjori farmer who previously owned “Bowgada Hills” 68 km to the south-east of “Hill View”. 
 
3.2 Site selection and location 
 
Terrestrial bird communities were systematically monitored at a total of 12 sites on “Hill View”. 
Six (6) of these sites were established in remnant native vegetation and 6 in revegetation 
(Figure 4). A seventh revegetation site was surveyed for flora only. Quadrat-based monitoring 
of plant communities was undertaken at these sites in the same periods (REV6 was surveyed in 
April 2015 only). Five (5) sets of flora edge monitoring sites were also established near 
remnants. Additional flora surveying occurred at “Hill View” in September and November 2014. 
 
Figure 4: Location of “Hill View” showing sites surveyed for birds and plants in spring 2014 and autumn 
2015. Red lines depict property boundaries, blue lines indicate the location of sites surveyed in 
remnants, green lines represent sites surveyed in revegetation, and small white circles are flora 
monitoring sites established along the edges of the largest remnant. Image: Google™ earth 2014. 
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Site selection was stratified on treatment type - remnant or revegetation, age of revegetation – 
young (4-5 months old at time of the spring survey) or older (4 years and 4-5 months at time of 
spring survey), topographic position – ridge, upper slope and lower slope, aspect, and broad 
vegetation community type – eucalypt or Jam Acacia acuminata woodland or mixed species 
shrubland. Remnant sites were selected as control or reference sites for revegetation surveyed 
in the study area. This enabled comparison of bird and flora results obtained in revegetation 
with data from remnants. This conforms to standard scientific survey and research practice and 
provides the basis for longer-term systematic monitoring at “Hill View” (see, e.g., Underwood 
1991, 1994; Huggett 2000; Huggett et al. 2004; Popescu et al. 2012), especially as revegetation 
matures with time. Gnamma holes were also sampled in Remnants 3, 4A and 5. 
 
The specific location of each surveyed site in the study area was recorded using GPS (see also 
Section 3.3.1). Table 3 lists these data which include waypoints recorded at each site during the 
bird surveys. Section 3.4 provides locations for all flora monitoring sites. 
 

Table 3: Location of sites surveyed for birds and flora on “Hill View”, Morawa, October 2014 and April 
2015. *Universal Transverse Mercator (UTM) coordinate system: Zone 50 J. Altitude: metres a.s.l. 
 

Site  
number 

Site name Waypoint Coordinates* 
Comments latitude 

(easting) 
longitude 
(northing) 

1 Remnant 1 REM101 0403938 6790416 333m a.s.l., E end 

REM102 0403729 6790537 326m 

REM103 0403482 6790549 323m 

REM104 0403062 6790625 371m, W end 

2 Remnant 2 REM201 0404997 6789324 323m 

REM202 0404817 6789447 325m 

REM203 0404707 6789646 336m, hilltop 

REM204 0404864 6789752 331 m, Persoonia pentasticha 

3 Remnant 3 REM301 0406344 6789363 314m 

REM302 0406559 6789837 325m, york gum patch 

REM303 0406547 6789908 326m, old Wedge-tailed Eagle nest 

REM304 0406247 6789745 332m, old babbler nests in gully head 

4 Remnant 4A REM401A 0406963 6789188 
331m, Splendid Fairy-wren, Inland 
Thornbill, Redthroat 

REM402A 0407170 6789039 355m, ridgetop 

REM403A 0407375 6789356 338m, York Gum 

REM404A 0407273 6789461 336m, raptor nest in York Gum 

REM405A 0407099 6789349 
346m, raptor nest in prominent  
salmon gum 

5 Remnant 4B REM401B 0405965 6788415 
316m, Splendid Fairy-wren,  
Redthroat, Crested Bellbird 

REM402B 0406225 6788095 
326m, Variegated Fairy-wren, Rufous 
Whistler 

REM403B 0406670 6788073 
381m, ridgetop, nr southern property 
boundary 

REM404B 0407079 6788489 351m 

REM405B 0405852 6788544 314m, Crimson Chat nest with 2 
nestlings, nr paddock edge 

6 Remnant 5 REM501 0407593 6788454 244m, old acacia 
 

REM502 0407738 6788538 249m, Chestnut-rumped Thornbill  
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Site  
number 

Site name Waypoint Coordinates* 
Comments latitude 

(easting) 
longitude 
(northing) 

group 

REM503 0407933 6788674 
247m, White-browed Babbler, 
Redthroat 

REM504 0407745 6788893 
245m, York Gum patch 
 

7 Revegetation 1 REV101 0403104 6788999 293m 

REV102 0403442 6789447 305m, Weebill 

REV103 0403012 6789618 301m 

8 Revegetation 2 REV201 0404362 6788021 291m 

REV202 0403931 6788403 288m, at track 

REV203 0404111 6788773 296m 

9 Revegetation 3 REV301 0405575 6789023 309m, Australasian Pipit 

REV302 0405581 6789189 313m, nr fence 

REV303 0405216 6789165 319m, White-winged Fairy-wren 

REV304 0405236 6788990 314m 

10 Revegetation 4 REV401 0406175 6789242 313m 

REV402 0405967 6788923 310m, dead Nankeen Kestrel 

REV403 0406002 6789281 319m, nr old ute 

11 Revegetation 5 REV501 0407656 6789748 330m, nr flora transect 

REV502 0407629 6790056 328m 

REV503 0407363 6789865 325m 

12 Revegetation 6 REV601 0407923 6790730 318m 

REV602 0407429 6790517 318m, Singing Honeyeater 

REV603 0407250 6790664 314m, White-winged Fairy-wren 

13 Revegetation 7 REV701 0405686 6788452 301m, north-west corner, 2014 infill 
planting of original 2010 planting of 
small trees and shrubs 

 
3.3 Avifaunal monitoring 
 
3.3.1 Survey methods 
 
Systematic bird surveys were undertaken in remnants and revegetation in two contiguous 
seasons at “Hill View” - spring (9-14 October 2014) and autumn (20-24 April 2015). This enabled 
detection of changes in relative abundance, species richness, community structure and patterns 
of habitat use between these seasons. The area search technique was deployed to detect birds 
in remnant and planted sites (see, e.g., InSight Ecology 2009). This involved the surveyor (A.H.) 
steadily walking and periodically stopping along a loop route in which different forward and 
return legs, separated where possible by a distance of at least 100 metres, were taken through 
the main habitats present at each site. 
 
All birds observed or heard at a site were recorded, including individuals using airspace above 
sites to forage in or commute between habitats. Care was taken not to record to the same bird 
twice for those individuals observed flying or walking between different habitats. This was 
relevant for flocking, communally-living, or fast or very frequently moving species such as 
Galah, Australian Ringneck, Yellow-rumped Thornbill, Crimson Chat, White-winged Triller and 
Tree Martin. It was also applicable to more sedentary or slow-moving species such as Banded 
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Lapwing, Australian Magpie, Magpie-lark, and Grey Butcherbird that often methodically scan 
habitat for prey or use stalking or “sit-and-wait” foraging strategies. 
 
Data recorded during the surveys included the species present, number of individuals observed, 
sampling period (spring or autumn), date, time and location of record, behaviour - 
foraging/feeding, bathing, preening, calling, mobbing, resting, flying, use of habitat including 
breeding and movement of birds between remnants and planted areas, and other relevant 
information such as age, species composition and condition of remnant and planted vegetation, 
weather, and bird interactions including predation, predator avoidance, territory defence and 
mating/mate pursuits. A Garmin GPSmap 62s handheld GPS unit was used to record the 
location of each surveyed site and avifauna of interest at each site. Data from this unit were 
transferred to a MS Excel spreadsheet following the completion of each survey period. 
 
All bird data obtained were entered into a MS Excel spreadsheet in nomenclatural form and 
taxonomic order consistent with Christidis and Boles (2008). Both common and scientific names 
of each bird recorded were used (see Appendix 1). All observations were made by the same 
experienced ornithologist (A.H.) using a pair of Zeiss 10x40BT® binoculars fixed to a Pro-
Harness® chest-strap.  
 
A photographic library of 1,757 images (size: 20 GB) was compiled of all sites during both 
surveys. This included photographs of birds detected using remnants and revegetation, plant 
species and vegetation community types, and landscapes representative of “Hill View” and its 
environs. These were taken by a Nikon D3200® digital SLR camera fitted with a Nikkor® 55-300 
mm lens. All images and data were stored on a standard 500GB ATA HDD backed up to a 500GB 
external HDD.  
 
A 158MB (duration: 12.45 minutes) video of bird and flora surveys undertaken in real time 
during the autumn fieldwork program was compiled by Tanith McCaw. This was named 
“Reconnecting the Moonagin Range: The Hill View Story” and, because of its size, has been 
provided separately to this report. 
 
The order of surveying sites was different for each of the two surveys. The spring survey started 
in the east at Remnant 5 and generally worked west toward remnants and revegetation sites in 
the west and north-west parts of “Hill View”. In contrast, the autumn survey began in the west 
in Remnant 1 and Revegetation sites 1 and 2 then continued east to conclude in Remnant 5. 
This approach was used to minimise the potential for the introduction of location or geographic 
bias into bird abundance, species richness and community structure data collected. This can 
arise when the same or similar geographical routes are taken to survey especially resident bird 
communities over more than one season. In addition, sites surveyed in mornings in the spring 
program were surveyed, wherever possible, in afternoons in the return autumn survey. This 
helped minimise the potential impact of an introduction of time-of-day sampling bias in bird 
data obtained across both seasons. 
 
The presence of other vertebrate fauna in the study area was recorded opportunistically during 
the bird surveys and at other times during the study. A remote sensor camera was installed by 
J.B. in Remnant 3 (near a water-filled gnamma hole) from 20 February-24 April 2015 and 
Remnant 4B (in a shrubby gully) from late-April to early-June 2015. This camera recorded short 
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videos when triggered by movement; it captured footage of a range of fauna species in these 
remnants, including nocturnal species (see Sections 4.1.6 and 4.2). 
 
3.3.2 Survey effort 
 
A total of 42.5 hours was spent systematically surveying avifauna in the study area. This effort 
was dispersed across 24 field sessions – 12 in each of the two survey periods (spring 2014 and 
autumn 2015). Moderately more time was invested in the spring survey (24.17 hours) than in 
the autumn survey (18.33 hours). This reflected additional time needed to establish sites, 
record GPS locations, compile an image library and sample breeding bird activity in spring 
relative to autumn.  
 
Substantially more time was spent surveying birds in remnants (26.67 hours) than in 
revegetation (11.83 hours). This reflected wider variation in and complexity of habitat type, 
food, shelter and nest resources and physical terrain provided by remnants relative to 
revegetation. 
 
In spatial terms, a total of 333.68 ha or 3.3368 km2 of remnant and planted native vegetation 
was surveyed for birds over both seasons in the study area. This represented 21.9% of the total 
size of “Hill View” (1,524 ha). A total of 108.24 ha or 1.0824 km2 of remnant native vegetation 
was surveyed on the property, representing 16.6% of the total amount of remnants present in 
the study area (651.6 ha). The mean area of remnants surveyed per site was 18.04 ha. Areas 
surveyed in remnants ranged from 46.91 ha at the largest site (Remnant 4B) to 3.8 ha at the 
smallest site (Remnant 1). A total of 225.44 ha or 2.2544 km2 of revegetation was surveyed on 
“Hill View”, comprising 28.2% of the total planted area (800 ha). The mean area of revegetation 
surveyed per site was 37.57 ha. Areas surveyed in revegetation ranged from 98.1 ha at the 
largest site (Revegetation 2) to 8.4 ha at the smallest site (Revegetation 3).  
 
Surveys were generally conducted in peak morning (0630-1030 hours) and afternoon (1500-
1815 hours) bird activity periods on each survey day. Surveying did not occur during overly 
windy or wet weather. One day was lost to windy weather during the study. 
 
3.3.3 Data analysis 
 
Three key attributes of avifaunal communities were selected for basic analysis from data 
collected at each site in the study area. These were relative abundance, species richness and 
habitat use. Bird community structure and use of habitat was examined qualitatively from site-
specific data obtained during the study.  
 
Bird survey data were examined for the total, mean, standard error and standard deviation 
from the mean for each treatment type and for the overall study area using MS Excel. Changes 
in the key bird community variables sampled between the spring and autumn surveys were also 
examined. Survey effort was calculated by treatment type and for the study period. 
Conservation significance was assessed by comparing survey results with historical data for the 
study area, schedules and provisions under the WA Wildlife Conservation Act 1950 and national 
Environment Protection and Biodiversity Conservation Act 1999 and by using expert local 
avifaunal knowledge. 
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3.3.4 Habitat assessment 
 
A number of habitat attributes were recorded by both A.H. and J.B. at representative sites in 
each treatment type in the study area. These included community type, main plant (canopy and 
understorey) species present, height of main tree species present, habitat condition, vegetation 
structure, bird use of habitats, estimated age and species composition of plantings, and extent 
and type of threats and disturbance including past mining exploration, feral goat, rabbit, cat 
and fox incursion, and weed presence. Attributes of landscape context were also recorded 
including distance of planted or remnant vegetation to the nearest neighbouring vegetation 
patch, position in the local and regional landscape, pattern of vegetation distribution, and edge 
effects. 
 
3.4 Floral and vegetation community monitoring 
 
The native vegetation of “Hill View” was monitored through two programs: quadrat-based 
baseline surveys of remnants and revegetation to align with the study’s avifaunal component 
and edge monitoring surveys. All sites were surveyed in both spring and autumn rounds, with 
the exception of Revegetation 5 (REV 5) and 6 (REV 6) which was surveyed for flora for the first 
time in April 2015. Revegetation 7 (REV 7) site was established to enable longer-term flora 
monitoring in this part of the property, particularly near edge monitoring sites (EV4D) in this 
area (see Section 3.4.2). 
 
3.4.1 Quadrat-based surveys 
 
Sites were selected towards the centre of remnants to eliminate edge effects as much as 
possible and to be representative of the different vegetation communities present on “Hill 
View”. Six 20 m x 20 m quadrats were established using the Bushland Survey methodology 
(Keighery 1994) in the larger remnants (Remnants 1 – 5), with two quadrats placed in both 
Remnant 4 sites (REM4A and REM4B). Revegetation had been undertaken at “Hill View” in 
June-July 2010 and June-July 2014. Some areas required infill planting in 2014 to replace plants 
lost since 2010 to the effects of drought and/or herbivory by mammals and insects. Three sites 
were located in the 2010 plantings (REV 1, 2 and 6), three in the 2010/2014 (REV 3, 4 and 7), 
and one in 2014 (REV 5) plantings (Figure 5).  
 
The Bushland Survey methodology was used to assess vegetation sampled within the quadrats. 
A modification was used, however, to increase the accuracy of measurements for improved 
longer-term monitoring effectiveness. This used refined crown cover estimates (percentages). 
For example, the crown cover of shrubs 1 – 1.5 m tall was estimated within 10% cover instead 
of the broader 30–70% or 10-30% classes described in the original methodology. 
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Figure 5: Location of remnant and revegetation sites surveyed for flora at “Hill View”, September-
November 2014 and April 2015. The scale bar reads 0 to 1,270 metres. Image: Google™ earth 2015. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data recorded in the field at all sites included: 

 GPS of location; 

 Altitude (metres a.s.l.); 

 Landform;  

 Taxa present; number of plants;  

 Condition; 

 Land surface – soil texture, colour, pH, surface rock, bare ground, litter, fallen timber; 

 Threats – existing and potential;  

 Site photographs.  
 

3.4.2 Edge monitoring program 
 
Five sets of monitoring sites were established in spring 2014 to monitor the dispersal of plant 
species from remnants into cleared, former agricultural areas on “Hill View”. Four of these sites 
include remnant bushland (EV4A, EV4B, EV4C and EV4D), five cleared sites which have not been 
revegetated (EC4A, EC4B, EC4C, EC4D and EC5); and two sites which were cleared and have 
been revegetated (ET4D, ET5). They are mostly located within and around Remnant 4 (Figure 
6). Sites were selected on the basis of similarity of landform type and the potential that cleared 
areas will support a mix of plant species found in the adjacent remnant. 
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Figure 6: Location of edge monitoring sites surveyed for flora at “Hill View”, September-November 2014 
and April 2015. Key to letter symbols used: E = edge, C = cleared, V = vegetated, T= tree planting. The 
numbers after the letters indicate the specific set of monitoring sites established. The white line 
represents the eastern and south-eastern boundaries of “Hill View”. The scale bar reads 0 to 756 
metres. Image: Google™ earth 2015. 
 

 
 
A quadrat (10m x 10m) and transect (50m long x 2m wide) were established at each monitoring 
location. The Bushland Survey methodology was used to assess each quadrat. Transects were 
monitored using the National Vegetation Information System Level VI methodology. This 
included measurements of crowns where part of a crown occurred within 1 metre of either side 
of a measuring tape. The crown cover of ground strata was measured by intercepts under the 
tape. 
 
4. Results 
 
4.1 Avifauna 
 
4.1.1 Relative abundance 
 
A total of 1,040 individual birds was recorded during the study (mean of 520 birds and see 
Appendix 1). The spring survey yielded 613 birds while in autumn 427 birds were recorded. This 
represented a 17.9% decrease or 186 fewer birds recorded in autumn relative to spring.  
 
Remnant native vegetation sites supported more birds – 838 individuals or 80.6% of all birds 
recorded in the study than did revegetated sites which accounted for 202 individuals or 19.4% 
of all birds recorded (Figure 7). In remnants, the mean number of birds recorded per site was 
2.27 with a standard deviation from the mean [sd] of 2.94. In revegetation, however, the mean 
number of birds recorded per site was 0.54 with an sd of 2.04.  
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Both remnant and revegetation sites recorded more birds in spring than autumn. This 
difference was more evident in remnants than in revegetation. In spring, remnants recorded 
481 birds (mean 2.51, sd 2.76) but in autumn they supported 357 birds (mean 1.99, sd 1.65). 
Revegetation, in contrast, supported 132 birds in spring (mean 0.69, sd 2.52) but only 70 birds 
(mean 0.39, sd 1.32) in autumn. Figure 8 illustrates these differences in relative bird abundance 
between treatment types and seasons in the study area. 
 
Figure 7: The total number of birds recorded in remnants and revegetation  

at “Hill View”, October 2014 and April 2015 
 

 
Figure 8: The number of birds recorded in remnants and revegetation  

in spring (October 2014) and autumn (April 2015) at “Hill View” 

 

 
 
The most abundant bird species recorded in both seasons at “Hill View” was Chestnut-rumped 
Thornbill (Plate 1). The mean number of individuals of this small insectivorous resident of 
shrubland (remnants only) was 52.5 or 10.1% of the mean number of birds recorded in both 
spring and autumn surveys (520). Other abundant species and their mean number of 
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individuals recorded were Yellow-rumped Thornbill (31 – Plate 2), Zebra Finch (32.5 – Plate 3), 
Southern Whiteface (18.5 – Plate 4), White-browed Babbler (20 – Plates 5-6), Red-capped Robin 
(25 – Plates 7-8), Galah (19.5), Australian Ringneck (18.5), Splendid Fairy-wren (17), Singing 
Honeyeater (16.5) and Rufous Whistler (13). 
 
 
Plates 1-8: Six of the most abundant bird species recorded during the study (from left to right in each 
row and from top to bottom): Chestnut-rumped Thornbill (wildeyre.com.au); Yellow-rumped Thornbill 
(Lindsay Hansch, ibc.lynxeds.com); Zebra Finch male in Remnant 5 in spring (InSight Ecology); Southern 
Whiteface in Remnant 4B in autumn (InSight Ecology); Red-capped Robin  – adult male holding food for 
delivery to nestlings in Remnant 3 in spring (above) and juvenile (below) in Remnant 4A in spring (both 
photographs by InSight Ecology); White-browed Babbler (left: Harvey Perkins, COG, right: Les Peters, 
birdlifephotography.org.au). 
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In spring, the most abundant species surveyed were the warm-season breeding migrant 
Crimson Chat (53), Yellow-rumped Thornbill (47), Chestnut-rumped Thornbill (45), Galah (37), 
Tree Martin (37 – a warm-season breeding migrant), Black-faced Woodswallow (34 – a nomadic 
species recorded in much lower numbers in autumn than in spring), Red-capped Robin (34), 
Zebra Finch (31), Southern Whiteface (21), Weebill (19), Singing Honeyeater (19) and Splendid 
Fairy-wren (18). In autumn, this group comprised Chestnut-rumped Thornbill (60), Zebra Finch 
(34), White-browed Babbler (26), Australian Ringneck (21), Weebill (18), Western Gerygone 
(17), Splendid Fairy-wren (16), Southern Whiteface (16), Grey Fantail (16 – not recorded in 
spring), Red-capped Robin (16), Rufous Whistler (15) and Yellow-rumped Thornbill (15). 
 
Some changes in the pattern of occurrence and abundance of bird species were evident 
between the spring and autumn samples obtained on “Hill View”. One clear change involved 
birds that were present in one season but not the other – migratory and nomadic or part-
nomadic species. These species enriched the sedentary woodland and shrubland bird 
community present year-round in remnants on “Hill View”. Warm-season breeding migrants 
recorded in spring were Crimson Chat, Tree Martin and White-winged Triller. Cool-season 
migrants or visitors in autumn included Grey Fantail and White-backed Swallow. Part-
sedentary, part-nomadic or dispersive insectivores were Black-faced Woodswallow and Banded 
Lapwing in spring and Western Gerygone in autumn.  
 
A second group of changes evident included inter-seasonal fluctuations in the number of 
resident woodland and shrubland bird species present in the remnants. These featured three 
different trajectories of change in the size of sampled bird populations – increase, decrease and 
stability. Species that showed a notable increase in the number of individuals recorded in 
autumn relative to spring, ie. at the conclusion of the 2014-15 breeding season, were White-
browed Babbler (30% increase), White-fronted Chat (25%), Rufous Whistler (15.4%), Chestnut-
rumped Thornbill (14.3%) and Australian Ringneck (13.5%). In contrast, marked decreases in 
abundance were recorded for several species in autumn, including Galah which experienced 
the largest (89.7%) decrease, Yellow-rumped Thornbill (51%), Red-capped Robin (36%), Grey 
Shrike-thrush (21.7%), Redthroat (18.5%), Singing Honeyeater (15.1%) and Southern Whiteface 
(13.1%). Other species were stable in their sampled population sizes between seasons. These 
included Splendid Fairy-wren, Weebill, Zebra Finch, Inland Thornbill, Spiny-cheeked Honeyeater 
and Crested Bellbird.  
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Least abundant bird species recorded in the study were Inland Thornbill (9 – Plate 9), Crested 
Bellbird (7 – Plate 10), Australian Hobby (1), Wedge-tailed Eagle (2 – Plate 11), Striated 
Pardalote (4), Grey Butcherbird (4), Mulga Parrot (11- Plate 12), Spiny-cheeked Honeyeater (7 – 
Plate 13) and Variegated Fairy-wren (10). 
 
 
Plates 9-13 (from left to right in each row and top to bottom): Some of the least abundant bird species 
recorded during the study (from left to right in each row) – Inland Thornbill (Lindsay Hansch, 
ibc.lynxeds.com); Crested Bellbird (Geoffrey Dabb, ibc.lynxeds.com); Wedge-tailed Eagle (Peter 
Waterhouse); Mulga Parrot – male foraged with female (not shown) in Remnant 5 in autumn (InSight 
Ecology); Spiny-cheeked Honeyeater (en.wikipedia.org -wikipedia commons). 
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4.1.2 Species richness 
 
A total of 50 bird species from 22 families and 37 genera was recorded during the study 
(Appendix 1). Families with the most number of member species represented were 
Acanthizidae (thornbills, gerygones, Redthroat, Weebill and whitefaces: 7 species), 
Meliphagidae (honeyeaters and chats: 5), Artamidae (woodswallows, butcherbirds and 
Australian Magpie: 4), Falconidae (falcons and Nankeen Kestrel: 3 species), Maluridae (fairy-
wrens: 3) and Pachycephalidae (whistlers, shrike-thrushes and Crested Bellbird: 3). No 
introduced bird species were recorded during the study. All bird species detected were 
terrestrial in their broad habitat preference. 
 
Remnants accounted for 45 bird species or 90% of all species surveyed while revegetation 
supported 22 species or 44% of this total (Figure 9). Remnants recorded 37 species in spring 
and 37 species in autumn while 18 species in spring and 13 species in autumn were detected in 
revegetation (Figure 10). 
 
Figure 9: The total number of bird species recorded in remnants and revegetation  

at “Hill View”, October 2014 and April 2015 
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Figure 10: The number of bird species recorded in remnants and revegetation 
in spring (October 2014) and autumn (April 2015) at “Hill View” 

 

 
The composition of bird communities differed between spring and autumn in remnants and, to 
a lesser extent, revegetation. Spring bird communities in remnants included warm-season 
breeding migratory and nomadic species while in autumn these had departed to be replaced by 
a smaller group of cool-season migrants and nomads/dispersers (Plates 14-18). A core group of 
resident woodland/shrubland species were present in remnants in both survey periods (see 
Section 4.1.3). Key members of this group of endemics were Splendid Fairy-wren, Redthroat, 
Chestnut-rumped Thornbill, Inland Thornbill, Southern Whiteface, Spiny-cheeked Honeyeater, 
White-browed Babbler, Rufous Whistler, Grey Shrike-thrush, Crested Bellbird and Red-capped 
Robin (Plates 19-23). The migratory Crimson Chat and White-winged Triller were present in 
remnants only in spring/summer only. Variegated Fairy-wren was recorded in remnants only in 
spring but was undetected, although expected, in remnants in autumn. 
 
Older (c. 4 year-old) revegetation of mixed York Gum, mallees and acacia/melaleuca shrubland 
was foraged through in both seasons and especially in spring by Singing Honeyeater, Australian 
Ringneck, White-winged Fairy-wren, Weebill, White-fronted Chat, Australian Magpie, Zebra 
Finch and Australasian Pipit (Plates 24-27). Weebill were observed defending breeding territory 
and most likely nesting in older plantings in Revegetation 1 and 2 sites. Younger (4-5 month-
old) eucalypt and mixed shrubland plantings in Revegetation 3, 4 and 5 sites were foraged in by 
Banded Lapwing and Australasian Pipit in spring and White-fronted Chat and Australasian Pipit 
in autumn.  
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Migratory bird species recorded at “Hill View” 
 
Plates 14-18 (from left to right in each row): Flocks of Crimson Chat moved through and nested in 
remnants in spring – male holding caterpillar for delivery to nestlings in Remnant 4B (left), female in 
Remnant 2 (right); White-winged Triller were present in small numbers in Remnants 2, 3 and 4A in 
spring; Grey Fantail foraged in remnants in autumn on their northern migration; Banded Lapwing 
foraged and nested in old cleared paddocks and in Revegetation 5 where patches of regenerating native 
shrubs and forbs provided suitable cover for nests - Rhagodia drummondii, Maireana brevifolia, Pimelea 
microcephala and Ptilotus obovatus (shown to left of bird) (all photographs by InSight Ecology). 
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Sedentary (resident) bird species recorded in remnants only at “Hill View” 
 
Plates 19-23 (from top to bottom): Splendid Fairy-wren (male) in acacia shrubland in Remnant 4B in 
spring and recorded in Remnants 2, 3 and 4A; Redthroat (female) in Remnant 4A in spring and recorded 
breeding in Remnants 3 and 5; Grey Shrike-thrush (male) – one of our finest songbirds and accomplished 
mimics, recorded in Remnants 2, 3, 4A, 4B and 5 (Geoff Park, geoff.park.wordpress.com); Rufous 
Whistler – adult male (above) in Jam woodland near the southern end of Remnant 3 in autumn and 
immature bird (below) in Remnant 4A in autumn and recorded in other remnants. All other photographs 
by InSight Ecology. 
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Bird species (all residents) recorded in revegetation at “Hill View” 
 
Plates 24-27 (from top to bottom): Singing Honeyeater was recorded foraging in 4 year-old York Gum 
and acacia plantings in Revegetation 1, 2 and 5 and 4 year-old Salmon Gum in Revegetation 6 and 
throughout the remnant sites (Nicholas Tomney, ibc.lynxeds.com); the tiny Weebill foraged and nested 
in 4 year-old York Gum rows in Revegetation 1, maintained territories c. 100 m apart in Revegetation 2 
and foraged in Salmon Gum rows in Revegetation 6 (David Cook, COG); White-fronted Chat (male 
shown) foraged in Revegetation 1, 3 and 5 – nested in a Ptilotus obovatus and Pimelea microcephala 
patch in the latter (birdsaustralia.com.au); White-winged Fairy-wren (male shown) foraged along a 
fenceline near an acacia clump adjacent to Revegetation 3 and in Revegetation 2, 4 and 5 – in grassy 
edges, old isolated acacias, common firebush in interrows and Ptilotus obovatus (en.wikipedia.org).  
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4.1.3 Community structure 
 
Bird communities of the study area comprised five different foraging guilds – insectivores, 
nectarivore/insectivores, granivores, carnivores and omnivores. Insectivores were the main 
guild present with 32 species or 64% of all bird species recorded in the study. They included 
ground, shrub, canopy and aerial-foraging species. Ground and shrub insectivores were 
represented by 14 core woodland and shrubland species, all except White-winged Triller are 
endemic to Australia – Splendid Fairy-wren, Variegated Fairy-wren, Redthroat, Chestnut-
rumped Thornbill, Inland Thornbill, Southern Whiteface, Spiny-cheeked Honeyeater, Crimson 
Chat, White-browed Babbler, White-winged Triller, Rufous Whistler, Grey Shrike-thrush, 
Crested Bellbird and Red-capped Robin (Figure 11). These species were recorded only in 
remnants during the study and so were termed primarily remnant-dependent. Some of this 
group are, however, capable of foraging in older (usually 6-7+ year-old) revegetation - Rufous  
Whistler, Grey Shrike-thrush and Red-capped Robin (see, e. g., InSight Ecology 2012, 2013). 
Yellow-rumped Thornbill was also recorded foraging in small parties on the ground in remnants 
only although this species can also utilise edges and open country within reach of cover. 
Ground insectivores of more open habitats including young revegetation were Australasian 
Pipit, Banded Lapwing, White-fronted Chat, Willie Wagtail, Magpie-lark and Australian Magpie. 
The shrub insectivore Grey Fantail was recorded only in remnants but can also utilise older (6+ 
year-old) revegetation (InSight Ecology 2012) and so could be expected to begin foraging in the 
older planted sites at “Hill View” in the next 1-2 years. Canopy insectivores included Weebill, 
Western Gerygone and Striated Pardalote. Aerial insectivores were Black-faced Cuckoo-shrike, 
Black-faced Woodswallow, Welcome Swallow, White-backed Swallow and Tree Martin. 
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Two nectarivore/insectivores were recorded in the study - Singing Honeyeater in remnants and 
plantings and Spiny-cheeked Honeyeater solely in remnants. Granivores were represented by 
ground and shrub-foraging species - Crested Pigeon, Galah, Australian Ringneck, Mulga Parrot 
and Zebra Finch. Seven species of carnivore were recorded, some in remnants and others in 
revegetation, during the study. They included three Falconidae – Brown Falcon, Australian 
Hobby and Nankeen Kestrel, two Accipitridae – Black-shouldered Kite and Wedge-tailed Eagle 
and two butcherbird species (Grey and Pied). Two omnivores – Australian Raven and Torresian 
Crow – foraged in remnants during the study. Australian Raven was also recorded at planted 
sites. Torresian Crow was near the southern edge of its range in Western Australia. 
 
The composition of bird communities at “Hill View” could also be characterised by species’ 
habitat preferences. Three groups were delineated – core woodland/shrubland species that 
occurred in remnants only, species utilising both remnants and revegetation – typically flexible, 
adaptive birds, and birds of open country and edge habitats that readily used planted sites. A 
total of 22 bird species belonged to the primarily remnant-dependent core woodland and 
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Figure 11: Core woodland and shrubland bird species (primarily remnant-dependent) recorded at 
"Hill View", October 2014 and April 2015. The numbers of key member species and 
individual birds are shown in the main section of the pie chart. The mean number of 
individual birds recorded for each species is shown beside each corresponding bar in the 
exploded section (vertical panel) of the chart. 
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shrubland group (described above), 16 to the mixed remnant/revegetation group, and a further 
12 were the open country and edge-affiliated species (Figure 12). Characteristic birds of the 
mixed habitat preference group included Crested Pigeon, Nankeen Kestrel, Galah, Australian 
Ringneck, Weebill, Singing Honeyeater, Black-faced Cuckoo-shrike, Australian Raven and Zebra 
Finch. Open country and edge-affiliated species included Banded Lapwing, White-winged Fairy-
wren, Black-faced Cuckoo-shrike, Black-faced Woodswallow, Australian Magpie, Australian 
Raven, Welcome Swallow and Australasian Pipit. 
 
Figure 12: Composition of bird communities by species’ habitat preference at “Hill View”, October 2014 

and April 2015. The number of bird species belonging to each group is also shown. 

 
 
Parties of up to 10 small insectivorous species were also detected in Remnants 2, 3, 4A and 4B, 
more in autumn but also occasionally in spring. These mixed species foraging flocks numbered 
between 8-18 individuals and included different combinations of the core woodland/shrubland 
bird species – three thornbills (Chestnut-rumped, Yellow-rumped and Inland), Splendid Fairy-
wren, Redthroat, Southern Whiteface, Rufous Whistler, Red-capped Robin and, in autumn, 
Western Gerygone and Grey Fantail. Occasionally in autumn, a White-browed Babbler group 
was observed foraging near these parties. More information on the composition of these 
groups is provided under each member species in the“Comments” section of Appendix 1. 
 
4.1.4 Bird habitats and their use 
 
Birds foraged, flew, rested, sheltered and/or bred in several broad habitat types in the study 
area – woodland/shrubland remnants, plantings of trees and shrubs including grassed areas 
between planted rows, and open paddocks. In addition, birds utilised a diverse mix of 
microhabitats in remnants and revegetation. These included foliage, branch and bark 
substrates, tree hollows, standing dead trees, shrubs, ground cover vegetation - low forbs, 
shrubs, vines, grasses, fallen logs and branches, termite mounds, rocks – gnamma holes, small 
eroded caverns and boulders, bare earth, and built structures – powerlines and poles, fences 
and posts, old car wrecks and house ruins, and rolls of old fencing wire overgrown with shrubs 
and weeds.  
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Remnant woodland and shrubland microhabitats 
 
Remnants offered a wide range of microhabitats to birds and other fauna in the study area. 
Specifically, these included a range of different foraging substrates, shelter/refugia, perches, 
vantage points and nest sites (remnant woodland -Plates 28-35; remnant shrubland – Plates 36-
39). All vegetation strata – ground (forbs, grasses and sedges), understorey (shrubs and vines) 
and canopy (trees) – were present within woodland remnants. Shrubland remnants featured 
ground, lower and upper layers. Litter and woody debris such as fallen logs, branches, bark and 
leaves from trees and shrubs provided invertebrates for ground-foraging insectivores such as 
White-browed Babbler, Chestnut-rumped Thornbill, Southern Whiteface, Splendid Fairy-wren 
and Red-capped Robin. These were important resources for these members of the core 
woodland/shrubland group especially as insects became less abundant and/or harder to find in 
autumn. The foliage, bark and branches of shrubs provided invertebrate prey for Variegated 
Fairy-wren, Redthroat, Inland Thornbill, Western Gerygone, Singing Honeyeater, Spiny-cheeked 
Honeyeater, Rufous Whistler, Crested Bellbird, Grey Shrike-thrush, White-winged Triller, 
Crimson Chat and Grey Fantail. The leaves and branches of tree canopies were gleaned for lerps 
and other insects by Weebill, Striated Pardalote and Black-faced Cuckoo-shrike.  
 
Standing dead trees in remnants provided perch sites and vantage points for Galah, Australian 
Ringneck, Black-faced Cuckoo-shrike, Singing Honeyeater and Spiny-cheeked Honeyeater. On 
ridgetops such as in Remnant 2, dead Allocasuarina huegeliana and York Gum were used for 
hill-topping or the congregation at high points, often en masse during spring migration, of 
mixed flocks of Crimson Chat, White-winged Triller and Black-faced Woodswallow. Living and 
dead hollow-bearing trees in remnants provided nest cavities for Galah, Australian Ringneck, 
Mulga Parrot, Striated Pardalote and Tree Martin. Rocky outcrops, boulders, crevices and small 
caverns along escarpments, and gnamma holes provided water and bathing sites and shelter 
and foraging substrates for several species including Wedge-tailed Eagle (Plate 40), Emu (Plate 
41 – this species was not recorded during surveys but was photographed by a remote sensor 
camera positioned near a water-filled gnamma hole in Remnant 3), Brown Falcon, Common 
Bronzewing, Pied Butcherbird, Willie Wagtail, several core woodland/shrubland bird species, 
Australian Raven, Australian Magpie, Echidna, reptiles, cat and fox (see also Section 4.2). 
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Remnant woodland habitats and microhabitats utilised by birds at “Hill View” 
 
Plates 28-35 (from top to bottom and left to right along rows): Oil mallee Eucalyptus kochii ssp. borealis 
in Remnant 1 provided foliage, branch, bark, trunk substrates, decaying fallen logs and leaf litter for 
foraging birds and other fauna; York Gum woodland in spring in Remnant 3 with flowering Waitzia 
acuminata var. acuminata in background; female Crimson Chat about to alight on a hilltop perch in the 
outer branches of a dead Rock Sheoak Allocasuarina huegeliana in Remnant 2 in spring; Australian 
Hobby (race murchisonianus) used sturdy perches on a dead Rock Sheoak to scan for prey and detect 
mates on an upper slope in Remnant 4A in spring; hollows in living trees such as this York Gum in 
autumn in Remnant 4A provided potential nest and refuge hollows for a number of bird and (likely) bat 
species (both images are of the same tree); Jam woodland on the lower southern slopes of Remnant 3 
(left) and Remnant 2 (right – shows flowering Waitzia acuminata var. acuminata in spring), both sites 
foraged in by Rufous Whistler, thornbills and other small birds. All photographs by InSight Ecology. 
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Remnant shrubland habitats utilised by birds at “Hill View” 
 
Plates 36-39 (from top to bottom): Typical tall open acacia and melaleuca shrubland with fallen woody 
debris, perches, foliage, ground cover and bare ground on the lower slopes of Remnant 4B in spring; 
Splendid Fairy-wren (male shown), Redthroat and other small insectivores foraged in dense thickets of 
Acacia tetragonophylla in Remnant 4A; upper rocky slope and ridgetop shrubland/woodland habitat of 
Acacia umbraculiformis, Acacia ramulosa var. ramulosa and Dodonaea inaequifolia in Remnant 4B 
(above) provided foliage, branch and ground foraging substrates and perch, shelter and potentially nest 
sites for Southern Whiteface (below), Splendid Fairy-wren, Variegated Fairy-wren, Inland Thornbill and 
other small insectivores. All photographs by InSight Ecology.  
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Birds that utilised gnamma holes and other rocky outcrops in remnants at “Hill View” 
 
Plates 40-41: An immature Wedge-tailed Eagle detected by a remote sensor camera at a water-filled 
gnamma hole in Remnant 3 (March 2015); an Emu that visited the same gnamma hole in Remnant 3, 
also in March 2015. Note that dates and times displayed at the base of each photograph are inaccurate 
– remote sensor camera monitoring was from February to June 2015. Images by Jennifer Borger. 
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Revegetated habitats 
 
Revegetated sites offered a smaller range of avian habitats than those provided by remnants in 
the study area (Plates 42-46). These were still important in providing supplementary food, 
refuge and, for some species, nest resources to the bird communities of “Hill View”. Sites with 
older (established June-July 2010) plantings – Revegetation 1, 2 and 6 – had canopy and ground 
layers of foliage, branches, grasses and forbs with considerable amounts of bare, often gravelly 
ground. Some leaf litter had started to accumulate along rows but fallen logs or branches were 
usually absent. Younger (established June-July 2014) sites – Revegetation 3, 4 and 5 – 
commonly had short (usually less than 20 cm tall) seedlings surrounded by extensive bare 
ground or by patches of native shrubs – Cotton Bush Ptilotus obovatus, Roly Poly Salsola 
australis, Small-leaf Bluebush Maireana brevifolia, weedy grasses and herbs. Areas of plantings 
in parts of these sites had failed under grazing pressure by kangaroos, rabbits and possibly 
goats and lower than average rainfall in the spring to autumn following planting.  
 
Some birds were able to exploit the food, shelter and nest resources of the older revegetation 
sites. These were a mix of small to medium-sized, ground-foraging endemic insectivores and 
hardy open country species that visited the plantings from nearby remnants. They often used 
isolated individual remnant acacias and eucalypts growing within planted sites as ‘stepping 
stones’ for foraging journeys between revegetation and remnant and as refugia, especially 
when threatened by aerial predators such as Australian Hobby. Weebill foraged in 3-4 m tall 
York Gum rows in Revegetation 1, 2 and 6 and maintained breeding territories (see ‘Breeding’ 
below).  
 
Other bird species that exploited microhabitats within planted sites were Singing Honeyeater 
and Australian Ringneck which foraged in foliage and perched on York Gum branches. Galah 
foraged on seeds produced by grasses, herbs and shrubs along the interrows. Black-faced 
Woodswallow and Welcome Swallow hawked insects in the airspace above the planted sites. 
Nankeen Kestrel and Black-shouldered Kite foraged for exotic rodents, grasshoppers and other 
larger insects in the older plantings and their vegetated interrows. Ground-foraging insectivores 
- White-winged Fairy-wren, White-fronted Chat, Banded Lapwing, Australian Magpie and 
Australasian Pipit – foraged in the grasses and herbs of older and, to a lesser extent, younger 
sites. Zebra Finch was recorded sheltering in York Gum rows and foraging on seeding grasses in 
Revegetation 2 in autumn. Crested Pigeon foraged in Revegetation 5 in spring. Several of these 
species also bred in the revegetation sites (see below). 
 
Breeding activity 
 
Over 80% of bird species recorded in the study were detected breeding, mostly in spring but 
also some in autumn after significant rainfall in March 2015. This occurred mainly in remnant 
woodland and shrubland habitats, with a few species nesting in older revegetation. Evidence of 
direct breeding activity included presence of active nests, nests containing live young, 
provisioning (delivery of food) of nestlings by adults, fledged young still being fed by adults and 
presence of immature but independent birds (in first-year plumage). Indirect evidence of 
breeding activity included mating pursuits, calling for mates, defending breeding territory from 
rivals and predators, courtship displays and condition-feeding of mates. 
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Plate 42-46 (top to bottom): Banded Lapwing foraged and was observed with young birds in the dense 
low ground cover vegetation of interrows at Revegetation 5 in spring (inset: birdlife.org.au); White-
fronted Chat (female) perched near nest site in Berry Saltbush Rhagodia drummondii within 
Revegetation 5 in autumn; nest site of White-fronted Chat in Revegetation 5 in autumn, with Roly Poly, 
bluebush and other vegetation – inset: White-fronted Chat (male) (birdsaustralia.com.au); 3-4m tall York 
Gum rows provided foliar insects and nest sites for Weebill in spring and autumn in Revegetation 2 – 
inset: Weebill (Robin Eckermann, ibc.lynxeds.com); Crested Pigeon perched and foraged in revegetation, 
shown alighting from an old fallen melaleuca branch within Revegetation 5 in spring. All uncredited 
photographs by InSight Ecology.   
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Several standing dead and living trees provided suitable nest sites for Wedge-tailed Eagle, 
Brown Falcon and Australian Raven. Two Wedge-tailed Eagle nests were detected, one each in 
Remnants 1 and 2 – both had been used in the past two nesting seasons (Plate 47). An inactive 
nest, potentially of Brown Falcon, was found in an old Allocasuarina acutivalvis tree on the 
lower southern slopes of Remnant 2. 
 
The dense branching nature and forks of Jam Acacia acuminata and Rock Sheoak Allocasuarina 
huegeliana were favoured as nest sites by White-browed Babbler, often in protected gullies 
such as in Remnant 3 (Plate 48) and Remnant 4B. Several of these nests were from past 
breeding seasons although some appeared to have been recently used. 
 
A pair of Crimson Chat was observed for 55 minutes on October 10, 2015 provisioning two 4-5 
day-old nestlings in a cup-shaped nest constructed in a 0.5 m tall Mulla Mulla bush c. 20 cm 
above the ground near the western edge of Remnant 4B (Plates 49-50). The male gave “broken 
wing” decoy displays in attempts to distract A.H. from the nest site (see Record 203, Appendix 
1).  
 
Pairs of Weebill exhibited nesting behaviour in Revegetation 1 in spring (see Record 105, 
Appendix 1) and vigorously defended breeding territory in this site again in autumn, with 
plentiful supplies of lerps and other insects (Record 107, Appendix 1). Three other likely pairs of 
Weebill were also detected maintaining breeding territories spaced c. 100 m apart in 
Revegetation 2 in autumn (Record 109, Appendix 1). 
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Several members of the core woodland/shrubland group of birds were observed feeding 
recently fledged young in Remnants 2, 3, 4A and 4B. These were Chestnut-rumped Thornbill, 
Inland Thornbill, Yellow-rumped Thornbill, Red-capped Robin, Rufous Whistler and Southern 
Whiteface. Some species had already bred in late winter/early spring and were observed 
foraging as independent immature birds – Splendid Fairy-wren, Variegated Fairy-wren, 
Redthroat and White-browed Babbler. Early nesting of some of these species may have 
reflected the unseasonably dry winter/spring conditions. However, the spring survey still 
adequately sampled breeding bird populations in remnants and revegetation since most young 
produced earlier in spring were still at least semi-dependent on their parents and thus 
relatively easily detected. 
 
Plates 47-50 (left to right in each row): A Wedge-tailed Eagle nest in an old York Gum at the southern 
edge of Remnant 1; White-browed Babbler nest in a rock sheoak in a protected gully of Remnant 3; 
Crimson Chat nest site in Remnant 4B tall open shrubland (spring 2014); the same Crimson Chat nest 
with 2 young nestlings in Cotton Bush Ptilotus obovatus in Remnant 4B in spring. All photographs by 
InSight Ecology. 

 

 
4.1.5 Habitat condition 
 
The condition of bird habitat in remnants varied across the study area. The highest quality 
habitats for birds were in Remnants 4B, 4A, and 3 where slopes and ridges provided intact, 
continuous and complex cover for bird foraging, movement, refuge, roosting and nesting. The 
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western edge of Remnant 4B had an active rabbit warren and rabbit activity occurred along the 
eastern flanks of this main remnant as well. Some incursion by perennial ryegrass and other 
weeds was evident around each remnant. Habitat condition was patchy in Remnant 2 - higher 
quality habitat occurred on the southern and south-eastern slopes and lower quality habitat on 
south-western slopes and ridgeline which had been disturbed by mining exploration. Remnant 
1 and the northern section of Remnant 5 had been disturbed by past livestock grazing, current 
browsing by feral goats and past magnetite exploration. This had significantly reduced the 
amount of ground cover vegetation available for use by birds and other fauna and exposed 
some slopes to mild erosion. Past timber-getting has removed almost all Salmon Gum and 
many York Gum stands in the remnants. Section 4.3 describes variation in habitat condition at 
each of the flora sampling sites, most of which were also surveyed for birds. 
 
Some revegetation sites were impacted by slope erosion after the March 2015 rainfall event. 
Existing erosion channels in Revegetation 1 and 2 sites had been enhanced as slope runoff 
headed south and south-west to a local natural drainage system outside the property. The 
impact of this erosion on plantings and thus their avian habitat condition was minor, however, 
since rows were designed not to bisect erosion gullies. Increased erosion of a gully at the 
southern end of Remnant 3 was also detected in autumn. Increased weed growth occurred 
along interrows in Revegetation 1, 2, 5 and 6 sites in autumn, providing additional foraging 
substrate for Zebra Finch and Australasian Pipit and nest sites for White-fronted Chat.  
 
4.1.6 Bird species of conservation significance 
 
No bird species listed as endangered or vulnerable under the Environment Protection and 
Biodiversity Conservation (EPBC) Act 1999 were recorded during the study. Old Malleefowl 
Leipoa ocellata mounds were found in Remnant 2, 3 and 4B but this species seems likely to 
have been extirpated from “Hill View” at least 10-20 years ago. Carnaby’s Cockatoo 
Calyptorhynchus latirostris was not recorded in the study area which is near the north-eastern 
limit (Lake Moore) of its range.  
 
A total of 13 species of conservation significance was recorded in the study. One species listed 
under the WA Wildlife Conservation Act 1950 as Near-threatened (Priority 4) – Crested Bellbird 
Oreoica gutturalis – was recorded breeding with an estimated population size of 7 birds in 
Remnants 2, 3, 4A and 4B. White-browed Babbler, previously a Priority 4 species but recently 
de-listed (DPaW 2014b), was also recorded breeding in remnants with an estimated population 
size of 20 birds. A further 11 species of local conservation significance were recorded breeding 
in the study area (remnants) – Wedge-tailed Eagle, Mulga Parrot, Variegated Fairy-wren, 
Redthroat, Chestnut-rumped Thornbill, Inland Thornbill, Southern Whiteface, Crimson Chat, 
Grey Shrike-thrush, White-winged Triller and White-backed Swallow. 
 
Three other conservation-significant bird species could be expected to occasionally occur at 
“Hill View”. Two are listed as “other specially protected” fauna under WA Wildlife Conservation 
Act 1950 - Peregrine Falcon and Major Mitchell’s Cockatoo. Both of these species have been 
recorded on other properties in the northern agricultural zone (see InSight Ecology 2012, 2013). 
The third species – Australian Bustard – is classified as Priority Fauna (P4) under this legislation 
and has also been occasionally recorded elsewhere in the northern wheatbelt (InSight Ecology 
2009, 2013). 
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No bird species listed under migratory bird protection agreements between the governments 
of Australia, China, Japan or Republic of Korea were recorded during the study. These cover 
mostly intercontinental migratory waders and birds such as the White-bellied Sea-Eagle. 
 
4.2 Other fauna 
 
Several other species of fauna were detected opportunistically during the bird and/or flora 
surveying and by the remote sensor camera installed in Remnant 3 and Remnant 4A. Indirect 
evidence of the presence of these species was also obtained via scats, diggings, termite nest 
disturbance, tree trunk scratches and squats under tall shrubs and trees.  
 
Mammals detected were Western Red Kangaroo Macropus rufus (Plate 51), Euro or Common 
Wallaroo M. robustus ssp. erubescens (Plates 52 and 53), Short-beaked Echidna Tachyglossus 
aculeatus ssp. acanthion (Plates 54 and 55) and three introduced species – Fox Vulpes vulpes 
(Plate 56), Cat Felis catus (Plate 57) and Rabbit Oryctolagus cuniculus. A fourth introduced 
species - Goat Capra hircus – was detected indirectly through its browsing of shrubs in some 
remnants and scats. Each of these introduced species is listed as a key threatening process 
under the EPBC Act 1999 and has an accompanying threat abatement plan prepared for 
implementation nationally. These are available from http://www.environment.gov.au/cgi-
bin/sprat/public/publicgetkeythreats.pl. Wild dogs have been occasionally reported in the area, 
often herding feral goats in from the station country east of the study area (K. Broad pers. 
comm.). Targeted surveying is needed to determine the presence or absence of small mammals 
such as Fat-tailed Dunnart Sminthopsis crassicaudata in the study area. 
 
Reptiles detected included Perentie Varanus giganteus (Plates 58a, b) in Remnant 3 and several 
small unidentified skink species, observed in Remnant 2, 3, 4A and 4B. The Perentie is of 
conservation significance since it is at the south-western edge of its range in the study area. 
Indirect evidence of reptiles obtained included suspected sand dragon burrows (Plate 59) in 
revegetation sites and snake tracks in soil along the interrows, particularly at Revegetation 1, 2 
and 6. The remote sensor camera used is shown in Plate 60. The Yellow-spotted Monitor 
Varanus panoptes was not detected but could be expected to occur in the study area.  
 
Two listed threatened reptile species were not recorded in the study but could occur given the 
presence of suitable rocky habitat in the “Hill View” remnants. The Western Spiny-tailed Skink 
Egernia stokesii badia is listed as endangered globally and nationally and as vulnerable in WA 
(IUCN Red List 2015; Department of Parks and Wildlife 2014a). The Gilled Slender Blue-tongue 
Cyclodomorphus branchialis is listed as vulnerable in WA – its global conservation status has yet 
to be assessed by the International Union for Conservation of Nature (IUCN) (IUCN Red List 
2015). It has been recorded in 2008 at Mungada Ridge in the Koolanooka Hills system (EPA 
2009). Systematic surveying is needed to determine the presence or absence of these and other 
herpetofauna in the study area. 
  

http://www.environment.gov.au/cgi-bin/sprat/public/publicgetkeythreats.pl
http://www.environment.gov.au/cgi-bin/sprat/public/publicgetkeythreats.pl
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Plates 51-60 (left to right): Mammals that visited the monitored gnamma hole in Remnant 3, February-
April 2015 - an old female Western Red Kangaroo with pouched joey, a mother and joey Euro, male Euro 
(in Remnant 4B), Echidna (left) - diggings and scats (right), European red fox, cat and Perentie; likely 
sand dragon burrows in revegetation; the camera. Remote sensor camera photographs (dates and times 
are not accurate on Remnant 3 images) by Jennifer Borger, all other photographs by InSight Ecology. 
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4.3 Flora 
 
4.3.1 Species occurrence and diversity 
 
A total of 147 plant species was recorded from 38 families and 79 genera in the study area. 
These included 97 perennial and 50 annual species of which 18 were annual weed species. 
Most of these species were found in the remnants. Only 10 species occurred in the 
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revegetation sites – 9 Acacia species and 1 Eucalyptus species. Appendix 2 lists all plant species 
recorded during the study.  
 
An unseasonably dry winter and spring in 2014 produced poorer than average flowering 
especially in the remnants. This affected flora survey results obtained in remnants and 
revegetation alike. For instance, the diversity of annuals was lower than what has been 
recorded in wetter years, with a notable absence of orchids. The young age of planted sites was 
also a limitation to flowering results obtained. Conditions in autumn 2015 had improved mostly 
in response to above-average rainfall in March which also resulted in several species flowering 
out of season. 
 
Species present in the revegetated sites included those that had been planted as seedlings and 
those germinating from direct seeding. Some native species were present within the shrub 
stratum such as Cotton Bush or Silver Mulla Mulla Ptilotus obovatus and Bluebush Maireana 
brevifolia which could be described as coloniser species. Maireana tomentosa was also 
common in some of the cleared/revegetated sites. Weeds were more prevalent and diverse in 
the cleared and revegetated areas. Weed presence within the remnants was generally very 
sparse.  
 
A number of species were recorded in autumn 2015 which were not present, or were not 
observed, in spring 2014. These included Dysphania pumilio - a native herb which was recorded 
in wet areas following above average rainfall in March, Tragus australianus - an annual grass 
which often germinates after summer rainfall, Euphorbia drummondii and E. tannensis subsp. 
eremophila – also annuals, and Wurmbea densiflora - a cormous perennial herb that usually 
flowers from May to September. The fern Cheilanthes sieberi occurred more frequently in 
autumn than spring.  
 
4.3.2 Revegetation sites 
 
All revegetation monitoring sites except for ET5 were first planted in 2010. Revegetation sites 3, 
4 and 5 (REV 3, 4 and 5) and site ET4D were re-planted in 2014 due to low survival/germination 
rates in the 2010 program. Revegetation 1 and 2 (REV 1, 2) were planted in 2010 and showed 
good survival rates. Results are presented in Table 4 with comparisons of perennial stems/100 
m2.  
 
Table 4: Number of stems/100 m2 recorded in revegetation sites monitoried in the study area. 

 
No. stems & & 

condition 

REV1  

2010 

REV 2  

2010 

REV 3 

2010/14 

REV4 

2010/14 

REV5 

2010/14 

ET4D 

2010/14 

ET5 

2014  

No. stems / 

100 m2 

49.25 28.5 4.25 4.25 19.5 6 4 

Condition Degraded, to 

good 

Good Degraded Degraded Degraded Degraded Degraded 

 
REV 4 and ET4D occur in the same area (direct seeding site HV13), They achieved 4.25 and 4 
stems/100m2, respectively.  
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The condition of revegetation sites were mostly degraded, however sites REV1 and 2 have 
improved since 2010. Both REV 1 and REV 2 had some natural germination of shrubs and a 
significant number of Monachather paradoxus (native grass) tussocks present. These were the 
only cleared or revegetated sites to have this species present. It might be an indicator that 
conditions are improving. Trees and shrubs in REV 2 and REV 6 were generally taller with 
slightly higher foliage cover than REV 1.  
 
4.3.3 Flora of conservation significance 
 
Species recorded on “Hill View” or in the local district 
 
A total of 3 species listed as threatened (T) and/or declared rare and priority (P) flora under WA 
Wildlife Conservation Act 1950 (Rare Flora Notice) were recorded in the study area during the 
current flora surveys (Table 5). These were Eucalyptus synandra (T) which occurred on the 
northern and western boundaries but mostly in the road reserve or neighbouring property, 
Melaleuca barlowii (P3) – one population was detected in the eastern area, and Persoonia 
pentasticha (P3) which has been recorded at a number of sites within the remnants. A fourth 
priority taxon – Baeckea sp. Billeranga Hills (P1) was recorded in an earlier survey by J.B. on 
“Hill View”. These species are members of the Plant Assemblages of the Moonagin System – 
the only Threatened Ecological Community recorded on “Hill View”. They are described in more 
detail in “Species profiles” below. Appendix 3 describes the conservation codes used to classify 
flora of conservation significance in Western Australia. 
 
Within a radius of 20 km of the study area, a total of 21 threatened and/or priority plant 
species has been recorded (DPaW 2014c). When this radius is increased to 25 km from “Hill 
View”, this total reaches 50 species (DPaW 2014c). Table 5 lists conservation-significant taxa 
recorded on “Hill View” and several others recorded within 20 and 25 km of the property. 
 
Table 5: Conservation-significant flora recorded from the “Hill View” area and which occur on similar 
habitat. Scientific names shown in bold indicate that the species was recorded in the study area during 
the flora surveys. “X” indicates that the species has been recorded within 20 and 25 km of “Hill View”. 

 
Taxon Habitat 20km 25 km 

Threatened (T) 

Androcalva adenothalia Lateritic gravel on midslopes; currently extinct in  
the wild. Might respond to disturbance 

 X  

Eucalyptus synandra  Gravelly sandplain associated with granite; occurs 
on boundaries of “Hill View”  

X X 

Gyrostemon reticulatus  Sandplain/ gravelly sand; lower slopes; responds 
to disturbance – fire  
 
 

X  X  

Priority 1 (P1) 

Baeckea sp. Billeranga Hills  Sand/ clayey sand over granite; stony hills X  X  
 

Chamelaucium sp. Yalgoo Granite outcrops; red brown clay/ brown loam  
over decomposing granite  

X  X  

Enekbatus planifolius  Recorded near Gutha; might be expected to  
occur on lower slopes and plains –  

X  X  
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Taxon Habitat 20km 25 km 

western revegetation area 

Mirbelia sp. Ternata  Granitic sand (limited information)  X  X  

Ricinocarpos oliganthus  Tall shrubland of Eremophila clarkei,  
Melaleuca radula with granite  

 X  

Stylidium pendulum  Granite outcrop  X  X  

Priority 2 (P2) 

Cheyniana rhodella  Gravelly slopes  X  X  

Darwinia sp. Canna  Base of granite outcrop; may need wetter sites  
than available at “Hill View”  

 X  

Priority 3 (P3) 

Calytrix ecalycata subsp. 
ecalycata 

Range of habitats; rocky hillslopes/sand and  
gravel 

 X  

Cryptandra nola  Sandy soils over granite or laterite  X  X  

Cyanicula fragrans  Red loam; flat granite outcrops; upper slope 
 of rounded granite hills – red loam (Moonagin  
Hills – just south of the “Hill View” boundary) 

X  X  

Darwinia sp. Morawa  Clay over granite; gravel; Melaleuca  
(uncinata)1 shrubland; Eucalyptus  
loxophleba woodland  

X  X  

Hibbertia glomerosa var. 
bistrata  

Sand or sandy loam over granite  X  X  

Melaleuca barlowii  Laterite; ironstone gravel/sandy gravel over  
laterite; occurs on laterite ridge at “Hill View”  

X  X  

Persoonia pentasticha  Variety of habitats; occurs on hillslopes at “Hill  
View” 

X  X  

Priority 4 (P4) 

Verticordia penicillaris  Granite outcrops  X  

 
1. The Melaleuca uncinata complex originally included four taxa which have been revised – a total of 11 
taxa are now recognised. Melaleuca uncinata as listed above could refer to several of these taxa. 

 
Other conservation-significant plant species have been recorded in the local area in habitat that 
no longer occurs or has been substantially degraded on “Hill View”. This is most likely because 
of the impact of past grazing and mining activities on native vegetation communities. For 
instance, the samphire Tecticornia bulbosa (T) persists in the nearby saline drainage system and 
may have once occurred on “Hill View” prior to clearing and grazing. Some species that have 
been recorded on banded ironstone formation (BIF) country at Koolanooka Hills, about 25 km 
south-east, may have also occurred at “Hill View”. There are significant BIF outcrops in 
Remnant 2, as well as smaller areas in Remnants 1, 3 and 4 – past grazing and mining activities 
have impacted on the flora of these sites. However, reserves of T. bulbosa seed could persist at 
these sites if they occurred prior to these activities.  
 
Another conservation-significant species, the orchid Cyanicula fragrans, has been recorded 
near the main remnant on a neighbouring property. Orchids of the northern wheatbelt 
experienced harsh conditions in 2014. If growing conditions improve, C. fragrans may be 
detectable on “Hill View” during its main flowering period of August-September. Further 
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surveying would be needed during this period to confirm this species’ presence in the study 
area.  
 
Species profiles 
 
The exact locations of populations of conservation-significant plant species recorded in the 
study area are not provided. This is to help safeguard their survival in the wild. 
 
Persoonia pentasticha P. H. Weston (Family: Proteaceae); Conservation status: Priority 3 
 
History: First collected in 1962 on the road verge, 6 miles from Mullewa towards Pindar. The 
holotype was collected in 1963 from near the Great Northern Highway near Wubin. Described 
in Weston (1994). 
 
Description: Persoonia pentasticha is a shrub to 0.4–1.8 m high. The flowers are actinomorphic, 
tepals yellow, mostly subtended by scale leaves. Leaves are linear 3.5–12 cm long; more or less 
terete, alternate with 5 prominent veins. It has been recorded as flowering from August to 
November, producing fruit which is a drupe. It was recorded in bud and in flower in April 2015 
at “Hill View”, in response to well above average rainfall in March. P. pentasticha has been 
recorded over a broad range approximately 320 km x 120 km from the northern wheatbelt to 
the southern area of the Tallering Interim Biogeographic Regionalisation for Australia (IBRA) 
sub-region. Occurrences of this species in the wheatbelt tend to be isolated and it does not 
form a significant component of the understorey. A few populations in the less impacted 
eastern wheatbelt area, east of Perenjori and adjacent to the rangelands, have P. pentasticha 
as a more dominant part of the lower shrub layer (J. B. pers. obs. 2013). Persoonia pentasticha 
is endemic to Western Australia. 
 
 
 
Plates 61-62 (left to right): Persoonia pentasticha fruit (Jennifer Borger 2012); P. pentasticha buds, 
Remnant 2 “Hill View” (Jennifer Borger, April 2015). The distribution map is from Western Australian 
Herbarium (2015). 
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Eucalyptus synandra Crisp (Family: Myrtaceae); Conservation status: Threatened (T) – declared 
rare flora; Common Name: Jingymia Mallee.  
 
History: First collected by Charles Gardner in 1952 (FloraBase records) from the Mount Gibson 
area. The holotype and isotype were collected from south of Jingymia by A. S. George in 1981. 
Described in Crisp (1982).  
 
Description: E. synandra is a mallee growing 3.5 to 10 metres high with smooth bark 
throughout, grey or red over powdery white. It is distinguished in having the staminal filaments 
united in the lower half. Flowers are cream and pink. The buds are pedicellate, yellow or red, 
with the operculum conical to beaked. The fruit are distinctive, being hemispherical with a very 
broad disc which is steeply ascending. The species has been recorded over an area 400km long 
(N – S) and approximately 50 – 150km wide (E – W) through the Eremaean and South West 
Provinces of Western Australia, with a few populations closer to Geraldton. Most of the 
occurrences are within the transitional zone between the two areas. Eucalyptus synandra is 
endemic to Western Australia. 
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Plates 62-64 (left to right): Eucalyptus synandra mallee growth habit, “Hill View”; E. synandra fruit, “Hill 
View”; distribution map (Western Australian Herbarium 2015); in flower. Photographs by Jennifer 
Borger, 2011 and 2014. 
 

  
 

 
 

 
Melaleuca barlowii Craven (Family: Myrtaceae); Conservation status: Priority 3 (Poorly known 
taxa) 
 
History: Melaleuca barlowii was first collected in 1961. The isotype was collected from near 
Tardun, south of Mullewa, in 1994. Described in Craven and Lepschi (1999). 
 
Description: Melaleuca barlowii is a shrub described in FloraBase as growing to 1.8 m high and 
flowers in April. Plants to 3 m tall have been recorded in recent years, with flowering recorded 
in late spring and early summer. It is similar to Melaleuca conothamnoides but the leaf venation 
is different (single mid vein) and the leaves are generally narrower. The species appears to have 
been poorly collected in the past although it is widespread. Most collections prior to 2008 have 
been taken from road verges in the northern wheatbelt, often adjacent to townsite reserves or 
unallocated crown land. The species has been recorded over an area 350 km long (N–S) and 
approximately 50–100km wide (E–W), mostly within South West Province of Western Australia, 
with a few populations in the Eremaean Province. Melaleuca barlowii is endemic to Western 
Australia. 
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Plates 65-66: Melaleuca barlowii inflorescence (left) and growth habit as a tall shrub on “Hill View” 
(right). Photographs: Jennifer Borger 2011 and 2014. Distribution map from Western Australian 
Herbarium (2015). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Baeckea sp. Billeranga Hills M. E. Trudgen (Family: Myrtaceae); Conservation status: Priority 1 
(poorly known taxa). 
 
History: Baeckea sp. Billeranga Hills has only been collected from the Billeranga Hills and the 
Moonagin Range, and as yet, has not been formally described. None of the collections have 
been from public lands managed for conservation (e.g. national parks or nature reserves) 
although most of the populations on private land are protected under the conservation 
covenant system. It was first collected in 1978 by M. E. Trudgen. 
 
Description: Baeckea sp. Billeranga Hills is an erect, open shrub to 3 m high, growing on stony 
hills. It has been recorded flowering in September with small white flowers. This species has 
been recorded from one location at “Hill View”. It has a very restricted range of less than 50 
km, based on current collections, and is endemic to the WA northern wheatbelt.  
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Plate 67: Leaves and flowers of Baeckia sp. Billeranga Hills (Jennifer Borger). Distribution map from 
Western Australian Herbarium (2015). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.3.4 Vegetation communities 
 
The results of vegetation community surveys conducted at each site in remnants, revegetation 
and cleared areas on “Hill View” are summarised in Table 6. These are followed by a set of 
vegetation community profiles for each site surveyed in the study area. Both sets of data 
include information on the key biophysical characteristics of each site. Trees less than 2 metres 
in height are described as shrubs in the context of vegetation community structure. This 
delineation applied to most of the revegetation sites given their young age. Stem counts are 
included for both survey periods; however, species data are based on the results of the 2014 
survey only. Detailed plant species lists for each surveyed site, together with vegetation 
community maps, will be provided in a supporting document to this report. 
  



Final Report: Systematic Biodiversity Monitoring of “Hill View”, Morawa, WA – Avifauna and Flora  
InSight Ecology, Jennifer Borger and Tanith McCaw – July 2015 

61 

 

Table 6: Summary of the characteristics of vegetation communities surveyed in remnants, revegetation 
and cleared areas on “Hill View”, 2014 and 2015. 

 
Site  
No. 

Landform Elevation 
m (a.s.l.) 

Condition Community 
type 

No. of  
taxa

1
 

Perennial
1
 Annual

1
 Weed 

EC4A Midslope 337 Degraded Low sparse 
shrubland 

14 5 9 4 

EV4A Midslope 339 Good to very 
good 

Low open  
woodland  

29 20 9 4 

EC4B Lower slope 333 Degraded Low sparse 
shrubland 

17 7 10 5 

EV4B Lower slope 344 Good to very 
good  

Low open  
woodland  

24 17 7 0 

EC4C Lower slope 337 Degraded Low isolated  
shrubs  

15 6 9 4 

EV4C Lower slope 341 Very good to 
excellent  
 

Low woodland  23 12 11 3 

EC4D Lower slope 313 Degraded to 
good  

Low sparse 
shrubland  

19 11 8 2 

EV4D Lower slope 315 Very good to 
excellent 

Low open  
woodland  

24 17 7 2 

ET4D Lower slope 310 Degraded Low isolated  
shrubs  

17 5 12 7 

EC5 Lower slope 325 Degraded Low isolated  
shrubs  

12 4 8 6 

ET5 Lower slope 327 Degraded Low isolated  
shrubs  

21 10 11 6 

REM1 Ridge 323 Very good to 
excellent 

Mallee woodland 
21 19 2 0 

REM2 Upper slope 335 Very good to 
excellent 

Low open  
woodland 

23 16 7 2 

REM3 Upper slope 343 Very good to 
excellent 

Tall sparse 
shrubland  

29 16 13 2 

REM4A Upper slope 338 Excellent  Low woodland  25 16 9 2 

REM4B Upper slope 340 Excellent  Low open forest 21 12 9 1 

REM5 Mid slope 337 Excellent Low open  
woodland  

25 16 9 3 

REV1 Lower slope 291 Degraded to 
good  

Sparse shrubland  
23 15 8 3 

REV2 Lower slope 300 ~Good Sparse to open 
shrubland  

19 13 6 2 

REV3 Lower slope 309 Degraded Low isolated  
shrubs 

15 7 8 5 

REV4 Lower slope 301 Degraded Low isolated  
shrubs 

24 8 16 10 

REV5 Lower slope 314 Degraded Low isolated  
shrubs  

21 12 9 5 

REV6
2 

Lower slope 316 Degraded to 
good  

Low open  
woodland  

11 9 2 0 

1
 The total may include some taxa which have not been identified due to maturity or stage of growth. These may 

already be included in the count, particularly in the revegetated areas - for example, Acacia seedlings. 
2
 REV 6 was first surveyed for flora in April 2015 – low numbers of annual species were recorded. 

Key to site number abbreviations: EC edge cleared ET edge (tree planting) EV edge vegetated; REM remnant; REV 
revegetation. Key to treatment types:  

 Cleared Revegetated 
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Remnant vegetation community site profiles 
Note: * = introduced species 

 
Remnant 1 
 

Figure 68: Quadrat in Remnant 1 mallee woodland. Photograph: Jennifer Borger 

 

 
 
Vegetation description:  Eucalyptus kochii subsp. borealis mallee woodland over Acacia 
ramulosa var. ramulosa tall sparse shrubland over Scaevola spinescens, Acacia tetragonophylla, 
A. ramulosa var. ramulosa, Acacia andrewsii, Eremophila clarkei and Senna artemisioides subsp. 
filifolia sparse shrubland  
 
GPS Quadrat: 0403081 E, 6790608 N  Elevation: 323 m a.s.l. 
 
Landform: low hill; broad ridge; aspect north/ south 

Land surface: Yellowish red (5YR 5/8) fine sandy clay loam to clay loam; pH 5; surface rock 
(sheet laterite/ lateritic gravel) 60–70% ^ 1 m; bare ground 5–10%; litter 8–10% ^ 1cm; fallen 
timber 4–6%; cryptogams (lichens) 20–30% 

Condition: Very good to excellent; dry  

Disturbance: Some deaths of larger shrubs, trees; some historic grazing impact likely 

Other species outside quadrat: Acacia anthochaera, A. colletioides, Santalum acuminatum, 
Senna glutinosa subsp. chatelainiana, Acacia tetragonophylla, Melaleuca eleuterostachya, 
Microcorys sp. Mt. Gibson.  
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Table 7: Quadrat data for Remnant 1 (obtained in 2014) 

 
Stratum  
& height 
(m)  

Crown 
cover  
(%) 

Habit Dominant species & no. individuals (trees & shrubs) No. 
stems 
2014 

No.  
stems 
2015 

< 8  25–30  Mallee Eucalyptus kochii subsp. borealis  (4 + 2 part crown) 4 4 

>2 5–6  Shrub Acacia ramulosa var. ramulosa (6), Eremophila  
oldfieldii subsp. oldfieldii (2) 

8 8 

1.5 –2  2–3  Shrub Scaevola spinescens (3), Acacia tetragonophylla (1),  
A. ramulosa var. ramulosa (1)  

5 3 

1–1.5  < 2 Shrub Acacia andrewsii (2), Scaevola spinescens (3),  
Eremophila clarkei (4), Senna artemisioides subsp.  
filifolia (1) 

10 7 

0.5–1.0 <2 Shrub Acacia erinacea (3), Eremophila oldfieldii subsp.  
oldfieldii (1), Acacia andrewsii (1), Eremophila clarkei  
(1), Scaevola spinescens (1), Rhagodia drummondii (1) 

8 27 

<0.5  <1 Shrub Scaevola spinescens (3), Maireana ?georgei (10), 
Rhagodia drummondii (6), Acacia erinacea (4), 
Eremophila oldfieldii subsp. oldfieldii (1), Ptilotus 
obovatus (2) 

26 62 

 <.01 Grass Grass sp.    

 <1 Forb Sclerolaena fusiformis, Waitzia acuminata var. 
acuminata 

  

 
No. of stems 2014:  61/400 m2 

No. of stems 2015:  111/400 m2 

Between spring 2014 and autumn 2015, there has been a significant increase in numbers of 
stems in the lower strata, with germination of several Maireana/Enchylaena chenopod sub-
shrubs. Another species was also observed in 2015 tentatively termed ?Olearia of which there 
were 10 in the <0.5 m height stratum.  
 
Remnant 2 
 

Plate 69: Quadrat in low open woodland over sparse shrubland in Remnant 2. Photograph: Jennifer 
Borger. 
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Vegetation community: Allocasuarina acutivalvis subsp. acutivalvis, Melaleuca hamata, Acacia 
acuminata low open woodland over Melaleuca radula, Melaleuca hamata, Acacia 
tetragonophylla, A. acuminata, Mirbelia trichocalyx sparse shrubland over Mirbelia trichocalyx, 
Melaleuca hamata, Astroloma serratifolium low sparse shrubland over Waitzia acuminata var. 
acuminata, Cephalipterum drummondii, Cheilanthes sieberi subsp. sieberi, Podolepis lessonii, 
Haloragis odontocarpa low sparse forbland. 
 
GPS Quadrat: 0404844 E, 6789783 N  Elevation: 335 m asl 
 
Landform: Low hill; upper slope; aspect north to north east; banded ironstone formation; 
haematite 
Land surface: 5YR 4/4 reddish brown sandy clay loam; pH 6; surface rock 10–20% ^ 20cm with 
some larger boulders/ outcropping rock to >60 cm; litter <10% ^ 1cm deep; fallen timber 8–
10%; cryptogams (lichens ~ 4 types); 15–20%; bare ground.  
Condition: Very good to excellent 
Disturbance: The hill has been subject to past mineral exploration with a number of access 
tracks and drill sites present within the remnant. There is abundant fallen timber in the area – 
the site is near the top of the ridge and exposed; deaths of mainly mid strata tall shrubs. 
 
Table 8: Quadrat data for Remnant 2 (obtained in 2014) 

 
Stratum  
& height 
(m)  

Crown 
cover % 

Habit Dominant species & no. individuals (trees & shrubs) No. 
stems 
2014 

No.  
stems 
2015 

< 8 (4–6) 9–10  Tree Allocasuarina acutivalvis subsp. acutivalvis (2),  
Melaleuca hamata (5), Acacia acuminata (4) 

11 9 

>2 4–5  Shrub Melaleuca hamata (9), Acacia acuminata (1) 10 3 

1.5–2  3–5  Shrub Melaleuca radula (3), Melaleuca hamata (2), Acacia 
tetragonophylla (1), A. acuminata (1) 

7 6 

1–1.5  1–2  Shrub Melaleuca radula (1), Melaleuca hamata (1), Mirbelia 
trichocalyx (2) 

4 4 

0.5–1.0 3–5  Shrub Mirbelia trichocalyx (16), Melaleuca hamata (1), Acacia 
tetragonophylla (1), Melaleuca radula (1), Acacia 
exocarpoides (1), ?Olearia (1) 

21 49 

<0.5  2–3  Shrub Mirbelia trichocalyx (23), Astroloma serratifolium (8), 
?Olearia (1), Ptilotus obovatus (1), Melaleuca radula (1), 
Enchylaena lanata (1), Atriplex ?bunburyana (1), Acacia 
acuminata (1), A. tetragonophylla (1) 

38 28 

 <1 Grass Austrostipa elegantissima    

Dried off <10 Forb Waitzia acuminata var. acuminata, Cephalipterum 
drummondii, Cheilanthes sieberi subsp. sieberi,  
Podolepis lessonii, Haloragis odontocarpa 

  

 
No. of stems 2014:  91/400 m2 

No. of stems 2015:  99/400 m2 

 
Between seasons there was a notable decrease in trees/tall shrubs with the deaths of some of 
Melaleuca hamata. An increase in the number of stems in the 0.5–1 m height category was 
noted, with a significant number of Mirbelia trichocalyx increasing in height from the <0.5 m 
height category. Overall there was an increase of 8 stems/400 m2. 
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Remnant 3 
 
Plate 70: Quadrat in tall sparse shrubland on a dry upper slope in Remnant 3. Photograph: Jennifer 
Borger 

 

 
 
Vegetation community: Acacia ramulosa var. ramulosa, Acacia acuminata, A. tetragonophylla 
tall sparse shrubland over A. tetragonophylla, A. kochii, Dodonaea inaequifolia, Mirbelia 
trichocalyx, Acacia ramulosa var. ramulosa sparse shrubland over Mirbelia trichocalyx, Ptilotus 
obovatus, A. kochii, A. tetragonophylla, Eremophila clarkei low sparse shrubland over Waitzia 
acuminata var. acuminata, Podolepis lessonii, Cephalipterum drummondii, Ptilotus 
gaudichaudii, Sclerolaena eurotioides, Cheilanthes sieberi subsp. sieberi low sparse forbland  
 
GPS Quadrat: NW cnr: 0406293 E, 6789580 N  Elevation: 343 m asl  

Landform: Low hill; upper slope; south east aspect 

Land surface: Red (2.5YR 4/6) silty clay loam; pH 7; surface rock 40–50%; bedrock/ outcropping 
as well as loose rock (metamorphosed gneiss, shale/schist; banded quartz layers; chert); litter 
10–20% ^ 2cm; fallen timber 10–15%; cryptogams 30–40% (lichens 4+) on ground; up to 70% 
including rocks; bare ground 10–20% 

Condition: Very good to excellent; few deaths; some animal tracks; very few weeds 

Disturbance: some crown death; 90% crown death of Acacia tetragonophylla tall shrub 

Table 9: Quadrat data for Remnant 3 (obtained in 2014) 

 
Stratum & 
Height  

Crown 
cover % 

Habit Dominant species & no. individuals (trees & shrubs)  No. 
stems 
2014 

No.  
stems 
2015 

<8 (2.8–5) 1–2  Shrub Acacia ramulosa var. ramulosa 1 1 

>2 3–4  Shrub Acacia acuminata (3); A. tetragonophylla (1) 4 4 
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1.5–2  3–4  Shrub Acacia tetragonophylla (2), A. kochii (2), Dodonaea 
inaequifolia (4), Mirbelia trichocalyx (1), Acacia  
ramulosa var. ramulosa (1) 

10 6 

1–1.5  2–3  Shrub Mirbelia trichocalyx (11), Acacia kochii (3), Eremophila 
clarkei (1), Acacia ramulosa var. ramulosa (1) 

16 16 

0.5–1.0 1–2  Shrub Mirbelia trichocalyx (13), Ptilotus obovatus (4), Acacia 
kochii (2), A. ramulosa var. ramulosa (1) 

20 17 

<0.5  1–2  Shrub Ptilotus obovatus (14), Mirbelia trichocalyx (3), Acacia 
tetragonophylla (1), A. kochii (1), ?Hemigenia sp. Yuna 
(1), Eremophila clarkei (1) 

21 15 

 <1  Grass Austrostipa elegantissima (3), Pentameris airoides*, 
Austrostipa tenuifolia  

  

Dried off <10 Forb Waitzia acuminata var. acuminata, Podolepis lessonii, 
Cephalipterum drummondii, Ptilotus gaudichaudii, 
Sclerolaena eurotioides, Cheilanthes sieberi subsp. 
sieberi 

  

 
No. of stems 2014:  72/400 m2 

No. of stems 2015:  59/400 m2 

 
The vegetation in Remnant 3 quadrat recorded a decrease in the number of stems, down 
thirteen from 72 to 59 between spring 2014 and autumn 2015. These were recorded within the 
lower shrub strata (up to 1 m high). Remnant 3 is located on an upper slope and is somewhat 
exposed and rocky. Deaths were recorded mostly of Mirbelia trichocalyx and Ptilotus obovatus. 
There was some crown improvement in taller shrubs.   
 
Remnant 4A 
 
Plate 71: Quadrat in low woodland over tall open shrubland in a dry upper slope valley in Remnant 4A. 
Photograph: Jennifer Borger. 
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Vegetation community:  Allocasuarina huegeliana, Acacia umbraculiformis and Acacia ramulosa 
var. ramulosa low woodland over Acacia ramulosa var. ramulosa, Dodonaea inaequifolia, 
Acacia tetragonophylla, A. exocarpoides and Eremophila clarkei tall open shrubland over 
Dodonaea inaequifolia, Acacia ramulosa var. ramulosa, Calycopeplus paucifolius, Acacia 
umbraculiformis, Mirbelia trichocalyx, Hemigenia sp. Yuna, Ptilotus obovatus sparse shrubland 
over Cheilanthes sieberi subsp. sieberi, Sida calyxhymenia, Rhodanthe sp., Podolepis canescens, 
Cephalipterum drummondii, Lawrencella rosea, Sida ?sp. Pindar, Medicago polymorpha* 
forbland. 

GPS Quadrat:  0406919 E, 6788854 N Elevation: 336–339 m asl 
Landform: Hillside; north aspect; valley, upper slope 

Land surface: Red (2.5 YR 4/6) clay loam to silty clay loam; rocky; surface rock >70%; litter 50–
60% ^ 5cm deep; fallen timber 10–15%; bare ground 5–10% 

Condition: Excellent; dry north-east facing slope – Acacia umbraculiformis low open woodland 
with sparse ground cover; south-west facing slope moister; Acacia umbraculiformis, A. 
acuminata low woodland with denser understorey and more litter 

 
Disturbance: Goat damage to shrubs obvious; few weeds; animal tracks. High quality habitat. 
Table 10: Quadrat data for Remnant 4A (obtained in 2014) 

 
Stratum  
& Height 
(m)  

Crown  
cover % 

Habit Dominant species & no. individuals (trees & shrubs) No. 
stems 
2014 

No. 
stems 
2015 

8–8.5  2–3    Tree Allocasuarina huegeliana  1 1 

<8 (4–8)  20–25  Tree, 
Shrub  

Acacia umbraculiformis (3), A. ramulosa var.  
ramulosa (4) 

6 7 

>2  
(2.1–5) 

25–30  Shrub Acacia ramulosa var. ramulosa (16), Dodonaea 
inaequifolia (6), Acacia tetragonophylla (2), A. 
exocarpoides (1), Eremophila clarkei (2) 

27 29 

1.5–2  4–5  Shrub Dodonaea inaequifolia (6), Acacia ramulosa var. 
ramulosa (2), Calycopeplus paucifolius (1), Acacia 
tetragonophylla (1) 

10 8 

1–1.5  2–3  Shrub Dodonaea inaequifolia (4), Acacia umbraculiformis (1), 
Mirbelia trichocalyx (2), Acacia ramulosa var. ramulosa 
(2), Hemigenia sp. Yuna (1) 

10 2 

0.5–1.0 4–5  Shrub Acacia acuminata (4), Hemigenia sp. Yuna (7), Ptilotus 
obovatus (6), Acacia ramulosa var. ramulosa (3), 
Dodonaea inaequifolia (3), Mirbelia trichocalyx (1) 

24 22 

<0.5  3–5  Shrub Ptilotus obovatus (10), Enchylaena sp. (2) 12 30 

  Grass    

 <2 (40– 
50% when 
alive) 

Forb Cheilanthes sieberi subsp. sieberi, Sida calyxhymenia, 
Rhodanthe sp, Podolepis canescens, Cephalipterum 
drummondii, Lawrencella rosea, Sida broad leaf, 
Medicago polymorpha*  

  

 
No. of stems 2014:  90/400 m2 

No. of stems 2015:  99/400 m2 

 



Final Report: Systematic Biodiversity Monitoring of “Hill View”, Morawa, WA – Avifauna and Flora  
InSight Ecology, Jennifer Borger and Tanith McCaw – July 2015 

68 

 

Remnant 4A is located in a valley on the upper slope and is partially protected. Between spring 
2014 and autumn 2015 stem counts remained much the same for the taller strata, however, 
there were substantial changes recorded in the lower strata. These featured a reduction in 1–
1.5 m shrubs (some deaths), and an increase in shrubs less than 0.5 m showing significant 
numbers of Ptilotus obovatus germinating (23 recorded) following above average summer 
rainfall. There were also several vines present including Dioscorea hastifolia which were coming 
into flower.   
 
Remnant 4B 
 
Plate 72: Quadrat on a rocky upper slope of low open forest over sparse shrubland in Remnant 4B. 
Photograph: Jennifer Borger. 

 
 

 
 
Vegetation community: Acacia umbraculiformis, Acacia ramulosa var. ramulosa, Dodonaea 
inaequifolia low open forest over Dodonaea inaequifolia, Senna glutinosa subsp. chatelainiana 
sparse shrubland over Ptilotus obovatus, A. kochii, Dodonaea inaequifolia, Senna glutinosa 
subsp. chatelainiana low sparse shrubland over Rhodanthe sp., Podolepis lessonii, Ptilotus 
gaudichaudii, Stenopetalum sp., Cheilanthes sieberi subsp. sieberi, Sida calyxhymenia, 
Enchylaena lanata mixed low forbland.  
 
GPS:  0406632 E, 6788454 N  Elevation: 340 m asl  
 
Landform: Hillside; upper slope; north to NW aspect; moderate slope; upper catchment 
Land surface: Red (2.5 YR4/6); surface rock (gneiss, dolerite) 35–50% ^ 60–70 cm with some 
outcrop; litter 30–40%; fallen timber 10–15%; cryptogams (lichen) 20–30%; dry  
Condition: Excellent  
Disturbance: few deaths particularly of larger shrubs & small trees; few weeds (minor); some 
animal tracks and echidna diggings; minor signs of goat damage to vegetation. 
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Table 11: Quadrat data for Remnant 4B (obtained in 2014) 

 
Stratum  
& Height 
(m)  

Crown 
cover % 

Habit Dominant species & no. individuals (trees & shrubs) No. 
stems 
2014 

No.  
stems 
2015 

<8 (3–6) 40–50  Tree/ 
shrub 

Acacia umbraculiformis (9 + 2 part crowns); Acacia 
ramulosa var. ramulosa (4) 

13 12 

>2 1–2  Shrub Dodonaea inaequifolia (2) 2 2 

1.5–2  1–2  Shrub Dodonaea inaequifolia (4) 4 5 

1–1.5  1–2  Shrub Dodonaea inaequifolia (3), Senna glutinosa subsp. 
chatelainiana (3) 

6 0 

0.5–1.0 1–2  Shrub Acacia kochii (1), Dodonaea inaequifolia (3), Senna 
glutinosa subsp. chatelainiana (1), Acacia  
tetragonophylla (1 part crown), Ptilotus obovatus (1) 

6 7 

<0.5  3–5  Shrub Ptilotus obovatus (66), Acacia umbraculiformis (6 –  
mostly seedlings), Dodonaea inaequifolia (1), Acacia 
ramulosa var. ramulosa (2), Senna seedling (1),  
Solanum lasiophyllum (1)  

77 149 

 2–5  Grass Pentameris airoides*, Austrostipa sp.   

 10–15  Forb (mostly dried off) mixed; Rhodanthe sp., Podolepis 
lessonii, Ptilotus gaudichaudii, Stenopetalum sp., 
Cheilanthes sieberi subsp. sieberi, Sida calyxhymenia, 
Enchylaena lanata, Maireana carnosa, Sclerolaena 
seedlings, Podolepis canescens, ?Lepidium oxytrichum, 
Haloragis trigonocarpa, Brassica tournefortii*  

  

 
No. of stems 2014:  108/400 m2 

No. of stems 2015:  175/400 m2 

 
Remnant 4B recorded a large increase in the number of stems between spring 2014 and 
autumn 2015. This was mainly due to an increase in shrubs less than 0.5 m high. The two main 
species with large increases were Ptilotus obovatus (increased from 66 to 84), Monotaxis 
bracteata (24 present in 2015) and a Maireana sp. (20 germinated in 2015). There were no 
shrubs recorded in the 1–1.5 m height category, with some increasing in height to the next 
category, some deaths, and some with a loss of crown, reducing the height to the lower 
category. Vines were also present in this quadrat in 2015. Five Acacia umbraculiformis seedlings 
were still present in 2015, with one death likely of the six recorded in 2014.  
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Remnant 5 
 
Plate 73: Quadrat in low open melaleuca woodland over tall open shrubland on a low hill in Remnant 5. 
Photograph: Jennifer Borger 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Vegetation community: Melaleuca hamata low open woodland over Melaleuca nematophylla, 
Eremophila clarkei, Mirbelia longifolia, Allocasuarina acutivalvis, Dodonaea inaequifolia and 
Acacia acuminata tall open shrubland over Mirbelia longifolia, Eremophila clarkei, Dodonaea 
inaequifolia open shrubland over Eremophila clarkei, Mirbelia longifolia, Philotheca brucei 
subsp. brucei low sparse shrubland over isolated forbs and grasses.  

 
GPS Quadrat: 0407971 E, 6788600 N  Elevation: 337 m asl 
 
Landform: Low hill; granite outcrop with some laterite breakaway 

Land surface:  Light brown (7.5 YR 6/3) sandy loam; Surface rock (outcrop and loose rock) 30 – 
40 %; litter 5 – 10 %; fallen timber 8 – 10 %; cryptogam (mostly on rock) 40 – 50 %; bare ground 
10 – 15 % 

Condition: Excellent  

Disturbance: Few weeds – weedy grasses on rock depression; weeds < 1 %; kangaroo resting 
area (squats). 

Other: gnamma hole located approximately 10 m east of NE peg; crown spider structure 
(outside); birds nest in Mirbelia longifolia  
 
Table 12: Quadrat data for Remnant 5 (obtained in 2014) 

 
Stratum  
& Height 
(m)  

Crown  
cover % 

Habit Dominant species & no. individuals (trees & shrubs) No. 
stems 
2014 

No.  
stems 
2015 

<8  5–10  Tree Melaleuca hamata (2.3 – 6m) (6) Acacia acuminata (2) 8 7 

>2 
>4 
2–4 

15–20   
8–10  
10–15  

Shrub Melaleuca nematophylla (12), Eremophila clarkei (4), 
Mirbelia longifolia (4), Allocasuarina acutivalvis (4), 
Dodonaea inaequifolia (2) 

26 47 

1.5–2  20–25  Shrub Mirbelia longifolia (8), Eremophila clarkei (11), 26 32 
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Dodonaea inaequifolia (4), Acacia andrewsii (2), 
Melaleuca nematophylla (1) 

1–1.5  8–10  Shrub Mirbelia longifolia (7), Eremophila clarkei (3), Acacia 
andrewsii (2), Rhagodia sp. Watheroo (1) 

13 12 

0.5–1.0 3–5  Shrub Eremophila clarkei (28), Mirbelia longifolia (4), 
Philotheca brucei subsp. brucei (2), Maireana georgei 
(1), Dodonaea inaequifolia (1), Rhagodia drummondii 
(1) 

37 37 

<0.5  3–5  Shrub Eremophila clarkei (13), Maireana georgei (3), 
Enchylaena tomentosa (2), Acacia andrewsii (1),  
Ptilotus obovatus (1) 

20 93 

 <2  Grass Avena barbata*, Austrostipa elegantissima,  
Austrostipa sp., ?Amphipogon caricinus  

  

 <1 Forb Cephalipterum drummondii, Lawrencella rosea, 
Cheilanthes sp., Mesembryanthemum crystallinum*, 
Ursinia anthemoides* 

  

 
No. of stems 2014:  130/400 m2 

No. of stems 2015:  228/400 m2 

Stem counts showed a significant increase in 2015 which was attributed mostly to Maireana 
georgei, Maireana sp. (germinated) and Mirbelia longifolia. Crown cover was slightly improved 
in the upper strata with an improvement in crown health as well as the growth in some shrubs 
moving into the higher height categories. No vines were recorded within the quadrat in 2015, 
although these were quite common at other sites.  
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Revegetation community site profiles 
Note: * = introduced species 

Revegetation 1 (planted 2010) 
 
Plate 74: Quadrat in Revegetation 1 community of York Gum and acacia shrubland. Photograph: Jennifer 
Borger, 2014. 

 

 
 
Vegetation community: Eucalyptus loxophleba subsp. supralaevis, Acacia acuminata, A. 
assimilis, A. microbotrya sparse shrubland over Acacia acuminata, A. sibina, A. ramulosa, 
Ptilotus obovatus low sparse shrubland over Ptilotus polystachyus, Ptilotus sp., P. gaudichaudii, 
Mesembryanthemum nodiflorum*, Arctotheca calendula *, Waitzia acuminata var. acuminata, 
Podolepis lessonii low open forbland. 
 
GPS Quadrat: 0402977 E, 6789525 N  Elevation: 291 m asl 
 
Location: West side of property; east of Muthingootha Road  

Landform: Lower slope of low hill; west aspect  

Land surface: Yellowish red ; litter <5%; fallen timber 0%; bare ground 40– 50%; surface rock 
(gravel <0.5cm) 35–40%; few larger rocks 2–3 cm - <2% 

Condition: Degraded to good 

Disturbance: Historic clearing, grazing and cropping; revegetated 2010.  Weeds present – low to 
moderate (most forbs dried off at time of survey). Identification of species was tentative due to 
lack of reproductive structures; case moths on Acacia acuminata and A. ?coolgardiensis, 
?Hakea scoparia.   
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Table 13: Quadrat data for Revegetation 1 (obtained in 2014) 
 

Stratum  
& Height 
(m)  

Crown  
cover % 

Habit Dominant species & no. individuals  
(trees & shrubs) 

No. 
stems 
2014 

No.  
stems 
2015 

>      4 

<2  3–4  Trees Eucalyptus loxophleba subsp. supralaevis (14; + 2 
dead) 

14 9 

1–1.5  1 Shrub Acacia acuminata, A. assimilis, A. microbotrya? 3 11 

0.5–1.0 3–4  Shrub Acacia acuminata (40), Acacia sibina (1), Acacia 
neurophylla subsp. erugata (1), A. ramulosa var. 
ramulosa (6), A. microbotrya (1), ?Acacia soft terete 
(1) 

50 112 

<0.5  2–3  Shrub Acacia acuminata (93), Acacia blue green broad flat 
phyllode (12), A. ramulosa (3), Ptilotus obovatus (10), 
Hakea scoparia (1), Acacia andrewsii (5), A. 
colletioides (4), A. stereophylla (2) 

130 149 

 1–2  Grass Monachather paradoxus, ?Amphipogon caricinus, 
Pentameris airoides*  

  

 20–25  Forb (mostly dried off) Ptilotus polystachyus, Ptilotus sp., P. 
gaudichaudii, Mesembryanthemum nodiflorum*, 
Arctotheca calendula *, Waitzia acuminata var. 
acuminata, Podolepis lessonii 

  

 
2014 No. of stems/400 m2 = 197 
2015 No. of stems/400 m2 = 285 
 
The stem count in the quadrat showed an increase of 88 stems/ 400 m2 from 2014 to 2015 
which was largely due to the increase of Ptilotus obovatus. Eucalyptus loxophleba recorded 
growth pushing this species into the next category (>2m). Crown health appeared slightly 
improved with the wetter conditions in early 2015. The increase in the number of stems in the 
0.5–1.0 height category was due to good growth of shrubs in the <0.5 m category in 2014, 
particularly Acacia acuminata. 
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Revegetation 2 (planted 2010) 
 
Plate 75: Quadrat in York Gum and Acacia microbotrya low open woodland over low open acacia 
shrubland in Revegetation 2. Photograph: Jennifer Borger. 

 

 
 
Vegetation community: Eucalyptus loxophleba subsp. supralaevis, Acacia microbotrya low open 
woodland over Acacia acuminata, A. microbotrya, A. ligustrina, A. microbotrya, A. andrewsii low 
open shrubland over Ptilotus polystachyus, Cephalipterum drummondii, Waitzia acuminata, 
Sclerolaena fusiformis low open forbland  
 
GPS Quadrat: 0404312 E, 6788582 N  Elevation: 300 m asl 
 
Location: Central area of western part of property; north of tank; south of Remnant 2  

Landform: Lower to midslope of low hill; upslope from regional drainage line; aspect south west  

Land surface: Red sandy loam; litter <5%; fallen timber 0% (few large sticks around); 
cryptogams 0%; surface rock (ironstone gravel) <10%; bare ground 45–60%  

Condition: Good, although some rill erosion from runoff.  

Disturbance: Historic clearing, grazing and cropping; revegetated 4.4 years ago; weeds; 
identification of Acacia species tentative. 
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Table 14: Quadrat data for Revegetation 2 (obtained in 2014) 

 
Stratum  
& Height 
(m)  

Crown 
cover % 

Habit Dominant species & no. individuals (trees & shrubs) No. 
stems 
2014 

No.  
stems 
2015 

<2.5  
(3.2 –  
2015) 

5–7  Trees Eucalyptus loxophleba (18),  Acacia microbotrya (2) 20 19 

1.5–2  <2 Shrub Acacia stereophylla (1), A. microbotrya (1),  
A. acuminata (1), A. ?coolgardiensis (1) 

4 6 

1–1.5  3–5  Shrub Acacia acuminata/ narrow phyllode (7), A. ligustrina  
(3), A. microbotrya (1), A. tetragonophylla (1) 

12 29 

0.5–1.0 5–7  Shrub Acacia acuminata  (18), A. anthochaera/ligustrina (16), 
A. stereophylla (1), A. microbotrya (3), A. andrewsii (1)  

39 46 

<0.5  <2  Shrub Acacia acuminata (13), A. ligustrina ( 5),  
A. stereophylla (4), A. colletioides (2), A. kochii/Senna  
(1), Eucalyptus ?kochii (1), Acacia ramulosa (1), A. 
tetragonophylla (3), A. andrewsii (1), A. coolgardiensis 
(7), Solanum orbiculatum (1) 

39 17 

 2–5  Grass Monachather paradoxus, Pentameris airoides*, 
Lamarckia aurea* 

  

 15–20  Forb Ptilotus polystachyus, Cephalipterum drummondii, 
Waitzia acuminata, Sclerolaena fusiformis  

  

 
2014: No. of stems /400 m2 = 114 
2015: No. of stems/400 m2 = 117 
 
The number of stems recorded in the quadrat showed a slight increase overall between spring 
2014 and autumn 2015 - the largest increase was in the 0.5–1.5 m height category. Growth of 
Acacia acuminata was strong with most in the 2014 <0.5 m height category moving into the 
next height stratum. There were four Ptilotus obovatus recorded in 2015 which germinated 
over the summer. Eucalyptus loxophleba (planted in June-July 2010) was in bud in April 2015. 
Some of the Acacia species were also in bud or flowering in April 2015.  
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Revegetation 3 (planted 2010 and re-planted 2014) 
 

Plate 76: Quadrat in Revegetation 3, photograph taken in April 2015 by Jennifer Borger. 

 

 
 
Vegetation community: Eucalyptus loxophleba, Melaleuca eleuterostachya, Melaleuca hamata, 
Solanum lasiophyllum low isolated shrubs over Atriplex holocarpa, Limonium sinuatum*, 
Brassica tournefortii*, Echium plantagineum*, Mesembryanthemum crystallinum*, Maireana 
carnosa low forbland.  
 
GPS Quadrat: 0405371 E, 6789116 N  Elevation: 309 m asl 
 
Landform: Lower to mid slope; gentle; southerly aspect; granite near surface  

Land surface: Sandy loam; surface rock <10% (decomposed granite); litter 30–40% (dried off 
herbs; otherwise <2%); fallen timber 0%; cryptogams 0%; bare ground 40–50%; very light rain 
during and prior to survey, otherwise quite dry.  

Condition: Degraded but revegetating 

Disturbance: historic clearing, grazing and cropping; revegetated 2014; a few survivors of 2010 
revegetation program (isolated) – Acacia kochii; A. colletioides (outside); moderate weeds; 
Citrullus lanatus * (Pie melon) outside the quadrat. 
 
Table 15: Quadrat data for Revegetation 3 (obtained in 2014) 

 
Stratum  
& Height 
(m)  

Crown  
cover % 

Habit Dominant species & no. individuals (trees & shrubs)  No.  
stems 

<0.5 <1  Tree Eucalyptus loxophleba (7), Melaleuca eleuterostachya (5), 
Melaleuca hamata (uncinata) (1) 

13 

<0.5  <1 Shrub Solanum lasiophyllum (1), Acacia sp. (2), Maireana 4 
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tomentosa (1) 

 10 – 15  Grass Hordeum leporinum*  

 30 – 40  Forb Atriplex holocarpa, Limonium sinuatum*, Brassica 
tournefortii*, Echium plantagineum*, Mesembryanthemum 
crystallinum*, Maireana carnosa, Chenopodium sp.,  
Salsola australis  

 

 
Table 16: Quadrat data for Revegetation 3 (obtained in 2015) 
 

Stratum  
& Height 
(m)  

Crown  
cover % 

Habit Dominant species & no. individuals (trees & shrubs)  No. 
stems 

0.5–1  <1 Tree Acacia ?kochii (1), Eucalyptus loxophleba (5) 6 

0.5–1  <1 Shrub  Solanum lasiophyllum (1),  1 

<0.5  <2 Shrub Solanum lasiophyllum (8), Ptilotus obovatus (1) 9 

 <1 Grass Grass sp.   

 50–60 Forb Limonium sinuatum*, Brassica tournefortii*, Echium 
plantagineum*,Maireana carnosa, Atriplex holocarpa, 
Salsola australis, Ptilotus polystachyus, Stinking goosefoot* 
(Chenopodium sp.), Medicago polymorpha *, Enchylaena  
sp., Citrullus lanatus  

 

 
2014 No. stems/400 m2 = 17  
2015 No. stems/400 m2 = 16 
 
The stem counts show a very slight decrease from 2014 to 2015 but there was a significant loss 
of Melaleuca species together with an increase in Solanum lasiophyllum germinating over the 
summer. The Melaleucas most likely succumbed to the very dry late spring and early summer. 
This site was planted in 2010 with very poor survival rates. There were isolated survivors from 
that planting outside the quadrat including a 1.1 m tall Acacia kochii shrub. Hopefully there will 
be some germination and subsequent growth of plants from the direct seeding undertaken in 
2014. The crown cover of forbs was very strong following the late summer rain although most 
were weed species. 
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Revegetation 4 (planted 2010 and re-planted 2014) 
 

Plate 77: Quadrat in Revegetation 4. Photograph taken in 2015 by Jennifer Borger. 

 

 
 
Vegetation community: Eucalyptus loxophleba subsp. supralaevis, Melaleuca eleuterostachya, 
M. hamata, Acacia acuminata, A. tetragonophylla low sparse shrubland over Salsola australis, 
Chenopodium gaudichaudianum, Enchylaena lanata, Echium plantagineum*, Arctotheca 
calendula* low forbland. 
 
GPS Quadrat (NW corner): 0406211 E, 6789068 N Elevation: 314 m asl 
Location: East of old homestead, includes old car wreck on small rise; north of Remnant 4A 

Landform: Valley between low hills; lower slope; aspect west; gentle.  

Land surface: Yellowish red (5YR 4/6); surface rock (decomposed granite/gneiss, chert, dolerite, 
quartzite) 5–10% ^ 20 cm; litter 10–20% (dead forbs); fallen timber 0%; cryptogam < 1% 
(lichen); bare ground 30–40%; dry. 

Condition: Degraded 

Disturbance: Historic clearing; cropping/pasture; weeds; some active erosion along stream 
channel; minor rilling in area. 
 

Table 17: Quadrat data for Revegetation 4 (obtained in 2014) 
 

Stratum  
& Height 
(m)  

Crown 
cover % 

Habit Dominant species and no. individuals (trees & shrubs)  No. 
stems 

<2 (<0.2) < 2 Trees Eucalyptus loxophleba subsp. supralaevis (6), Melaleuca 
?hamata (3); Melaleuca eleuterostachya (10), other eucalypt 
seedlings (2) 

21 
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<0.5  
(<0.4)  

 

Shrub Acacia acuminata (1 x 0.4 m ^), (3 seedling); Acacia seedling 
(17), A. tetragonophylla (2), ?A. kochii (1); Atriplex (2);  
Ptilotus obovatus (26); Maireana brevifolia (5) 

57 

 < 10 Grass Hordeum leporinum, Amphipogon caricinus  

Mostly 
dried off 

35–40  Forb 1. Chenopodium gaudichaudianum, 2. Mesembryanthemum 
crystallinum*; mixed: Limonium sinuatum*, Brassica 
tournefortii*, Echium plantagineum*, Salsola australis, 
Sclerolaena sp., Cephalipterum drummondii  

 

 
Table 18: Quadrat data for Revegetation 4 (obtained in 2015) 

 
Stratum 
 & Height 
(m)  

Crown 
cover % 

Habit Dominant species and no. individuals (trees & shrubs) No. 
stems 

0.5–2 (<1m) 2–3  Trees/ 
shrub 

Eucalyptus loxophleba subsp. supralaevis (2), Melaleuca 
eleuterostachya (1), Acacia acuminata (1),  
Maireana brevifolia (1) 

7 

<0.5   

4–5  

Shrub/ 
tree 

Acacia acuminata (4); A. tetragonophylla (3), Atriplex 
bunburyana(2); Melaleuca eleuterostachya (2), M. hamata (2), 
Ptilotus obovatus (32); Maireana brevifolia (2),  
Maireana sp. (1) 

48 

 30–35   Forb 1. Salsola australis, 2. Chenopodium gaudichaudianum, 3. 
Enchylaena lanata, Echium plantagineum*, Arctotheca 
calendula*, Chenopodium sp.*, Medicago polymorpha*,  
Emex australis*, Citrullus lanatus* 

 

 
2014: No. stems/400 m2 = 78  

2015: No. stems/400 m2 = 55 

The 2015 stem count recorded a loss of Eucalyptus loxophleba and Melaleuca plants between 
seasons and a significant germination of Ptilotus obovatus in 2015. Forb growth was strong in 
April 2015 with Salsola australis and Chenopodium gaudichaudianum being dominant. Several 
weed species were also present. Arctotheca calendula (capeweed) was germinating.  
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Revegetation 5 (planted 2014) 
 

Plate 78: Quadrat in Revegetation 5 – photograph taken 2015 by Tanith McCaw 

 

 
 
Vegetation community: Salsola australis, Maireana planifolia, M. brevifolia, Chenopodium 
gaudichaudianum isolated chenopod shrubs over Ptilotus nobilis, Maireana seedlings, 
Medicago polymorpha*, Arctotheca calendula*, Chenopod seedlings, Malva parviflora*, 
Raphanus raphanistrum*  
 
GPS Quadrat: 0407663 E, 6789818 N  Elevation: 340 m asl  
 
Location: Eastern area of “Hill View”; north of REM 4A 
Landform: Hill side – mid slope; gently sloping; aspect south-west 

Land surface: yellowish red (5YR 4/6 dry; 5YR4/4 wet) fine sandy loam to fine sandy clay loam 
with approximately 30% ironstone gravel; pH 4.5–5; litter <1% ^ 1cm; fallen timber 0%; 
cryptogams <1% - possibly few areas of lichen crust, surface rock 40–50% (quartz, decomposed 
granite/ gneiss, ironstone) 2–25 mm; bare ground ~ 10%.  

Condition: Degraded  

Disturbance: Historic clearing; cropping/ pasture; weeds. 
 
Table 19: Quadrat data for Revegetation 5 (obtained in 2015) 

 
Stratum & & 
Height (m) 

Crown 
cover % 

Habit Dominant species & no. individuals (trees & shrubs) No.  
stems 

0.5 – 1  <1 Shrub Salsola australis 5 

<0.5 <2 Shrub Maireana planifolia (9), Salsola australis (9),  
Chenopodium gaudichaudianum (12), Ptilotus obovatus  

47 
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(5), Maireana brevifolia (5), Melaleuca hamata (3),  
Acacia acuminata (1), Eucalyptus “red stem” (1),  
Eucalyptus linear lvs ?kochii (1), Enchylaena lanata (1) 

<0.5 30–40  Forb Ptilotus nobilis, Maireana seedlings, Medicago  
polymorpha *, Arctotheca calendula *, chenopod  
seedlings, Malva parviflora *, Raphanus raphanistrum* 

 

<0.5 <2 Grass Tragus australianus, Grass sp. (sterile)  

 
No. of stems 2015: 52/400 m2 

 
This site was planted in 2014 and there have been some deaths (2 Melaleuca hamata recorded 
2015). The site has a south-westerly aspect and is located on the side of a small valley which 
acts as a wind tunnel. There are a few surviving seedlings (3 Melaleuca, 2 Eucalyptus and 1 
Acacia). No signs of germinating seed were noted, however some may germinate following the 
good falls of rain received in March. Weeds were dominant in the groundcover. Tragus 
australianus (small burrgrass) was also recorded at this site. 
 
Revegetation 6 (planted 2010) 
 

Plate 79: Quadrat in Revegetation 6 – photograph taken in 2015 by Tanith McCaw. 

 

 
 
Vegetation community: Eucalyptus loxophleba subsp. supralaevis low open woodland over 
Ricinocarpos velutinus, Eucalyptus loxophleba subsp. supralaevis, Acacia acuminata, A. 
ramulosa var. ramulosa sparse shrubland  
 
GPS Quadrat: 0407380 E, 6790709 N  Elevation: 316 m asl 

Location: North-eastern corner of “Hill View” 
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Landform: Hill side; gently sloping; aspect north and north-west; small drainage line to west 

Land surface: yellowish red (5YR 4/6 dry; 5YR4/4 wet) fine sandy loam to fine sandy clay loam; 
pH 4.5–5; litter <1% ^ 3 cm; fallen timber <1%; cryptogams <1% - possibly few areas of lichen 
crust.  

Condition: Degraded (revegetated in 2010 – approaching good condition) 

Disturbance: Historic clearing; cropping/pasture; weeds; some active erosion along stream 
channel; minor rilling in area. 
 
Table 20: Quadrat data for Revegetation 6 (obtained in 2015) 

 
Stratum & 
Height (m) 

Crown 
cover % 

Habit Dominant species & no. individuals (trees & shrubs) No. 
stems 

>2 m (4.5) 3–4  Tree Eucalyptus loxophleba subsp. supralaevis  5 

1.5–2  <1 Shrub  Ricinocarpos velutinus (1) 1 

1–1.5  1–2  Shrub  Eucalyptus loxophleba subsp. supralaevis (1), Ricinocarpos 
velutinus (1) 

2 

0.5–1  2–3  Shrub  Eucalyptus loxophleba subsp. supralaevis (3), Maireana 
tomentosa (52), Acacia acuminata (5), A. ramulosa var. 
ramulosa (2), A. ?assimilis (1), A. sp. (1), Ricinocarpos  
velutinus (3) 

67 

<0.5 <1 Shrub  Acacia ramulosa var. ramulosa (5), A. acuminata (1), A. 
microbotrya (1), Ricinocarpos velutinus (1) 

8 

<0.5 2–3  Forb Ptilotus polystachyus, Waitzia sp. seedlings (tentative)  

<0.5 2–3  Grass Monachather paradoxus   

 
No. of stems 2014:  not counted/400 m2 

No. of stems 2015:  83/400 m2 

 
This site was planted in 2010 and the flora monitoring quadrat established in 2015. Eucalyptus 
loxophleba saplings were very healthy and had attained 4.5 m in height which was taller than 
the heights recorded in the western area (Revegetation 1 and 2) of about 3 m in height. There 
were less Acacia species present than recorded in the western areas, however there was 
significant growth of Ricinocarpos velutinus which has germinated naturally (ie. not planted). 
Ground cover was much sparser than the western sites and had lower species diversity. 
However, there were no weeds within the quadrat. Several tussocks of Monachather paradoxus 
(a native grass) were also present. 
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Revegetation 7 (planted 2010 and re-planted 2014) 
 

Plate 80: Quadrat in Revegetation 7 – photograph taken April 2015 by Tanith McCaw. 

 

 
 
GPS Quadrat (NW corner): 0405686 E, 6788452 N Elevation: 301 m asl 
 
Location: West of main remnant (Remnant 4A, 4B); in newly planted areas (2014); some small 
shrubs/trees from previous planting. 

Landform: Hillside; lower slope; gentle; granite/ gneiss near surface; westerly aspect 

Land surface: Red (2.5YR 4/6) sandy loam to sandy clay loam; surface rock (weathered granite, 
quartz, dolerite) 10–20% ^20cm; litter <10% <1cm deep; fallen timber 0%; cryptogams <1% 
(lichen); bare ground 25–30% 

Condition: Degraded 

Disturbance: Historic clearing, cropping/pasture; weeds; recent cultivation for revegetation; 
few survivors from prior planting in area. 

 
Table 21: Quadrat data for Revegetation 7 (obtained in 2014) 

 
Stratum  
& Height  
(m) 

Crown 
cover % 

Habit Dominant species & no individuals (trees & shrubs) No. 
stems 

<0.5 (0.2) <1 Tree Eucalyptus loxophleba subsp. supralaevis (6), Melaleuca  
?hamata (1) 

7 

<0.5 (0.3) <1 Shrub Acacia ramulosa (1), A. acuminata (2), A. ?stereophylla (1), 
Maireana tomentosa (3), Melaleuca eleuterostachya (2),  
Ptilotus obovatus (1) 
 

10 
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 15–0  Grass Hordeum leporinum*, Lamarckia aurea*, Avena barbata*, 
Pentameris airoides* 

 

 35–40  Forb Atriplex/ Chenopodium (?murale), Limonium sinuatum*,  
Echium plantagineum*, Emex australis*, Mesembryanthemum 
crystallinum*, Medicago polymorpha*, Maireana carnosa, 
Ptilotus gaudichaudii subsp. eremita, Sclerolaena eurotioides, 
Enchylaena seedlings, Brassica tournefortii*, Salsola australis 

 

 
Table 22: Quadrat data for Revegetation 7 (obtained in 2015) 

 
Stratum  
& Height 
(m)  

Crown 
cover % 

Habit Dominant species  No. 
stems 

<0.5 (0.2) <1 Tree Eucalyptus loxophleba subsp. supralaevis (2), Melaleuca  
?hamata (1) 

3 

<0.5 (0.3) <1 Shrub Maireana planifolia (9), Acacia ramulosa (1), A. acuminata (2), 
Maireana tomentosa (1), Ptilotus obovatus (2),  
Acacia seedling (1) 

16 

 <1  Grass Tragus australiensis, grass sp.  

 30–40 Forb Salsola australis, Enchylaena lanata, Atriplex gaudichaudianum,  
Chenopodium sp. *, Echium plantagineum*, Emex australis *,  
Arctotheca calendula* 

 

 
2014 No. stems/400 m2 = 17 
2015 No. stems/400 m2 = 19 
 
Stem counts in 2015 showed a slight increase. However, there were deaths of Eucalyptus, 
Melaleuca and Acacia species and germination of Maireana, Ptilotus and an Acacia seedling. 
The surviving trees/shrubs from 2014 appeared healthy and will hopefully continue to grow 
well throughout 2015. There is also the possibility that there will be some further germination 
of seed from the 2014 planting program.  
 
5. Discussion 
 
5.1 Landscape patterns of habitat loss, fragmentation and land use 
 
The human ecological footprint on the native vegetation of the Western Australian wheatbelt 
has been particularly heavy and extensive (Figure 13). In many districts, less than 7% of the 
original native vegetation cover remains. The central wheatbelt has only 2% to 5% of its 
woodland/shrubland left which is typically confined to highly isolated nature reserves and 
narrow roadside strips (Frost et al. 1999). Not surprisingly, the ecosystems of these landscapes 
and their indigenous biodiversity are ranked among some of the most fragmented and 
threatened in the world (Saunders and Ingram 1995; Department of Environment and 
Conservation 2008; InSight Ecology 2009; Laurance et al. 2011). 
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Figure 13: The spatial distribution of remnant native vegetation across the south-west of Western 
Australia. The extent of historical land clearing is clearly evident, spanning the area from north of 
Geraldton east to the pastoral zone - delineated on this zone’s western border by the clearing line - and 
south to the Southern Ocean coast from Albany to east of Esperance. Image: Google™ earth 2013. 

 

 
 
In the northern agricultural region, retention rates of native vegetation in some areas reach 
approximately 12% (Huggett et al. 2004; InSight Ecology 2009). Remnant shrubland and 
woodland communities tend to occur in larger blocks than their generally more fragmented 
central and southern counterparts. These occur in nature reserves and on crown land, rail and 
road reserves. The degree of habitat connectivity in some parts of the northern zone is slightly 
to moderately higher than in the central and southern wheatbelt zones. The Morawa district 
retains approximately 10% of its remnant native vegetation including samphire communities 
along ancient salt lakes and saline drainage channels (Figure 14). These provide important 
natural linkages for fauna that move across landscapes in search of food and breeding sites. For 
instance, the summer breeding migrant White-winged Triller has been observed moving en 
masse along saline drainage channels in the Yarra Yarra Lakes system south-west of the study 
area (A.H. pers. obs.). 
 
The northern agricultural region was cleared of its native vegetation later than the central 
wheatbelt and parts of the southern wheatbelt. The last phase of clearing for farming in the 
region was in the late 1970s and early 1980s (Neil Kupsch - long-time Nabawa farmer, pers. 
comm.) compared with the 1950s in the southern zone (Gibson et al. 2004). This may confer a 
time lag advantage to attempts to restore and re-connect native plant communities in the 
northern wheatbelt relative to the central and much of the southern wheatbelt zones. It may 
also mean that the northern wheatbelt has yet to fully pay the extinction debt described in 
Section 1.1. Thus, some species that were recorded at “Hill View” during the study may be in 
the process of becoming functionally extinct despite their persistence in the remnants. More 
work is needed to confirm this but the low numbers of birds such as Crested Bellbird and Inland 
Thornbill recorded in the study are of concern (see Sections 5.2.2, 5.2.3 and 6.2.2, 6.2.3, 6.2.9). 
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Figure 14: Large blocks of remnant shrubland and woodland characterise the Morawa district landscape 
near its boundary with the clearing line and pastoral lands further east. They provide important habitat 
‘stepping stones’ and refugia for birds and other species dispersing from drier inland habitats in the east 
to moister ones in the west. Some of the district’s saline drainage channels are prominent in this image 
and form part of Lake Moore catchment. Image: Google™ earth 2015. 
 

 
 
The study area occurs in the northern sector of the south-west WA landscape which is 
characterised by decreasing intensification of land use along a gradient from west - coastal and 
inland towns - to east - grain cropping and livestock grazing. The highly urbanised Swan Coastal 
Plain lies to the south and contrasts strongly, in terms of the amount, extent and configuration 
of remnant native vegetation, with central wheatbelt districts to the south-east. Some bird 
species such as Western Gerygone, White-winged Triller and Grey Fantail migrate or 
nomadically move between these disparate sections of landscape and so only utilise habitat at 
“Hill View” for parts of each year. 
 
“Hill View” is also located in a key regional biodiversity transitional zone between arid inland 
shrub-dominated ecosystems of the pastoral zone to the east and woodland/shrubland 
communities of higher rainfall areas to the west. This creates a unique mixing of plant and 
animal species associated with both contrasting zones and conveys additional conservation 
significance to the study area. Some bird species present at “Hill View” are at or near the edge 
of their normal distributional range such as Southern Whiteface, Redthroat and Torresian Crow. 
 
5.2 The bird communities of “Hill View” 
 
5.2.1 Key determinants of species abundance, composition and habitat use 
 
A set of key landscape, habitat, threat-based and species and individual-specific factors 
influenced the occurrence, relative abundance, composition and structure of bird communities 
recorded at “Hill View”. Together these variables were responsible for shaping the type of 
extant bird assemblages present on the property and indeed elsewhere in the northern 
agricultural zone (see also Huggett et al. 2004; InSight Ecology 2009, 2012, 2013). 
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Characteristics of the landscape in which birds occurred influenced their abundance, species 
composition, community structure and patterns of habitat use (Section 5.1). Relatively small-
scale variation in the type, amount, condition, spatial arrangement and structural complexity of 
habitat helped determine the abundance, diversity and composition of bird assemblages 
present on “Hill View”. This was particularly evident in the largest remnant - Remnant 4. In this 
remnant the amount and range of different microhabitats varied substantially over small 
distances – from Jam woodland and acacia/melaleuca shrubland on the lower slopes, Acacia 
umbraculiformis tall open shrubland with rocky outcrops on upper slopes to York Gum patches 
with low shrubland at Remnant 4A. This level of habitat heterogeneity and complexity 
supported a healthy and relatively diverse shrubland/woodland endemic bird community. In 
contrast, smaller more degraded remnants such as the northern section of Remnant 5 and the 
western portion of Remnant 1 were smaller in size and offered a narrower range of 
microhabitats for bird use. A consequently smaller suite of shrubland/woodland bird species 
occurred at these sites. 
 
The floristic composition of habitats in the remnants also influenced bird community 
composition and structure but possibly to a lesser degree than habitat heterogeneity and 
complexity. This may have been attributable, in part, to the unseasonably dry conditions 
preceding the spring survey which reduced flowering and insect abundance levels in the 
remnants and revegetation alike. Inland Thornbill and Splendid Fairy-wren favoured Dodonaea 
inaequifolia, Acacia tetragonophylla and other acacia species. The only two honeyeater species 
recorded in remnants – Singing Honeyeater and Spiny-cheeked Honeyeater – foraged mostly on 
insects but also on nectar from flowering shrubs such as Eremophila oldfieldii subsp. oldfieldii 
and Melaleuca radula and some of the eucalypts, principally York Gum. Reduced nectar flows 
among proteaceous and myrtaceous flora particularly in the remnants seems likely to have 
triggered this pattern of resource switching which is typical for these honeyeater species. 
 
The abundance, species composition, reproductive success and, ultimately, survival of bird 
populations in these communities were influenced by several key threat-based stressors. These 
included pressure exerted by predation - particularly by fox and cat, interspecific and 
intraspecific competition, loss of habitat condition through grazing by feral herbivores such as 
goat and rabbit, historical grazing by sheep and cattle, fire, disturbance by mining exploration 
activities and the effects of a changing climate including increased severity of drought events. 
Weed incursion did not significantly influence bird abundance or species composition in the 
remnants. However, weeds provided supplementary food supplies for ground-foraging bird 
species, particularly after good late summer rainfall in revegetation sites in autumn. 
 
Species-specific factors also helped influence the composition, structure and habitat utilisation 
patterns of bird communities in the study area. Different bird species were able to exploit 
available resources in different ways and at different times of the year and respond to seasonal 
changes in the abundance and availability of food supplies (see also Section 5.2.4). For example, 
several core woodland/shrubland resident species such as Chestnut-rumped Thornbill, Inland 
Thornbill, Yellow-rumped Thornbill, Splendid Fairy-wren, Redthroat, Western Gerygone, Rufous 
Whistler, Grey Fantail and Red-capped Robin formed ground-foraging flocks in remnants in 
autumn. This ‘teamwork’ strategy maximises the bird’s potential for encountering invertebrate 
prey when food supplies become less abundant or less available, typically with the onset of the 
cool season or sometimes during drought conditions. Each member species is able to expend 
less energy foraging as a group than they would individually. This is thought to be an adaptive 
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response that helps improve species’ survival prospects during times of environmental stress 
imposed by cooler (or very dry) temperatures and reduced food supplies.  
 
Migratory species also varied in their patterns of resource utilisation across the study area (see 
also Section 5.2.4). Banded Lapwing foraged for grasshoppers and other invertebrates and 
nested in naturally regenerating open paddocks and planted sites in spring but by autumn had 
departed. Flocks of insectivorous Crimson Chat and White-winged Triller used remnants as 
migratory ‘stopover’ points to rest and ‘re-fuel’ before continuing their spring/early summer 
journeys south. Some individuals of both of these species also nested in the remnants but by 
autumn had also departed. Western Gerygone and Grey Fantail, in contrast, arrived in 
remnants in autumn, often foraging in all layers of shrubland and woodland habitat in search of 
insect prey.  
 
Intraspecific variation also contributed to shaping the composition and structure of bird 
communities in the study area. Behavioural, foraging efficiency, recognition and avoidance of 
predators, and disturbance tolerance differences between individual birds of the same species 
can affect their ability to persist and reproduce in fragmented habitats and landscapes. These 
reflect age, stochastic and possibly genetic factors – for example, young birds require 
experience gained over time to know their habitat, interpret environmental cues, where to find 
food, shelter, mates, build nests and successfully raise young, and how to recognise, avoid or 
repel potential predators, competitors and nest parasites (cuckoos). Two species of cuckoo - 
Black-eared Cuckoo and Horsfield’s Bronze-Cuckoo - were present in some remnants in spring 
and most likely parasitised the nests of some breeding pairs of Red-capped Robin, Splendid 
Fairy-wren, Chestnut-rumped Thornbill, Inland Thornbill, Crimson Chat or Redthroat. 
 
5.2.2 Trajectories of bird responses 
 
The monitoring of diurnal bird communities in the study area has identified three postulated 
trajectories of response in species occurrence, abundance and persistence over time - stability, 
increase and decrease. Understanding how and why these responses have occurred including 
the ecological processes that have driven them is integral to the protection of remnant 
woodland/shrubland and strategic revegetation of “Hill View” over the longer term (see Section 
6). A caveat is necessary in the interpretation of these responses given the short-term nature of 
the recent avifaunal monitoring program at “Hill View” and poor winter-spring 2014 rainfall. 
Continuation of monitoring will, however, help determine if these outcomes hold true for the 
birds of “Hill View” over time. An additional trajectory could also emerge - species recovery. 
This response is a core goal of all ecological restoration initiatives worldwide. It is also the 
hardest to achieve since it requires the commitment of adequate resources to enable long-term 
scientific monitoring of sites, populations and communities. The current bird and flora study 
has laid the foundation for this work to continue at “Hill View” (see Section 6.2.9). 
 
Populations of a core group of primarily remnant-dependent woodland and shrubland birds 
appeared to be persisting in relatively stable numbers, at least over the short-term, in the study 
area. These were a mix of core woodland/shrubland birds – Crested Bellbird, Inland Thornbill, 
Spiny-cheeked Honeyeater and Splendid Fairy-wren, Weebill - a canopy insectivore that foraged 
and nested in 4 year-old+ planted eucalypts, and a ground granivore - Zebra Finch which 
responds to increasing aridity in the interior by moving coastwards, in search of seed and water 
supplies.  



Final Report: Systematic Biodiversity Monitoring of “Hill View”, Morawa, WA – Avifauna and Flora  
InSight Ecology, Jennifer Borger and Tanith McCaw – July 2015 

89 

 

Three of the woodland/shrubland species - Crested Bellbird, Inland Thornbill and Spiny-cheeked 
Honeyeater - maintained small populations of 7, 9 and 7 individuals, respectively, over both 
seasons. Further monitoring is needed to determine whether this really is a pattern of 
population stability or one of gradual loss and decline (see below and Section 6.2.9). Spiny-
cheeked Honeyeater is a part-nomadic, part-sedentary species that tracks seasonally available 
nectar flows in remnants sometimes separated by significant distances. Thus, it is of less 
concern than Crested Bellbird and Inland Thornbill, both species that live all their lives in better 
quality remnants of above 30-40 ha in size and separated by gaps of not more than 300-350 m 
(Huggett et al. 2004; InSight Ecology 2009). Significantly, neither Crested Bellbird or Inland 
Thornbill were recorded in Remnant 1, the most isolated and smallest remnant on “Hill View”, 
but were detected in Remnants 2, 3, 4A and 4B. Inland Thornbill was also detected in Remnant 
5 and likely crossed from the main remnant (c. 130 ha in size) - a gap of c. 200 m. 
 
A cohort of birds recorded in the study increased in number after completion of the spring-
summer breeding season. In a moderate departure from a trend evident in previous surveys 
undertaken in the northern wheatbelt (see, e.g., InSight Ecology 2009, 2013) in landscapes 
located further from major remnants such as those 17 km east of “Hill View” with stepping 
stones of smaller remnants spaced c. 2-2.5 km apart, these were mostly remnant-dependent 
birds of woodland and shrubland habitats. The population increases of White-browed Babbler 
(30%), Rufous Whistler (15.4%) and Chestnut-rumped Thornbill (14.3%) were testament to the 
quality of habitat in the larger remnants and, in the case of the babbler, its cooperative 
breeding system. There may have also been individuals that immigrated from other remnants 
outside of “Hill View”. However, further monitoring of these populations over several seasons is 
needed to confirm that this trend can be sustained over time. This would help eliminate (or 
confirm) the possibility that these increases simply reflect the annual breeding increment, that 
is, the addition of young birds to the populations of these species after a breeding season.  
 
The third response trajectory identifies several remnant-dependent bird species that had 
decreased in number after the end of the 2014-15 breeding season. Plausible reasons for this 
outcome include losses from predation, reduced food availability following poor 
spring/summer rainfall, post-natal dispersal of young within and between remnants, emigration 
of birds out of “Hill View” remnants to bush on adjoining properties, and lack of detection 
during surveys conducted for this study.  
 
The Galah’s decrease of 89.7% reflected a poor breeding season in which few suitable tree 
hollows were occupied by nesting pairs – a response to poor rainfall and seed production in 
spring and summer. Reduction of numbers of Yellow-rumped Thornbill (51%) and Red-capped 
Robin (36%) may have been due to predation of eggs and nestlings by Australian Raven, Grey 
Butcherbird and reptiles, reduced food availability during the dry spring and summer, predation 
of adult birds by cat and fox, nest parasitism by small cuckoos, natural death of old birds and 
dispersal/emigration out of remnants to remnants on adjoining properties. Similar factors may 
have been implicated in losses suffered by Grey Shrike-thrush (21.7%), Redthroat (18.5%), 
Singing Honeyeater (15.1%) and Southern Whiteface (13.1%). Whether these population sizes 
are larger enough to survive major events such as wildfire, prolonged drought or elevated 
predation levels (or a combination of all three) is unknown. Further monitoring would help 
confirm population sizes and detect within and between-year fluctuations in the numbers of 
these core species in the remnants over time (Section 6.2.9).  
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5.2.3 Extinction debt and time-lag effects 
 
There is an urgent need to determine the demographic structure and reproductive success of 
remnant-dependent core woodland/shrubland bird populations. We particularly need to know 
the number and age (if possible) of males relative to females and the number of young birds 
successfully raised to independence each year (see Section 6.2.9). This information will help 
determine if these species are successfully reproducing and thus surviving over time in the 
remnants or are declining and edging closer to local extinction. In effect, we need to know if the 
“Hill View” remnants are still paying an extinction debt and can restoration action be effective 
under this scenario.  
 
There is also a key question of whether the time-lag effect will be felt at “Hill View”. That is, will 
the revegetation areas start providing supplementary or preferably alternative foraging and 
breeding habitat to core woodland/shrubland bird species soon enough to help offset any 
population declines that may occur in especially the smaller remnants? This is an important 
question that needs addressing through the continuation of monitoring of bird populations at 
the established sites on “Hill View” (see Section 6.2.9). 
 
5.2.4 Bird utilisation of habitat 
 
More individuals and species of birds were recorded in remnants than in revegetation at “Hill 
View”. This reflected the larger size, higher habitat complexity and generally better ecological 
condition of remnants relative to revegetation on the property. The key remnants – Remnants 
4 (sites 4A and 4B), 3, 2 and 5 - provided a wider range of foraging, nesting, roosting and refuge 
substrates and food supplies than were available in the structurally simpler revegetation. Rocky 
outcrops, small escarpments, boulders and gnamma holes provided watering and bathing 
points generally not available in the revegetation. Standing dead trees and hollow-bearing York 
Gums in remnants offered perch and nest sites for raptors, migratory insectivores and aerial 
insectivores. 
 
Fine-scale variation that occurred within habitats in individual remnants influenced the range 
and type of microhabitat available for use by birds. This may also have helped shape the 
composition and structure of resident and migratory bird communities recorded in the study. 
Differences in the amount and distribution of foliage cover, height of cover, floristic 
composition, and spatial arrangement of ground substrates such as logs, leaf litter, grasses and 
rocky outcrops are factors implicated in influencing bird community composition and structure 
(see, e.g., Wiens 1989; Huggett 2000). Some evidence for this was found in the apparent 
preference of the core woodland/shrubland insectivores for sites containing a range of 
microhabitats, sampled in Remnant 4A, 4B, 3 and 2. Selection of dense low shrubs for nesting 
and creching of recently fledged birds by Splendid Fairy-wren, Chestnut-rumped Thornbill, 
Inland Thornbill and Red-capped Robin highlighted the importance of remnants in facilitating 
the reproductive success and thus contributing to the survival of these species on “Hill View”. 
 
Variation in the condition, structural complexity and floristic diversity of habitats in remnants 
also reflected the impact of historical land use practices and current stressors including past 
land clearing, grazing, mining exploration and feral herbivore incursion. Sites such as the 
western part of Remnant 1, upper southern and western slopes of Remnant 2 and northern 
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extension of Remnant 5 varied substantially in habitat condition, with patches degraded by past 
grazing, hervibory by goats and mining exploration activities. 
 
Bird utilisation of revegetated habitats was essentially in its infancy, in terms of the number and 
diversity of bird species recorded foraging, sheltering and in, some cases, nesting in planted 
eucalypt and shrub rows. Older planted sites - Revegetation 1, 2 and 6 - had begun to provide 
these resources to some species more associated with habitats available in the remnants. The 
recorded breeding of Weebill and the presence of Singing Honeyeater, White-winged Fairy-
wren, Brown Falcon and Nankeen Kestrel provided encouraging evidence of the supplementary 
habitat role of these sites in the study area.  
 
With time, these plantings will develop to provide a wider suite of resources for other 
woodland/shrubland birds on the property. Species such as Red-capped Robin, Yellow-rumped 
Thornbill, Inland Thornbill, Rufous Whistler, Grey Shrike-thrush and even Crested Bellbird and 
White-browed Babbler could be expected to forage through revegetation from the c. 6+ year 
age class for robins and thornbills and c. 10+ year for whistlers, shrike-thrush and, potentially 
babblers and bellbirds. Red-capped Robin, Inland Thornbill and Rufous Whistler have been 
previously recorded foraging in 11 year-old melaleuca and eucalypt revegetation in the 
southern part of the northern agricultural region (see InSight Ecology 2012) and in 10+ age-class 
plantings in Waddy Forest catchment near Coorow, c. 56 km to the south/south-west of “Hill 
View” (InSight Ecology 2013). Inland Thornbill nested in the 11 year-old plantings which had 
moderate nearby connectivity with a riparian remnant of York Gum (InSight Ecology 2012). 
Proximity to source habitats in remnants, the nature of the surrounding landscape which 
typically features a mosaic of cleared, naturally regenerating, planted and remnant vegetation 
(see Section 5.3), and the type and degree of threats to bird movement within this system are 
key factors that will influence the future bird species composition and habitat use patterns in 
this new future bush on “Hill View”. 
 
5.2.5 Conservation-reliant species and their management 
 
Ten bird species recorded in the study require management intervention to ensure they are 
able to successfully reproduce and survive in the highly fragmented northern wheatbelt. They 
are termed ‘decliners’ or ‘conservation-reliant’ species (InSight Ecology 2007, 2013; Scott et al. 
2010). These are species whose local populations may become extinct if intervention does not 
occur as the condition, size, connectivity, and intactness of their habitat continues to be eroded 
by grazing livestock, local land clearing events such as grading and burning of road verges, 
mining activities, predation by cat and fox, browsing of native vegetation, erosion and 
compaction of soil by rabbit and goat, and weed incursion.  
 
In the study area, conservation-reliant species included Crested Bellbird, White-browed 
Babbler, Chestnut-rumped Thornbill, Inland Thornbill, Redthroat, Southern Whiteface, 
Variegated Fairy-wren, Splendid Fairy-wren, Grey Shrike-thrush and Wedge-tailed Eagle. It 
seems likely that these species have fine-scale differences or thresholds (see Huggett 2005) in 
sensitivity to habitat type and size, threats, and characteristics of the landscape in which they 
occur. These differences require flexibility in the type or mix of conservation management 
strategy used. For instance, some - Chestnut-rumped Thornbill, Southern Whiteface, Splendid 
Fairy-wren and Variegated Fairy-wren - are ground/near-ground foragers with small home 
ranges in high quality woodland/shrubland remnants. They are particularly vulnerable to 
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predation by cat and fox. Thus, the reduction of cat and fox numbers and the maintenance of 
habitat structural complexity may be all that these birds need to survive in the remnants. 
Others, however, will require more intensive management including the creation of new 
habitat linking remnants, reduction of key threats and improvement of the condition of existing 
core habitat. They include Crested Bellbird, White-browed Babbler, Inland Thornbill, Redthroat 
and Grey Shrike-thrush. Figure 15 illustrates these species-specific characteristics and 
responses and the different broad types of conservation management intervention required, 
using data from another study in the northern wheatbelt (InSight Ecology 2009). 
 
While numbers of Wedge-tailed Eagle have increased in recent years, the impact of their 
persecution by some farmers over the past few decades mean that this species is still 
recovering and requires ongoing habitat protection, particularly of standing dead and living 
trees for use as nest sites. The conservation of these species and the protection and expansion 
of their habitat on “Hill View” needs to be a key management priority (Section 6.2.1, 6.2.3). 
 
Figure 15: The influence of differences in the sensitivity of key woodland/shrubland bird species to 
habitat and landscape attributes on their conservation management requirements in Buntine-
Marchagee Natural Diversity Recovery Catchment, 2006-2009 (InSight Ecology 2009, 2010 and courtesy 
DPaW). Photographs by Graeme Chapman (Redthroat, Crested Bellbird) and Babs & Bert Wells and 
DPaW (Western Yellow Robin, Southern Scrub-robin). 
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5.3 Restoring connectivity at the landscape scale 
 
The progressive revegetation of “Hill View” and protection of its remnants is an important local 
contribution to increasing habitat and re-connecting landscapes for native biodiversity in the 
northern wheatbelt. This work has effectively laid the foundation for establishing new bush to 
facilitate plant and shrubland/woodland bird movement and dispersal across existing gaps 
between remnants, increase the amount of available habitat present, and re-connect ridges 
and upper slopes with lower slopes on the property.  
 
At a broader scale, the “Hill View” project is starting to re-introduce a degree of connectivity 
into the highly fragmented Morawa landscape. It is doing this by gradually establishing a 
significant sub-regional habitat ‘stepping stone’ of remnant and planted native vegetation. This 
will help facilitate the cross-landscape movement and dispersal of plant and animal species 
including those that require larger areas and a wider range of resources or resources available 
at different times of the year to meet their life cycle needs, as well as nomadic and migratory 
species such as small insectivorous birds and raptors including owls. Dispersal of biota 
promotes the necessary exchange of genetic material between previously isolated populations 
thus contributing to species’ survival and, hopefully, their recovery over time in the region. The 
importance of this role is illustrated in Figure 16 which shows a number of existing remnants 
dispersed across the sub-regional landscape. These remnants could potentially function as 
habitat stepping stones to help re-connect arid inland habitats in the pastoral zone with their 
moister counterparts on the coast. 
 
There is potential for a series of new habitat stepping stones to be re-established on five other 
properties owned by AusCarbon Pty Ltd in the region. Revegetation programs underway on 
these properties since 2008 have planted out 68.4% (9,940 ha) of the total size of these 
holdings (14,521 ha). Revegetation on this scale and strategically positioned along the better-
vegetated northern edge of the WA wheatbelt has real potential to make a major long-term 
contribution to improved landscape function and, ultimately, the recovery of our imperilled 
flora and fauna. Revegetation needs to be accompanied by protecting core remnants including 
buffering against edge effects, mitigating key threats and stressors, improving habitat condition 
and effective, funded science-based monitoring and community engagement (Section 6.2). 
 
5.4 Flora 
 
5.4.1 The influence of seasonal variation in rainfall on flora 
 
Flora monitoring quadrats were established in spring 2014, with two (REV5 and REV6) added in 
autumn 2015. Climatic conditions in 2014 were very dry with well below-average rainfall 
received from June to August that year. Good rainfall was recorded in September 2014, 
however this was followed by dry conditions again through to March 2015. This resulted in the 
death of a number of seedlings planted in 2014 as well as some shrubs and part-crowns of 
plants in the remnants.  
 
Well above-average rainfall in March 2015 resulted in a significant improvement in crown 
health and germination of Ptilotus obovatus and Maireana species, as well as a number of 
weed species. Flowering was poor in spring 2014. However, several species were flowering out
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Figure 16: The distribution of key patches of remnant native vegetation in a sub-regional landscape around “Hill View”. Larger remnants that have potential to be increased in 
size, condition-improved and/or re-connected through strategic revegetation are indicated by enclosed white lines and named or shown with numbers: 1 = remnants on private 
land c. 12 km NE of “Hill View”; 2 = remnants on private land c. 8 km W/SW of “Hill View”; 3 = “Terra Grata” (owned by AusCarbon P/L); 4= mosaic of remnants on private land 
in vicinity of Jacobs Ladder area between Mingenew-Morawa Road and Pintharuka West Road; 5= remnants on private land between Nanekine Road and Pintharuka West 
Road; 6 = Coalseam Conservation Park, upper Irwin River; 7 = Beekeepers Nature Reserve, south of Dongara. Over time these actions would effectively link, as a mix of habitat 
corridors and ‘stepping stones’, the station country to the east of “Hill View” with shrubland/woodland communities in the wheatbelt and habitats on the coast. Straight-line 
distances from “Hill View” are, to the north (and limit of image) – 72 km to Geraldton-Mt Magnet Road at the clearing line c. 12 km east of Pindar; to the south (and limit of 
image) – 67 km at Yarra Yarra Lakes (smaller lake north of main lake) near Three Springs; and 112 km west/south-west to Dongara on the coast. Image: Google™ earth 2013. 
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of season in autumn 2015, most likely in response to significant rainfall received in March. 
Crown health was also much improved in 2015. Dioscorea hastifolia vines were absent in spring 
but were observed flowering in several remnants in autumn 2015. Ferns were also present in 
autumn as Wurmbea densiflora in remnants. These plant species are not usually evident until 
late winter and spring.  
 
5.4.2 Vegetation associations 
 
Seven vegetation associations based on species composition and landform type were identified 
from the current study and recent (2011 and 2013) surveys on “Hill View”. The mid and upper-
slopes of the main remnant (Remnant 4) supported Acacia umbraculiformis, Santalum 
spicatum, Allocasuarina huegeliana low woodland over Acacia ramulosa var. ramulosa, 
Dodonaea inaequifolia, Mirbelia trichocalyx, Hemigenia sp. Yuna open to sparse shrubland. This 
association forms the dominant vegetation association on the southern areas of Moonagin 
Range and Milhun Range. A small area of Melaleuca radula low shrubland was present on the 
summit of the northern peak of the main remnant (REM 4). The upper slopes on lower hills and 
mid to lower slopes on the higher hills on gneiss and metamorphosed sedimentary rocks in the 
main remnant were dominated by Acacia acuminata, A. ramulosa var. ramulosa, A. 
tetragonophylla tall shrubland to tall open shrubland. York Gum woodland Eucalyptus 
loxophleba subsp. supralaevis was mostly present on the edges of the lower mid-slopes of the 
remnants. These would have been more extensive on the mid to lower slopes of cleared areas 
on “Hill View”.  
 
Other associations include Melaleuca hamata low open woodlands on metamorphosed 
sedimentary rocks (REM2), Melaleuca hamata low woodlands on granite/gneiss on low hills 
(REM5), and Eucalyptus kochii subsp. borealis low mallee woodlands on laterite (REM1 and 
northern parts of REM5). These are described further in the supporting document to this 
report.  
 
Isolated Salmon Gum Eucalyptus salmonophloia were recorded at a number of sites associated 
with dolerite on “Hill View” which is the northern extent of this species’ recorded range. It is 
likely that they would have formed small woodland areas but these have been cleared for 
agricultural purposes. The threatened Carnaby’s Cockatoo may have once used these trees and 
York Gum as nest sites but have not returned due to a lack of foraging and nest sites. 
 
Other species recorded at the edge of their range or slight range extension, include Microcorys 
sp. Mt. Gibson (REM1), Acacia umbraculiformis (REM4, REM2) and Grevillea sarissa subsp. 
sarissa (REM2, REM5).  
 
5.4.3 Flora and fauna interactions 
 
The dispersal of plant propagules from revegetated sites on “Hill View” is beginning to create 
small vegetated linkages aiding the movement of some fauna between remnants. This assisted 
dispersal of flora between remnants will, over time, improve the genetic diversity and resilience 
of the plant communities in the study area. Plant species can be readily dispersed from one 
location to another through the ingestion and deposition of seeds by granivorous fauna. Emu is 
one agent of seed dispersal and their scats were evident in some of the remnants on “Hill 
View”.  
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Impacts from feral goats were evident in Remnant 2, 3 and 4A. Rabbit activity was detected in 
Remnant 4B although in reduced numbers following recent baiting by AusCarbon Pty Ltd.  
 
The tree and shrub plantings of 2010 at Revegetation 1, 2 and 6 are starting to reach a height 
that will provide shelter for smaller birds moving between remnants (see Section 5.4.3). Despite 
recent low rainfall impacts, there is evidence of recovery including germination from seed 
stored in the soil.  
 
5.4.4 Plant species diversity and weeds 
 
Diversity of perennial plant species was highest in the remnants with 12 to 20 taxa and an 
average of about 16 species per 100 m2. Most remnants were impacted by edge effects due to 
their size and shape, except for the central parts of Remnant 4.  
 
Weeds were less prevalent in the remnants. In contrast, weeds dominated the ground 
vegetation layer of parts Revegetation 1 and 2 and much of Revegetation 3, 4, 5 and 7. Weeds 
in the revegetated areas had a number of roles, both positive and negative – competition with 
native seed and planted seedlings for moisture and other resources; protection of land surfaces 
from water and wind erosion; provision of food for birds, insects and other fauna; and supply of 
nesting sites and nest material for birds. 
 
5.4.5 Soil erosion 
 
Erosion was evident at a number of the revegetated sites with rills and gullies forming in and 
between rows and areas of deposition along rows. This led to some of the seedlings from the 
2014 revegetation program being washed out and some others buried. Some of the 
transported seed is likely to have reached other sites on “Hill View”.  
 
Erosion was less evident in remnants than in revegetation. However, some debris dams with 
sediment accumulation occurred in all remnants. Some gullying had occurred adjacent to rocky 
outcrop areas where water flow rates are typically high, especially where the outcrops are 
surrounded by shallow soils or after long dry periods when the soil surface is initially 
impenetrable. This was evident on the southern perimeter of Remnant 3 where flow had been 
channelised and was incising soil layers. The presence of litter and fallen timber is important in 
these areas to reduce the erodibility of the soil surface through ponding and slowing flow rates. 
Litter and timber also provide niches for soil fauna to dig holes and incorporate organic matter 
into the soil matrix providing channels through which the surface water can move. This in turn 
improves soil water storage for use by plants in drier times, leading to a healthier ecosystem.  
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Plate 81: Erosion processes: a debris dam has formed behind some fallen timber in Remnant 1. This 
image shows trapped sediments with seed which is starting to grow. This will eventually help stabilise 
the slope. Photograph: Jennifer Borger. 

 

 
 

6. Recommendations 

 
6.1 Targeting ecological restoration action 
 
The ecological restoration of landscapes highly fragmented and degraded by farming and 
mining activities is a very challenging but ultimately rewarding life work. Some of these 
landscapes occur on soils, slopes and along drainage systems that, like “Hill View”, should never 
have been cleared in the first place. Key elements of the challenge are understanding how the 
property or landscape targeted for rehabilitation and restoration functions ecologically, what 
fauna and flora species are present, what threats exist, what specific and achievable actions will 
have the best potential to benefit these biota and what is the cost of their implementation and 
maintenance, and what is the level of financial, project management and on-ground 
commitment available, especially over the longer-term. These are common prerequisites to the 
success of any ecological restoration project but can be easily overlooked or forgotten in the 
enthusiasm to proceed with the work or in the maintenance of these projects over time. 
 
The suite of recommendations presented in Section 6.2 take into consideration these key 
aspects as they apply in the study area. They specifically target the continued acquisition of 
knowledge of key ecosystem health indicator biota - avifauna and flora - and how they interact 
with planted and remnant habitat, protection of habitat complexity and condition in remnants, 
conservation management of core woodland/shrubland birds and other conservation-
significant fauna and flora, mitigation of threats and threatening processes, revegetation design 
and performance evaluation, scientific research, and community engagement and education. 
Recommendations provided are informed by the results of this study and previous work 
undertaken in the northern wheatbelt by InSight Ecology, Jennifer Borger and others, detailed 
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knowledge of bird and plant species and communities in the region, and an understanding of 
the principles and practices of landscape ecological science in fragmented agricultural 
environments. 
 
6.2 Specific prioritised actions 
 
A set of specific prioritised actions is presented to continue the work in progress on “Hill View” 
and facilitate achievement of the long-term goals of the initiative. These are the recovery of 
ecological function and structure on the property and increasing connectivity for native 
biodiversity across the Morawa district landscape. These actions are presented under relevant 
sections designed to be implemented preferably as part of a coordinated biodiversity 
conservation management plan on “Hill View”. 
 
6.2.1 Biodiversity conservation management plan 
 
Recommended actions: 
 

 Prepare a plan to conserve extant native fauna and flora populations and communities 
on “Hill View”. Key tasks to include: establish strategic goals and desired outcomes; 
describe fauna and flora species and communities present in remnant and planted 
native vegetation on the property and recommend targeted surveys to address key 
knowledge gaps such as nocturnal birds, small mammmals and bats, herpetofauna and 
orchids; protection of conservation-significant fauna and flora; management of threats; 
monitoring and evaluation of revegetation and remnants; implementation and 
maintenance schedule and budget; and a communication strategy; 

 This plan should be prepared by professionally qualified and experienced ecologists; 

 Review the performance of the plan in achieving its objectives and outcomes; 

 Secure funds to enable the plan’s implementation including targeted biodiversity 
surveys and monitoring, particularly as planted sites progress through growth stages; 

 Consult, as required, with key stakeholders in the district such as regional NRM groups – 
Yarra Yarra Catchment Management Group and Northern Agricultural Catchments 
Council, Gunduwa Regional Conservation Association, pastoral and grain-growing 
groups, mining industry, revegetation industry, relevant Indigenous communities and 
universities; 

 Pursue publicity and promotion of the plan. 
 
6.2.2 Protect remnant-dependent birds and flora and their habitat 
 
Note that these remnant-dependent birds and plants include species of conservation 
significance as well as common species which are not conservation-significant. For example, 
Rufous Whistler is a bird currently dependent on remnants on “Hill View” but it is not 
considered to be particularly conservation-significant in this landscape. However, many of the 
‘remnant-dependent’ species are of conservation significance locally and regionally. Section 
6.2.3 provides actions for conservation-significant biodiversity in the study area. 
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Recommended actions: 
 

 Protect and improve the ecological condition of the habitat of the core group of 
woodland/shrubland bird species and plant species identified in this study – lower, mid 
and upper slopes, ridges and rocky outcrops including gnamma holes, small 
escarpments and boulders. This will require mitigating threats and upgrading fencing 
(see below); 

 Protect standing dead trees, living trees with dead branches and hollow-bearing trees as 
key nesting and refuge sites for raptors, parrots and cockatoos, small insectivorous 
birds, bats and other fauna; 

 Mitigate threats to ground and shrub-foraging birds and other fauna posed by cats and 
foxes in remnant. This will require a combination of baiting (fox/cat), leg-trapping (cats) 
and shooting methods. Care should be taken to avoid eliminating non-target species 
such as Perentie and other reptiles. Work undertaken by Department of Parks and 
Wildlife’s Western Shield Program http://www.dpaw.wa.gov.au/management/pests-
diseases/westernshield should be consulted to assist in the planning of these activities; 

 Consult national threat abatement plans for feral cat, fox, goat and rabbit for valuable 
information and guidance on species-specific recommended strategies and actions 
http://www.environment.gov.au/biodiversity/threatened/threat-abatement-
plans/approved 

 Cull feral goats detected in remnants to reduce their browsing damage of understorey 
shrubs and small trees and thus improve habitat condition for shrub insectivorous birds 
and protect native plants. Involvement of the owners of neighbouring properties is 
recommended to prevent goats entering “Hill View”; 

 Replace old and damaged fencing around the main remnant (containing bird and flora 
monitoring sites 4A and 4B) and Remnants 2, 3 and 5. If possible, design and construct 
fences to discourage goat access to these remnants; 

 Continue to implement the recent successful rabbit baiting program on “Hill View”; 
regularly inspect warrens on the western side of the main remnant and if detected in 
other remnants. 

 
6.2.3 Protect conservation-significant flora and fauna and their habitat 
 
Recommended actions: 
 

 Ensure existing populations of listed threatened and near-threatened plant and bird 
species and Plant Assemblages of the Moonagin System Threatened Ecological 
Community recorded in the study area are protected from habitat disturbance by goats 
and rabbits, loss of condition through weed incursion and slope erosion, feral predators 
and illegal picking or capture; 

 Consult and implement species-specific actions contained in national threatened species 
recovery plans, action plans and other conservation advisory documents. These include 
a taxon summary for Crested Bellbird in The Action Plan for Australia’s Birds 2010 
(Garnett et al. 2011), species’ population trend information in The State of Australia’s 
Birds 2015 (BirdLife Australia 2015), and the four threatened plant species profiles 
presented in Section 4.3.2 from Department of Parks and Wildlife’s FloraBase; 

http://www.dpaw.wa.gov.au/management/pests-diseases/westernshield
http://www.dpaw.wa.gov.au/management/pests-diseases/westernshield
http://www.environment.gov.au/biodiversity/threatened/threat-abatement-plans/approved
http://www.environment.gov.au/biodiversity/threatened/threat-abatement-plans/approved
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 Protect rocky substrates, ground cover, shrub and tree habitat layers used by other 
species of conservation significance on “Hill View” including core woodland/shrubland 
birds, Perentie and other reptiles, Echidna, Euro, and flora; 

 Implement recommended species-specific strategies and actions to abate threats posed 
to native flora and fauna by feral cat, fox, goat and rabbit incursion in the study area 
(see Section 6.2.2 above); 

 
6.2.4 Increase habitat connectivity and heterogeneity 
 
Recommended actions: 
 

 Plant native ground cover (grasses, forbs), shrubs and trees of local provenance to 
reduce gaps for crossing by Crested Bellbird, White-browed Babbler, Southern 
Whiteface, Chestnut-rumped Thornbill, Splendid Fairy-wren, Inland Thornbill and 
Redthroat between the main remnant (Remnant 4) and Remnant 3, Remnants 3 and 2, 
and Remnants 2 and 1. Some of these linkages have been attempted but require 
replacement, others need new strips extending from the edge of one remnant to the 
edge of the other, where possible. These should be included in the next round of 
proposed plantings on “Hill View”; 

 Insert other ground microhabitat into these new linkage plantings including decaying 
logs - obtained from on-farm pruning/lopping and not from existing remnants or 
windblown trees in remnants and rocks - sourced from quarries not from existing 
remnants, where possible. This has the effect of introducing heterogeneity or patchiness 
into revegetation to ensure that a mosaic of different types of microhabitat is available 
for use by birds and other fauna; 

 Planted strips of 100 m or more wide should be adopted, as a matter of priority and to 
reduce edge effects thus providing, in time, core habitat for birds and other fauna to 
move between remnants. 

 
6.2.5 On-ground revegetation works at existing sites and on cleared land 
 
Recommended actions: 
 

 Establish buffers of planted trees, shrubs and ground covers if possible along the 
northern edge of Remnants 1, 2 and 3 to connect with plantings towards the northern 
property boundary to reduce edge effects and improve core habitat values within 
remnants (and see the next point); some of this work has been attempted but needs 
enhancement plantings to replace seedlings that have died or been eaten; 

 Consider the influence of slope aspect on the health and survival prospects of planted 
vegetation – south-facing slopes tend to be more protected from wind and high 
temperatures and so retain more moisture and produce more vigorously growing plants 
than do drier northern and western slopes. These more exposed slopes may need extra 
protection such as mulching and hessian protectors during early revegetation 
establishment phases; 

 Continue using both direct seeding and seedlings to achieve biodiverse plantings. Seeds 
remain viable and germinate when soil conditions improve. This will help offset, to a 
degree, the impact of low winter rainfall and high summer temperatures on seedlings, 
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many of which died in the north and west-facing Revegetation 4 and 5 sites in 2010 and 
2014; 

 Protect each seedling planted with tree and shrub guards to minimise current seedling 
loss caused by browsing kangaroos; 

 Enhance existing plantings by reducing the weed burden and introducing native grasses, 
forba and herbs as a ground layer that, aside from weeds, is often lacking in planted 
sites. This will help reduce competition to allow native plants to become better and 
more quickly established but needs to be done in stages so that soil surfaces are not 
totally devoid of vegetation cover and thus exposed to water and wind erosion. 

 
6.2.6 Revegetate with threatened flora 
 
Significant areas of the mid-slopes of “Hill View” are suitable habitat for the threatened species 
Jingymia Mallee Eucalyptus synandra and it is likely they would have grown here prior to 
clearing. E. synandra would have also played a significant role providing food resources for 
birds such as honeyeaters, insects and other fauna. Future negotiation with the Department of 
Parks and Wildlife may allow for some of these areas to be planted to this and possibly other 
threatened flora species. This will improve the local survival of this species which is currently 
present on road verges. The small population is under significant threat from local council road 
maintenance activities, weed competition and other edge effects which are not permitting any 
recruitment to occur.  
 
Recommended actions: 
 

 Investigate the potential for using the seed of Eucalyptus synandra and possibly other 
threatened flora species in the strategic revegetation program on “Hill View”, in close 
consultation with Department of Parks and Wildlife (DPaW). A professionally qualified 
and experienced botanist should be engaged to undertake this work; 

 As a matter of priority and in consultation with DPaW, approach Morawa Shire Council, 
to ensure their road maintenance activities do not damage or remove remaining 
isolated individuals of E. synandra along road verges bordering “Hill View”. This will 
require education of council engineering works staff to recognise and avoid these plants 
during future road grading programs.  

 
6.2.7 Soil erosion control and site rehabilitation 
 
Recommended actions 
 

 Rehabilitate existing erosion gullies in Revegetation 1, between Revegetation 1 and 2 
(priority), along the boundary of Revegetation 3 with adjacent Remnant 2, at the 
western edge of Revegetation 4 and into the southern perimeter of Remnant 3 
(priority), and small gullies active in Revegetation 5 and the north-western corner of 
Revegetation 6. Best-practice erosion control and rehabilitation techniques should be 
deployed to mitigate loss of scarce topsoil and transport downslope of small seedlings 
and seed planted in the furrows of rows; 

 Simple actions such as the placement of timber or other organic matter could be used to 
increase planted seed and seedling survival rates particularly on shallow soil, moderate 
slopes and dry aspects; rocks can also help improve soil stability; 
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 Review the performance of structural soil erosion control works and other actions to 
determine their effectiveness over time; some adjustments may be needed in years of 
above-average rainfall or high wind activity. 

 
6.2.8 Management of fire 
 
Recommended actions: 
 

 Consult DPaW to determine the feasibility of preparing and implementing a bushfire 
management plan for “Hill View”, in consultation with DPaW. This should aim to 
mitigate the risk of wildfire occurring on the property through undertaking low intensity 
controlled burns around the perimeter of the remnants and, if possible, planted areas. 
Extreme care needs to be exercised to ensure revegetation and remnants are not burnt 
but are instead buffered from the damaging effects of wildfire by the establishment of 
fuel-managed zones; 

 Liaise with the owners of neighbouring properties, Morawa Bush Fire Brigade and 
Department of Fire and Emergency Services to manage wildfire risk at the district scale. 

 
6.2.9 Monitoring, evaluation and scientific research 
 
Recommended actions: 
 

 Systematic biodiversity monitoring of birds and flora at permanent sites established in 
the current study should continue in spring and autumn each year for the next 10 years. 
This will allow key long-term data to be obtained on bird population size, demographic 
structure and change, reproductive success, habitat use – especially responses to 
different growth stages of revegetation and bird movement and dispersal from 
remnants into plantings, plant dispersal and colonisation including natural regeneration, 
and the contribution of management actions to protect, increase and re-connect core 
woodland and shrubland habitat for remnant-dependent fauna and flora. Professionally 
qualified and experienced ecologists should be engaged to undertake this work; 

 Consider expanding the monitoring program to include other taxa such as reptiles, 
nocturnal birds and small mammals (if still present). Sampling of reptile populations 
would target their main summer activity phase. Professionally qualified and experienced 
ecologists should be engaged to undertake this work; 

 Incorporate remote sensor cameras in the monitoring program to augment on-ground 
survey methods. These should be rotated through the set of 12 existing permanent 
monitoring sites in remnants and revegetation, potentially on a grid pattern at each site; 

 Encourage scientific research partnerships to investigate key ecological questions 
driving faunal and floral responses to revegetation, plant-animal interactions, ecological 
roles of species such as Eucalyptus synandra, extinction debt and time-lag issues, 
connectivity conservation science and carbon sequestration dynamics; 

 Prepare articles for publication in scientific journals and NRM media to increase 

knowledge of the results of the work among scientists, educators, practitioners, and 

land managers/landholders, facilitate knowledge transfer between this and other 

similar projects in Australia and abroad, and promote support for and resourcing of 
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private land conservation programs underway on “Hill View” and other AusCarbon Pty 

Ltd holdings in the district. 

6.2.10 Community engagement and education 
 
Recommended actions: 
 

 Develop a community engagement and education strategy for the project to encourage  
awareness, participation and support of the work; 

 Consider making new connections with existing stakeholders in the region including 
NRM groups, Indigenous organisations, farming and mining sectors, revegetation 
industry and individual landholders; 

 Get involved in hosting and attending field days, on-site workshops and other 
opportunities for knowledge transfer and value-adding across sectors, industries and 
among private landholders; 

 Establish new and utilise existing media networks to inform, educate and motivate 
people and organisations to support and contribute to strategic revegetation for 
biodiversity conservation and carbon sequestration benefits across the Midwest region. 
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Appendices 

 
Appendix 1: All individual birds recorded by InSight Ecology during the spring (9-14 October 2014) and autumn (20-24 April 2015) surveys at “Hill 

View”, Morawa, Western Australia* 
 
*conservation-significant species are shown in bold; site locations are given as waypoints in UTM Zone 50 J format; obs. = observed 

 

Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

1 Crested Pigeon 
Ocyphaps 
lophotes 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

1 0 foraged yes  

2 Crested Pigeon 
Ocyphaps 
lophotes 

101014 
1720-
1805 

Revegetation 5 
0407629 E 
6790056 N 
(REV502) 

0 1 
perched, 
flew 

nd  

3 Crested Pigeon 
Ocyphaps 
lophotes 

131014 
0700-
1010 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

2 0 perched yes  

4 Crested Pigeon 
Ocyphaps 
lophotes 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

1 0 
rested, 
flushed 

no in York Gum patch 

5 
Black-
shouldered Kite 

Elanus axillaris 210415 
0755-
0920 

Revegetation 1 
0403104 E 
6788999 
(REV101) 

0 2 foraged no 

hovered low over 
interrow herbs and 
grasses (post-recent 
rainfall flush) 

6 
Wedge-tailed 
Eagle 

Aquila audax 121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

1 0 flewover likely 
mobbed by 7 Australian 
Raven 

7 
Wedge-tailed 
Eagle 

Aquila audax 200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

1 0 
soared, 
perched 

no 
old nest in old York Gum 
on S edge of remnant 

8 Nankeen Kestrel 
Falco 
cenchroides 

O91014 
O730-
O955 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

2 0 
male 
condition-
fed female 

yes pair 

9 Nankeen Kestrel Falco 101014 1720- Revegetation 5 0407656 E 0 1 foraged likely one of two birds observed 
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

cenchroides 1805 6789748 N 
(REV501) 

in area 

10 Nankeen Kestrel 
Falco 
cenchroides 

121014 
1000-
1100 

Revegetation 4 
0405967 E 
6788923 N 
(REV402) 

0 1 foraged likely 
mobbed by 2 Black-faced 
Woodswallow 

11 Nankeen Kestrel 
Falco 
cenchroides 

141014 
0940-
1040 

Revegetation 3 
0405575 E 
6789023 N 
(REV301) 

0 1 foraged likely  

12 Nankeen Kestrel 
Falco 
cenchroides 

210415 
1620-
1700 

Revegetation 3 
0405236 E 
6788990 N 
(REV304) 

0 1 foraged no  

13 Nankeen Kestrel 
Falco 
cenchroides 

220415 
0715-
1045 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

1 0 
flew, 
foraged 

no hilltop 

14 Nankeen Kestrel 
Falco 
cenchroides 

220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

1 0 called no upper slope  

15 Nankeen Kestrel 
Falco 
cenchroides 

240415 
0715-
0925 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

1 0 foraged no 
over stony open 
shrubland 

16 Brown Falcon Falco berigora O91014 
O730-
O955 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

1 0 foraged nd and perched in York Gum 

17 Brown Falcon Falco berigora 141014 
0940-
1040 

Revegetation 3 
0405575 E 
6789023 N 
(REV301) 

0 1 foraged likely 
mobbed by Australian 
Raven 

18 Brown Falcon Falco berigora 210415 
0945-
1100 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 1 foraged no 
recent guano obs under 
3m tall planted York Gum; 
bird obs nr windmill 

19 Brown Falcon Falco berigora 220415 
0715-
1045 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

1 0 
flew, 
hovered 

no 

adult flew & hovered to 
inspect AH & TM; recent 
Brown Goshawk nest in 
Rock Sheoak 
Allocasuarina huegeliana 

20 
Australian 
Hobby 

Falco longipennis 
race 

111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 

1 0 
perched, 
flew 

likely 
perched on dead 
Allocasuarina huegeliana 
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

murchisonianus (REM402A) on ridgetop then flew S 
along ridge - possibly 
second bird in area as 
calls were heard 

21 Banded Lapwing Vanellus tricolor 101014 
1720-
1805 

Revegetation 5 
0407656 E 
6789748 N 
(REV501) 

0 2 
foraged, 
called, flew 

breeding 
and/or 

with 
fledglings 

2 others foraged just 
outside of site in open 
stony paddock with short 
grass and Mulla Mulla 
clumps; used aggressive 
display and decoy 
movement suggesting 
presence of nest or 
fledglings nearby 

22 Banded Lapwing Vanellus tricolor 121014 
1000-
1100 

Revegetation 4 
0406175 E 
6789242 N 
(REV401) 

0 4 foraged likely 
nr 1st planted row closest 
to drainage rill 

23 
Red-tailed Black-
Cockatoo 

Calyptorhynchus 
banksii 

210415 
1705-
1745 

Revegetation 4 
0406002 E 
6789281 N 
(REV403) 

0 4 
flewover, 
called 

likely 
flew S toward Remnant 
4A @1735 

24 Galah 
Eolophus 
roseicapillus 

O91014 
O730-
O955 

Remnant 5 
0407593 E 
6788454 N 
(REM501) 

3 0 nested yes 
observed carrying 
branchlet to dead York 
Gum hollow 

25 Galah 
Eolophus 
roseicapillus 

O91014 
1650-
1715 

Revegetation 6 
0407923 E 
6790730 N 
(REV601) 

0 11 
flewover, 
foraged  

nd 

2nd group fed on 
flowering/seeding exotic 
herbs and Cotton Bush 
Ptilotus obovatus in 
interrows 

26 Galah 
Eolophus 
roseicapillus 

111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

2 0 
called, 
perched 

likely  

27 Galah 
Eolophus 
roseicapillus 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

2 0 flewover likely  

28 Galah 
Eolophus 
roseicapillus 

121014 
1710-
1815 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 2 flewover nd  
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

29 Galah 
Eolophus 
roseicapillus 

131014 
0700-
1010 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

4 0 
called, 
perched 

likely  

30 Galah 
Eolophus 
roseicapillus 

131014 
1730-
1820 

Remnant 1 
0403729 E 
6790537 N 
(REM102) 

4 0 
perched, 
pre-roosted, 
nested 

yes 
pair nested in old York 
Gum, others perched 
nearby 

31 Galah 
Eolophus 
roseicapillus 

141014 
0740-
0920 

Revegetation 1 
0403104 E 
6788999 N 
(REV101) 

0 8 flewover no planted 2010 

32 Galah 
Eolophus 
roseicapillus 

141014 
0940-
1040 

Revegetation 3 
0405575 E 
6789023 N 
(REV301) 

0 1 flewover no flew to Remnant 3 

33 Galah 
Eolophus 
roseicapillus 

200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

5 0 
perched, 
flew, called 

no in old York Gum 

34 Galah 
Eolophus 
roseicapillus 

220415 
1550-
1730 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

2 0 flewover no  

35 Galah 
Eolophus 
roseicapillus 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 perched no 
nr Acacia umbraculiformis 
patch nr ridgetop 

36 Galah 
Eolophus 
roseicapillus 

240415 
0945-
1120 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

2 0 
perched, 
called 

no  

37 
Australian 
Ringneck 

Barnardius 
zonarius 

O91014 
1650-
1715 

Revegetation 6 
0407923 E 
6790730 N 
(REV601) 

0 2 flewover nd  

38 
Australian 
Ringneck 

Barnardius 
zonarius 

101014 
O630-
1130 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 foraged likely 
in acacia and tamma 
shrubland nr southern 
property boundary 

39 
Australian 
Ringneck 

Barnardius 
zonarius 

101014 
1720-
1805 

Revegetation 5 
0407629 E 
6790056 N 
(REV502) 

0 4 flew, called likely 
flewover to main remnant 
(Remnant 4A) 

40 
Australian 
Ringneck 

Barnardius 
zonarius 

111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

1 0 
perched, 
called 

nd  
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

41 
Australian 
Ringneck 

Barnardius 
zonarius 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

1 0 perched nd  

42 
Australian 
Ringneck 

Barnardius 
zonarius 

121014 
1710-
1815 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 2 
sheltered on 
ground 

nd 
sheltered from wind 
behind 3-4m tall York 
Gum rows 

43 
Australian 
Ringneck 

Barnardius 
zonarius 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

2 0 
foraged, 
called 

yes  

44 
Australian 
Ringneck 

Barnardius 
zonarius 

141014 
0940-
1040 

Revegetation 3 
0405575 E 
6789023 N 
(REV301) 

0 1 flewover no flew to north 

45 
Australian 
Ringneck 

Barnardius 
zonarius 

200415 
1620-
1730 

Remnant 1 
0403062 E 
6790625 N 
(REM104) 

1 0 
called, 
foraged 

no  

46 
Australian 
Ringneck 

Barnardius 
zonarius 

220415 
0715-
1045 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

2 0 perched no  

47 
Australian 
Ringneck 

Barnardius 
zonarius 

220415 
0715-
1045 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

4 0 
flew, 
foraged, 
called 

no hilltop 

48 
Australian 
Ringneck 

Barnardius 
zonarius 

220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

2 0 
called, 
perched 

no  

49 
Australian 
Ringneck 

Barnardius 
zonarius 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
foraged, 
called 

no  

50 
Australian 
Ringneck 

Barnardius 
zonarius 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 
ate acacia 
fruit 

no upper E slope nr ridgetop 

51 
Australian 
Ringneck 

Barnardius 
zonarius 

230414 
1600-
1640 

Revegetation 5 
0407629 E 
6790056 N 
(REV502) 

0 2 flewover no  

52 
Australian 
Ringneck 

Barnardius 
zonarius 

230415 
1705-
1725 

Revegetation 6 
0407250 E 
6790664 N 
(REV603) 

0 2 perched no 
in isolated remnant old 
acacia W end of site along 
small drainage line 
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

53 
Australian 
Ringneck 

Barnardius 
zonarius 

240415 
0715-
0925 

Remnant 4A 
0407273 E 
6789461 N 
(REM404A) 

4 0 perched no in old York Gum 

54 Mulga Parrot Psephotus varius O91014 
O730-
O955 

Remnant 5 
0407593 E 
6788454 N 
(REM501) 

6 0 

foraged, 
male fed 
female, 
called 

male 
condition-
fed female 

small group foraged in 
flowering Waitzia 
acuminata var. acuminata 
patch and in medium (to 4 
m) old-growth Acacia 
acuminata woodland 

55 Mulga Parrot Psephotus varius 101014 
O630-
1130 

Remnant 4B 
0407079 E 
6788489 N 
(REM404B) 

1 0 called likely 
on lower-mid east-facing 
shrubby slope 

56 Mulga Parrot Psephotus varius 230415 
1705-
1725 

Revegetation 6 
0407250 E 
6790664 N 
(REV603) 

0 2 perched no 
pair in isolated remnant 
old acacia W end of site 
along small drainage line 

57 Mulga Parrot Psephotus varius 240415 
0945-
1120 

Remnant 5 

0407940 E 
6788577 N 
(nr 
REM503) 

2 0 
foraged, 
perched 

no 

male and female in 
Melaleuca hamata 
shrubland with York Gum 
canopy; male fed on fruit 
of 1.5 m tall shrub  

58 Mulga Parrot Psephotus varius 240415 
0945-
1120 

Remnant 5 
0407738 E 
6788538 N 
(REM502) 

2 0 
foraged, 
flew 

no 

fed along remnant's W 
edge with track on 
bluebush and Ptilotus 
obovatus fruit then flew 
into core of Remnant 5 

59 
Horsfield's 
Bronze-Cuckoo 

Chalcites basalis O91014 
1650-
1715 

Revegetation 6 
0407250 E 
6790664 N 
(REV603) 

0 1 
flew 
between 
planted rows 

yes 

juvenile bird (likely host 
White-winged Fairy-wren) 
obs flying between 
planted Salmon Gum (1.7 
m) and isolated remnant 
acacia clumps 

60 
Black-eared 
Cuckoo 

Chalcites 
osculans 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

1 0 called yes 
in open acacia shrubland 
with Allocasuarina 
acutivalvis isolates 

61 
Black-eared 
Cuckoo 

Chalcites 
osculans 

111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 

1 0 
perched, 
called 

yes 
adult called low in 
Dodonaea inaequifolia 
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Breeding 
(nd=not 
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Comments 

(REM402A) thicket on stony midslope 

62 
Splendid Fairy-
wren 

Malurus 
splendens 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

4 0 
foraged, 
flew, fed 
young 

yes 

foraged nr remnant edge 
in isolated Acacia 
acuminata where adults 
delivered food to 
fledglings 

63 
Splendid Fairy-
wren 

Malurus 
splendens 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

4 0 

foraged, 
called, with 
immature 
birds 

yes 

foraged on upper eastern 
slope in Acacia andrewsii 
and A. umbraculiformis 
(8-10 m tall) and 
Dodonaea inaequifolia 
(1.5-2 m) 

64 
Splendid Fairy-
wren 

Malurus 
splendens 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

4 0 
foraged, 
called 

yes 
1 adult male, 3 females in 
shrubby small gully 

65 
Splendid Fairy-
wren 

Malurus 
splendens 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

2 0 
foraged, 
called 

yes male and female 

66 
Splendid Fairy-
wren 

Malurus 
splendens 

131014 
0700-
1010 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

2 0 
foraged, 
called 

yes 
adult male and female, 
ground foraged 

67 
Splendid Fairy-
wren 

Malurus 
splendens 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

2 0 
foraged, 
called 

yes 

male and female ground-
foraging nr hilltop - 
evidence of past goat 
grazing and fire 
disturbance 

68 
Splendid Fairy-
wren 

Malurus 
splendens 

220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

3 0 
foraged in 
group, called 

no 

one adult male, one adult 
female and one 
indeterminate bird, in 
mixed group in open 
Acacia ramulosa var. 
ramulosa shrubland and 
Jam woodland with 
Chestnut-rumped 
Thornbill, Western 
Gerygone, Southern 
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Breeding 
(nd=not 
determined) 

Comments 

Whiteface and Rufous 
Whistler 

69 
Splendid Fairy-
wren 

Malurus 
splendens 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
flew, 
foraged 

no 

pair foraged on ground 
and in 1.5-2m tall acacia 
and Dodonaea 
inaequifolia shrubland 
with 2nd mixed species 
group of Inland Thornbill, 
Chestnut-rumped 
Thornbill, Redthroat, 
Southern Whiteface and 
Rufous Whistler 

70 
Splendid Fairy-
wren 

Malurus 
splendens 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 
foraged, 
called 

no upper E slope nr ridgetop 

71 
Splendid Fairy-
wren 

Malurus 
splendens 

230415 
0720-
1035 

Remnant 4B 
0407079 E 
6788489 N 
(REM404B) 

2 0 
foraged, 
called 

no 
male and female in acacia 
shrubland and Jam 
woodland 

72 
Splendid Fairy-
wren 

Malurus 
splendens 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

5 0 
foraged, 
called 

no 
in shrubby gully upper W 
slope, 327 m asl  

73 
Splendid Fairy-
wren 

Malurus 
splendens 

240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
& 0407375 
E 6789356 
N 
(REM403A) 

2 0 
foraged, 
called 

no 

in Acacia tetragonophylla 
& A. ramulosa shrubland 
with mixed species group 
2: Chestnut-rumped 
Thornbill, Red-capped 
Robin, Yellow-rumped 
Thornbill, Inland Thornbill, 
Grey Fantail, Western 
Gerygone, Redthroat, 
White-browed Babbler 

74 
White-winged 
Fairy-wren 

Malurus 
leucopterus 

O91014 
1650-
1715 

Revegetation 6 
0407250 E 
6790664 N 
(REV603) 

0 7 
foraged, 
called with 
juvenile and 

yes 
2 grps - 1 in interrow 
Common Firebush 
Keraudrenia integrifolia 
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Breeding 
(nd=not 
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Comments 

immature 
birds 

and second in old acacia 
thicket 

75 
White-winged 
Fairy-wren 

Malurus 
leucopterus 

101014 
1720-
1805 

Revegetation 5 
040656 E 
6789748 
(REV501) 

0 2 

foraged, 
flew into 
isolated 
remnant 
acacia nr 
flora quadrat 

yes  

76 
White-winged 
Fairy-wren 

Malurus 
leucopterus 

121014 
1000-
1100 

Revegetation 4 
0405967 E 
6788923 N 
(REV402) 

0 4 
foraged, 
called, flew 

yes 
along isolated shrubs in 
drainage rill 

77 
White-winged 
Fairy-wren 

Malurus 
leucopterus 

141014 
0940-
1040 

Revegetation 3 
0405216 E 
6789165 N 
(REV303) 

0 2 
foraged, 
territory-
called, flew 

yes 

part of a larger group that 
mostly foraged in grassy 
edge of site and an 
isolated old acacia bush 
along fenceline boundary 
between site and adjacent 
Remnant 2 

78 
White-winged 
Fairy-wren 

Malurus 
leucopterus 

210415 
0945-
1100 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 4 
foraged, 
flew, called 

no nr windmill 

79 
White-winged 
Fairy-wren 

Malurus 
leucopterus 

220415 
1550-
1730 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

4 0 
foraged, 
called 

no 

small group in old fallen 
Melaleuca hamata and 
Ptilotus obovatus ground 
cover nr remnant's edge 

80 
White-winged 
Fairy-wren 

Malurus 
leucopterus 

230414 
1600-
1640 

Revegetation 5 
0407656 E 
6789748 N 
(REV501) 

0 2 perched no 
in lone remnant acacia 
surrounded by tall Ptilotus 
obovatus 

81 
Variegated 
Fairy-wren 

Malurus 
lamberti race 
assimilis 

101014 
O630-
1130 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

3 0 
foraged, 
called, likely 
fed juveniles 

yes 
nr southern property 
boundary; likely young 
birds nearby adults 

82 
Variegated 
Fairy-wren 

Malurus 
lamberti race 
assimilis 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

4 0 

foraged, 1 
male full 
plumage, 1 
eclipse, 2 
females 

yes 
lower-mid dry east-facing 
slope in acacia shrubland 
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Breeding 
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83 
Variegated 
Fairy-wren 

Malurus 
lamberti race 
assimilis 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

3 0 
foraged, 
called 

yes 
one adult male and 2 
females in shrubby gully 

84 Redthroat 
Pyrrholaemus 
brunneus 

O91014 
O730-
O955 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

3 0 

foraged, 
males 
territory-
called 

yes 

called in hilltop shrubland 
& eastern slope melaleuca 
and acacia thicket; male 
used calling perches up to 
4m on dead branches 
while female foraged on 
ground 

85 Redthroat 
Pyrrholaemus 
brunneus 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

2 0 

foraged as 
adult pair, 
male gave 
territory call 

yes 

foraged from one isolated 
acacia bush to another on 
lower slopes nr remnant's 
edge, nr Red-capped 
Robin, Crested Bellbird 

86 Redthroat 
Pyrrholaemus 
brunneus 

101014 
O630-
1130 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

1 0 
foraged, 
territory-
called 

yes 
in acacia and tamma 
shrubland nr southern 
property boundary 

87 Redthroat 
Pyrrholaemus 
brunneus 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

3 0 

foraged, 
male 
territory-
called 

yes 
lower-mid dry east-facing 
slope in acacia shrubland 

88 Redthroat 
Pyrrholaemus 
brunneus 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

2 0 
foraged, 
called 

yes 

male called breeding 
territory from tops of 
shrubs, with female that 
foraged ground and lower 
shrub branches 

89 Redthroat 
Pyrrholaemus 
brunneus 

111014 
0715-
1020 

Remnant 4A 
0407273 E 
6789461 N 
(REM404A) 

2 0 
called, 
foraged 

yes 
male rattle-called 
(intruder alert in breeding 
territory) 

90 Redthroat 
Pyrrholaemus 
brunneus 

131014 
0700-
1010 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

2 0 
called, 
foraged 

yes 
pair; male gave alarm 
("rattle") call from acacia 
thicket branch 

91 Redthroat 
Pyrrholaemus 
brunneus 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

1 0 called yes 
male called breeding 
territory on upper slopes 
below hilltop; mimicry 
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Breeding 
(nd=not 
determined) 

Comments 

included White-browed 
Babbler, Inland Thornbill, 
Chestnut-rumped 
Thornbill 

92 Redthroat 
Pyrrholaemus 
brunneus 

220415 
0715-
1045 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

2 0 
called, 
foraged 

no male and female 

93 Redthroat 
Pyrrholaemus 
brunneus 

220415 
0715-
1045 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

1 0 called no 
male called on lower 
slope 

94 Redthroat 
Pyrrholaemus 
brunneus 

230415 
0720-
1035 

Remnant 4B 
0406965 E 
6788415 N 
(REM401B) 

2 0 
foraged, 
called 

no 

in first mixed species 
group with Southern 
Whiteface, Chestnut-
rumped Thornbill, 
Western Gerygone  

95 Redthroat 
Pyrrholaemus 
brunneus 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

1 0 
flew, 
foraged, 
called 

no 

female foraged in 1.5-2m 
tall acacia and Dodonaea 
inaequifolia shrubland 
with 2nd mixed species 
group of Chestnut-
rumped Thornbill, 
Splendid Fairy-wren, 
Inland Thornbill, Southern 
Whiteface and Rufous 
Whistler 

96 Redthroat 
Pyrrholaemus 
brunneus 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 
foraged, 
called 

no 

pair on upper E slope in 
3rd mixed species group 
of Yellow-rumped 
Thornbill, Red-capped 
Robin, Chestnut-rumped 
Thornbill, Inland Thornbill 
& Southern Whiteface 

97 Redthroat 
Pyrrholaemus 
brunneus 

240415 
0715-
0925 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

2 0 
foraged, 
male alarm-
called 

no 
pair in small shrubby gully 
on lower NW slope 

98 Redthroat Pyrrholaemus 240415 0715- Remnant 4A between 1 0 foraged, no male in Acacia 
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brunneus 0925 0407170 E 
6789039 N 
(REM402A) 
and 
0407375 E 
6789356 N 
(REM403A) 

called tetragonophylla & A. 
ramulosa shrubland with 
mixed species group 2: 
Chestnut-rumped 
Thornbill, Red-capped 
Robin, Yellow-rumped 
Thornbill, Inland Thornbill, 
Grey Fantail, Splendid 
Fairy-wren, Western 
Gerygone, White-browed 
Babbler 

99 Weebill 
Smicrornis 
brevirostris 

O91014 
1650-
1715 

Revegetation 6 
0407250 E 
6790664 N 
(REV603) 

0 4 
foraged, 
called 

likely 
foraged and flew between 
young (3-4 m tall) Salmon 
Gum rows 

100 Weebill 
Smicrornis 
brevirostris 

101014 
O630-
1130 

Remnant 4B 
0405852 E 
6788544 N 
(REM405B) 

2 0 
called, 
foraged 

yes 
called from old York Gum 
N of Crimson Chat nest 
site 

101 Weebill 
Smicrornis 
brevirostris 

111014 
0715-
1020 

Remnant 4A 
0407273 E 
6789461 N 
(REM404A) 

2 0 
called, 
foraged 

yes 
male called in old York 
Gum 

102 Weebill 
Smicrornis 
brevirostris 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

5 0 
called, mate 
pursuits 

yes in York Gum patch 

103 Weebill 
Smicrornis 
brevirostris 

121014 
1710-
1815 

Revegetation 2 
0404362 E 
6788021 N 
(REV201) 

0 2 
called, 
foraged 

nd 
in 3-4m tall York Gum 
rows with acacias to 1.6m 

104 Weebill 
Smicrornis 
brevirostris 

141014 
0740-
0920 

Revegetation 1 
0403104 E 
6788999 N 
(REV101) 

0 2 
called, 
foraged 

likely 
foraged in 2-3m tall 
planted eucalypt rows 

105 Weebill 
Smicrornis 
brevirostris 

141014 
0740-
0920 

Revegetation 1 
0403442 E 
6788447 N 
(REV102) 

0 2 
called, decoy 
flights 

yes 

both birds gave low decoy 
flights indicating nearby 
fledglings or active nest in 
planted 2-3m tall York 
Gums 

106 Weebill 
Smicrornis 
brevirostris 

200415 
1620-
1730 

Remnant 1 
0403062 E 
6790625 N 

2 0 
foraged, 
called 

no  
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(REM104) 

107 Weebill 
Smicrornis 
brevirostris 

210415 
0755-
0920 

Revegetation 1 
0403442 E 
6789447 N 
(REV102) 

0 2 

foraged, 
called, 
possible 
nesting 

likely 

possible late season 
nesting in 2-3m tall York 
Gum rows (response to 
very dry spring/summer) - 
one bird obs carrying 
feather 

108 Weebill 
Smicrornis 
brevirostris 

210415 
0755-
0920 

Revegetation 1 
0403012 E 
6789618 N 
(REV103) 

0 2 
foraged, 
called 

nd 
second pair foraged in 
isolated remnant E. 
leptopoda subsp. arctata 

109 Weebill 
Smicrornis 
brevirostris 

210415 
0945-
1100 

Revegetation 2 

0403931 E 
6788403 N 
(REV202), 
0404111 E 
6788773 N 
(REV203) 

0 6 
foraged, 
flew, called 

yes 

2 groups foraged and flew 
in 3-4m tall York Gum 
rows, gave territory calls, 
territories estimated c. 
100m apart across site 

110 Weebill 
Smicrornis 
brevirostris 

240415 
0945-
1120 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

4 0 
foraged, 
called, flew 

no 
in York Gum patch 
(budding, not flowering) 

111 Weebill 
Smicrornis 
brevirostris 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

2 0 
foraged, 
called 

no in York Gum patch 

112 
Western 
Gerygone 

Gerygone fusca 200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

1 0 foraged no 
autumn nomad, not 
recorded in spring survey 

113 
Western 
Gerygone 

Gerygone fusca 220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

2 0 
foraged, 
called 

no  

114 
Western 
Gerygone 

Gerygone fusca 220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

2 0 
foraged in 
group, 
called, flew 

no 

in mixed group in open 
Acacia ramulosa var. 
ramulosa shrubland and 
Jam woodland with 
Splendid Fairy-wren, 
Chestnut-rumped 
Thornbill, Southern 
Whiteface & Rufous 
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Whistler 

115 
Western 
Gerygone 

Gerygone fusca 230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

2 0 foraged no 

with Chestnut-rumped 
Thornbill, Southern 
Whiteface, Red-capped 
Robin, Rufous Whistler 

116 
Western 
Gerygone 

Gerygone fusca 230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 foraged no 
in Acacia umbraculiformis 
patch nr ridgetop 

117 
Western 
Gerygone 

Gerygone fusca 230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

2 0 
foraged, 
called 

no 
in shrubby gully upper W 
slope, 327 m asl  

118 
Western 
Gerygone 

Gerygone fusca 240415 
0715-
0925 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

2 0 
called, 
foraged 

no 

on ridgetop (355m asl) in 
mixed species foraging 
group 1 with Chestnut-
rumped Thornbill, Rufous 
Whistler, Grey Fantail 

119 
Western 
Gerygone 

Gerygone fusca 240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
&  
0407375 E 
6789356 N 
(REM403A) 

2 0 foraged no 

in Acacia tetragonophylla 
& A. ramulosa shrubland 
with mixed species group 
2: Chestnut-rumped 
Thornbill, Red-capped 
Robin, Yellow-rumped 
Thornbill, Inland Thornbill, 
Grey Fantail, Splendid 
Fairy-wren, Redthroat, 
White-browed Babbler 

120 
Western 
Gerygone 

Gerygone fusca 240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

2 0 
foraged, 
called 

no 

in 8-10m tall Melaleuca 
eleuterostachya, 
Allocasuarina huegeliana, 
Dodonaea inaequifolia 
patch with Chestnut-
rumped Thornbill & Grey 
Fantail 

121 Yellow-rumped Acanthiza O91014 O730- Remnant 5 0407593 E 7 0 foraged, yes small group nr REM601 
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Thornbill chrysorrhoa O955 6788454 N 
(REM501) 

called 

122 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

8 0 
foraged, 
called, flew 

likely 

mixed foraging group with 
Southern Whiteface & 
Redthroat in open 
shrubby woodland with 
everlasting daisies 

123 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

4 0 
foraged, 
called 

likely 
foraged on rocky upper 
slopes with some 
everlasting daisies 

124 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

111014 
0715-
1020 

Remnant 4A 
0407375 E 
6789356 N 
(REM403A) 

5 0 
called, 
foraged 

yes 

rocky E slope, acacias, 
dead ground cover plants 
(drought), tough 
landscape 

125 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

9 0 
foraged, 
called 

nd 
in open acacia shrubland 
with A. acutivalvis isolates 

126 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

121014 
0650-
0940 

Remnant 3 
0406547 E 
6789908 N 
(REM303) 

6 0 
foraged, 
called, 
perched 

bred 

some perched nr 
woodswallows and 
Crimson Chat flocks on 
ridgetop 

127 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

8 0 
foraged, 
called 

bred 
adults with young birds in 
foraging flock on hilltop 

128 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

200415 
1620-
1730 

Remnant 1 
0403062 E 
6790625 N 
(REM104) 

4 0 
foraged, 
called, 
roosted 

no  

129 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

2 0 
foraged, 
called 

no  

130 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

4 0 
foraged, 
called 

no 

upper E slope in 3rd 
mixed foraging group of 
Red-capped Robin, 
Chestnut-rumped 
Thornbill, Inland Thornbill, 
Southern Whiteface & 
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Redthroat 

131 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

2 0 
foraged, 
called 

no 
in shrubby gully upper W 
slope, 327 m asl  

132 
Yellow-rumped 
Thornbill 

Acanthiza 
chrysorrhoa 

240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
&  
0407375 E 
6789356 N 
(REM403A) 

3 0 
foraged, 
called 

no 

in Acacia tetragonophylla 
& A. ramulosa shrubland 
with mixed species group 
2: Chestnut-rumped 
Thornbill, Red-capped 
Robin, Redthroat, Inland 
Thornbill, Grey Fantail, 
Splendid Fairy-wren, 
Western Gerygone, 
White-browed Babbler 

133 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

O91014 
O730-
O955 

Remnant 5 
0407738 E 
6788538 N 
(REM502) 

9 0 
foraged, 
called, with 
2 juveniles 

yes 

group foraged in 
Dodonaea inaequifolia 
and spiky acacia bushes; 
responded to squeaking 
and foraged in old York 
Gums 

134 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

7 0 
foraged, 
called 

yes in low acacia shrubland 

135 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

1 0 
foraged, 
called, with 
2 juveniles 

yes 

foraged on rocky 
lateritic/granitic ridge & 
lower-mid east-facing 
slope 

136 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

101014 
O630-
1130 

Remnant 4B 
0405852 E 
6788544 N 
(REM405B) 

1 0 
juvenile 
foraged 

yes 
foraged in shrubs nr 
remnant edge and 
Crimson Chat nest site 

137 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

8 0 
foraged, 
called 

yes 

in mixed group with 
Southern Whiteface, 
Variegated Fairy-wren, 
Redthroat 



Final Report: Systematic Biodiversity Monitoring of “Hill View”, Morawa, WA – Avifauna and Flora  
InSight Ecology, Jennifer Borger and Tanith McCaw – July 2015 

124 

 

Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

138 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

7 0 
foraged, 
called, flew 

yes mate pursuits 

139 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

131014 
0700-
1010 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

6 0 

mate 
attraction 
calling, mate 
pursuits, 
courtship, 
foraging 

yes 

males gave lots "seer-
seer" calls to attract 
females in low-medium 
acacia and Dodonaea 
inaequifolia shrubland 
with everlasting daisy 
ground cover 

140 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

131014 
1730-
1820 

Remnant 1 
0403729 E 
6790537 N 
(REM102) 

6 0 
foraged, 
called 

bred 
adults with juveniles in 
small group 

141 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

4 0 
called, 
foraged 

no 

gave sub-song, likely pair, 
foraged in Acacia 
tetragonophylla & A. 
ramulosa var. ramulosa 

142 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

220415 
0715-
1045 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

5 0 
called, 
foraged 

no 

foraged in Acacia 
tetragonophylla, A. 
ramulosa  var. ramulosa, 
Melaleuca radula 
shrubland 

143 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

220415 
0715-
1045 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

5 0 
called, 
foraged 

no hilltop 

144 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

5 0 
foraged in 
group, 
called, flew 

no 

in mixed group in open 
Acacia ramulosa var. 
ramulosa shrubland and 
Jam woodland with 
Splendid Fairy-wren, 
Western Gerygone, 
Southern Whiteface & 
Rufous Whistler 

145 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

4 0 
foraged, 
called 

no  
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146 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

4 0 
foraged, 
called 

no 

in first mixed species 
foraging group of 
Southern Whiteface, 
Western Gerygone, Red-
capped Robin, Rufous 
Whistler 

147 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

5 0 
flew, 
foraged, 
called 

no 

foraged in 1.5-2m tall 
acacia and Dodonaea 
inaequifolia shrubland 
with 2nd mixed species 
group of Inland Thornbill, 
Splendid Fairy-wren, 
Redthroat, Southern 
Whiteface & Rufous 
Whistler 

148 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

6 0 
foraged, 
called, flew 

no 

on upper E slope in 3rd 
mixed foraging group of 
Yellow-rumped Thornbill, 
Red-capped Robin, Inland 
Thornbill, Southern 
Whiteface & Redthroat 

149 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

5 0 
foraged, 
called 

no 
in gully upper W slope, 
327 m asl  

150 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

240415 
0715-
0925 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

2 0 
foraged, 
called 

no 

on ridgetop (355m asl) in 
mixed species foraging 
group 1 with Rufous 
Whistler, Western 
Gerygone, Grey Fantail 

151 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
&  

7 0 
foraged, 
called, flew 

no 

in Acacia tetragonophylla 
& A. ramulosa shrubland 
with mixed species group 
2: Red-capped Robin, 
Inland Thornbill, 
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0407375 E 
6789356 N 
(REM403A) 

Redthroat, Yellow-
rumped Thornbill, Grey 
Fantail, Splendid Fairy-
wren, Western Gerygone, 
White-browed Babbler 

152 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

5 0 
foraged, 
called 

no 

in 8-10m tall Melaleuca 
eleuterostachya, 
Allocasuarina huegeliana, 
Dodonaea inaequifolia 
patch with Western 
Gerygone & Grey Fantail 

153 
Chestnut-
rumped 
Thornbill 

Acanthiza 
uropygialis 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

3 0 
foraged, 
called 

no 
calls incl mimcry, in acacia 
and melaleuca shrubland 

154 Inland Thornbill 
Acanthiza 
apicalis 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

3 0 

foraged, 
called, with 
immature 
bird 

yes 

foraged on rocky upper 
slopes with old acacia 
bushes and hopbush and 
lower-mid east-facing 
slope 

155 Inland Thornbill 
Acanthiza 
apicalis 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

1 0 
foraged, 
called 

yes 

male gave territory rattle 
call, foraged near other 
small birds - Splendid 
Fairy-wren, Redthroat, 
Southern Whiteface 

156 Inland Thornbill 
Acanthiza 
apicalis 

111014 
0715-
1020 

Remnant 4A 
0407375 E 
6789356 N 
(REM403A) 

1 0 
called, 
foraged 

yes 

rocky E slope, acacias, 
dead ground cover plants 
(drought), tough 
landscape 

157 Inland Thornbill 
Acanthiza 
apicalis 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

2 0 
foraged, 
called 

yes territory disputes/clashes 

158 Inland Thornbill 
Acanthiza 
apicalis 

131014 
0700-
1010 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

2 0 

"rattle" 
(alarm) 
called, some 
mimicry, 
mate pursuit 

yes 

foraged nr Chestnut-
rumped Thornbill group, 
attracted by A.H. 
squeaking 
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159 Inland Thornbill 
Acanthiza 
apicalis 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
flew, 
foraged, 
called 

no 

foraged in 1.5-2m tall 
acacia and Dodonaea 
inaequifolia (showed 
preference for this 
species) shrubland with 
2nd mixed species group 
of Chestnut-rumped 
Thornbill, Splendid Fairy-
wren, Redthroat, 
Southern Whiteface & 
Rufous Whistler 

160 Inland Thornbill 
Acanthiza 
apicalis 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 
foraged, 
called 

no 

on upper E slope in 3rd 
mixed species group of 
Yellow-rumped Thornbill, 
Red-capped Robin, 
Chestnut-rumped 
Thornbill, Southern 
Whiteface & Redthroat 

161 Inland Thornbill 
Acanthiza 
apicalis 

240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
&  
0407375 E 
6789356 N 
(REM403A) 

2 0 
foraged, 
called 

no 

in Acacia tetragonophylla 
& A. ramulosa shrubland 
with mixed species group 
2: Chestnut-rumped 
Thornbill, Red-capped 
Robin, Redthroat, Yellow-
rumped Thornbill, Grey 
Fantail, Splendid Fairy-
wren, Western Gerygone, 
White-browed Babbler 

162 Inland Thornbill 
Acanthiza 
apicalis 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

2 0 
foraged, 
called 

no 
in acacia and melaleuca 
shrubland, nr Chestnut-
rumped Thornbill 

163 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

11 0 
foraged, 
called 

likely 

mixed foraging group with 
Yellow-rumped Thornbill 
& Redthroat on the 
ground in open shrubby 
woodland with everlasting 
daisies 
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164 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

101014 
O630-
1130 

Remnant 4B 
0405852 E 
6788544 N 
(REM405B) 

3 0 
foraged, 
flew 

yes 

foraged on ground and in 
low shrubs nr remnant 
edge and Crimson Chat 
nest site 

165 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

7 0 
foraged in 
small group 

yes 

foraged on ground in a 
small group near Splendid 
Fairy-wren, Redthroat, 
Inland Thornbill 

166 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

4 0 
foraged in 
group, called 

no 

in mixed group in open 
Acacia ramulosa var. 
ramulosa shrubland and 
Jam woodland with 
Splendid Fairy-wren, 
Western Gerygone, 
Chestnut-rumped 
Thornbill and Rufous 
Whistler 

167 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

220415 
1550-
1730 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

2 0 foraged no  

168 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

2 0 foraged no 

in mixed species foraging 
group 1 with Chestnut-
rumped Thornbill, 
Western Gerygone, Red-
capped Robin, Rufous 
Whistler 

169 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
flew, 
foraged, 
called 

no 

foraged in 1.5-2m tall 
acacia and Dodonaea 
inaequifolia shrubland 
with 2nd mixed species 
group of Chestnut-
rumped Thornbill, 
Splendid Fairy-wren, 
Redthroat, Inland 
Thornbill and Rufous 
Whistler 
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170 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 
foraged, 
called 

no 

on upper E slope in 3rd 
mixed species group of 
Yellow-rumped Thornbill, 
Red-capped Robin, 
Chestnut-rumped 
Thornbill, Inland Thornbill 
and Redthroat 

171 
Southern 
Whiteface 

Aphelocephala 
leucopsis 

240415 
0945-
1120 

Remnant 5 
0407738 E 
6788538 N 
(REM502) 

4 0 
foraged, 
called, flew 

no 
in drought-affected acacia 
and melaleuca shrubland 
with open stony patches 

172 
Striated 
Pardalote 

Pardalotus 
striatus 

O91014 
O730-
O955 

Remnant 5 
0407593 E 
6788454 N 
(REM501) 

2 0 
foraged, 
male called 

yes 
male called breeding 
territory nr REM501 

173 
Striated 
Pardalote 

Pardalotus 
striatus 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

2 0 
foraged, 
called 

no  

174 
Striated 
Pardalote 

Pardalotus 
striatus 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

2 0 
foraged, 
called 

no 
male and female in York 
Gum 

175 
Singing 
Honeyeater 

Lichenostomus 
virescens 

O91014 
O730-
O955 

Remnant 5 
0407738 E 
6788538 N 
(REM502) 

3 0 foraged nd 
foraged in isolated York 
Gums 

176 
Singing 
Honeyeater 

Lichenostomus 
virescens 

O91014 
1650-
1715 

Revegetation 6 
0407429 E 
6790517 N 
(REV602) 

0 2 

called, 
foraged, 
flew 
between 
planted rows 

nd 

called from 4 m tall 
Salmon Gum row; 
presence here influenced 
by proximity to isolate of 
remnant Acacia 
acuminata c. 80 m to NE 

177 
Singing 
Honeyeater 

Lichenostomus 
virescens 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

1 0 
foraged, 
called 

yes 
foraged on lower-mid 
east-facing shrubby slope 

178 
Singing 
Honeyeater 

Lichenostomus 
virescens 

101014 
1720-
1805 

Revegetation 5 
0407363 E 
6789865 N 
(REV503) 

0 2 flew  nd 
flew into nearby thin strip 
isolated remnant acacias 

179 
Singing 
Honeyeater 

Lichenostomus 
virescens 

111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 

1 0 
called, 
foraged 

nd called on stony midslope 
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(REM402A) 

180 
Singing 
Honeyeater 

Lichenostomus 
virescens 

111014 
0715-
1020 

Remnant 4A 
0407375 E 
6789356 N 
(REM403A) 

2 0 
called, 
foraged 

yes 

rocky E slope, acacias, 
dead ground cover plants 
(drought), tough 
landscape 

181 
Singing 
Honeyeater 

Lichenostomus 
virescens 

111014 
0715-
1020 

Remnant 4A 
0407273 E 
6789461 N 
(REM404A) 

4 0 
called, 
foraged 

yes 
likely 2 pairs in mate 
pursuit, territory-called 

182 
Singing 
Honeyeater 

Lichenostomus 
virescens 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

1 0 called nd 
in 8m tall jam woodland 
on east-facing flat 

183 
Singing 
Honeyeater 

Lichenostomus 
virescens 

141014 
0740-
0920 

Revegetation 1 
0403442 E 
6788447 N 
(REV102) 

0 2 
called, 
foraged 

no 
foraged in taller (to 4 m) 
planted York Gum rows 

184 
Singing 
Honeyeater 

Lichenostomus 
virescens 

141014 
0740-
0920 

Revegetation 1 
0403012 E 
6789618 N 
(REV103) 

0 1 
called, 
perched 

no 
called in remnant York 
Gum isolated within 
revegetation 

185 
Singing 
Honeyeater 

Lichenostomus 
virescens 

200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

1 0 called no  

186 
Singing 
Honeyeater 

Lichenostomus 
virescens 

210415 
0755-
0920 

Revegetation 1 
0403104 E 
6788999 
(REV101) 

0 2 
foraged, 
called, flew 

no 

1 bird flew from site into 
melaleucas along 
Muthingootha Rd; second 
bird foraged in 2m tall 
York Gum rows 

187 
Singing 
Honeyeater 

Lichenostomus 
virescens 

210415 
0755-
0920 

Revegetation 1 
0403012 E 
6789618 N 
(REV103) 

0 1 foraged no 

lone bird foraged nr 
Weebill in isolated 
remnant E. leptopoda 
subsp. arctata 

188 
Singing 
Honeyeater 

Lichenostomus 
virescens 

210415 
0945-
1100 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 2 
foraged, 
flew, called 

no  

189 
Singing 
Honeyeater 

Lichenostomus 
virescens 

220415 
0715-
1045 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

1 0 
foraged, 
flew 

no  

190 Singing Lichenostomus 220415 1550- Remnant 3 0406247 E 2 0 sheltered no in protected gully nr 
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Honeyeater virescens 1730 6789745 N 
(REM304) 

babblers 

191 
Singing 
Honeyeater 

Lichenostomus 
virescens 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

1 0 
flew, 
foraged 

no Jam woodland patch 

192 
Singing 
Honeyeater 

Lichenostomus 
virescens 

230415 
1705-
1725 

Revegetation 6 
0407250 E 
6790664 N 
(REV603) 

0 1 perched no 
in isolated remnant old 
acacia W end of site along 
small drainage line 

193 
Singing 
Honeyeater 

Lichenostomus 
virescens 

240415 
0715-
0925 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

1 0 
perched, 
flew 

no 

on ridgetop (355m asl) 
near mixed species 
foraging group 1 with 
Rufous Whistler, Western 
Gerygone, Grey Fantail 

194 
Singing 
Honeyeater 

Lichenostomus 
virescens 

240415 
0715-
0925 

Remnant 4A 
0407273 E 
6789461 N 
(REM404A) 

1 0 called no nr York Gum 

195 
Singing 
Honeyeater 

Lichenostomus 
virescens 

240415 
0945-
1120 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

1 0 
foraged, 
called 

no 
in York Gum patch 
(budding, not flowering) 

196 
Yellow-throated 
Miner 

Manorina 
flavigula 

220415 
0715-
1045 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

4 0 
called, 
foraged 

no  

197 
Spiny-cheeked 
Honeyeater 

Acanthagenys 
rufogularis 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

2 0 
foraged, 
called 

nd in York Gum patch 

198 
Spiny-cheeked 
Honeyeater 

Acanthagenys 
rufogularis 

131014 
0700-
1010 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

1 0 
called, 
foraged 

likely 

gave single note "tock" 
call (alarm) only in old-
growth Jam woodland 
patch - several Western 
Grey Kangaroo squats 

199 
Spiny-cheeked 
Honeyeater 

Acanthagenys 
rufogularis 

131014 
1730-
1820 

Remnant 1 
0403729 E 
6790537 N 
(REM102) 

2 0 called, flew likely 
flew from E to W of 
remnant then likely to 
Remnant 2 

200 
Spiny-cheeked 
Honeyeater 

Acanthagenys 
rufogularis 

220415 
1550-
1730 

Remnant 3 
0406547 E 
6789908 N 
(REM303) 

2 0 
called, flew, 
perched 

no 
used lookout perches in 
dead acacias on upper NE 
slope 
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201 
Spiny-cheeked 
Honeyeater 

Acanthagenys 
rufogularis 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

4 0 
foraged, 
called 

no  

202 
Spiny-cheeked 
Honeyeater 

Acanthagenys 
rufogularis 

240415 
0715-
0925 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

1 0 flewover no 
flew from E to W side of 
remnant 

203 Crimson Chat 
Epthianura 
tricolor 

101014 
O630-
1130 

Remnant 4B 
0405852 E 
6788544 N 
(REM405B) 

7 0 

foraged, 
called, fed 2 
nestlings 
plus 3 other 
adults in 
area 

yes 

pair nested in Cotton Bush 
Ptilotus obovatus (nest 20 
cm off ground) 27m in 
from remnant/paddock 
fenceline; both parents 
obs. over 55 mins feeding 
2 nestlings; male gave 
broken-wing decoy flight 
to AH; 3 other Crimson 
Chat observed in area 

204 Crimson Chat 
Epthianura 
tricolor 

121014 
0650-
0940 

Remnant 3 
0406547 E 
6789908 N 
(REM303) 

9 0 

called, 
perched, 
foraged, 
aerial 
courtship 
displays 

yes 

flock ground-foraged and 
courting males gave aerial 
displays then flew to nr N 
ridgetop boundary of 
remnant  

205 Crimson Chat 
Epthianura 
tricolor 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

37 0 

perched, 
courtship, 
flew, 
foraged, 
aggression, 
called 

yes 

2 groups: 12 flying from 
perches on dead York 
Gum and Allocasuarina 
huegeliana branches on 
hilltop (336 m asl), nr 
Black-faced Woodswallow 
flock  and obs being 
aggressive toward White-
winged Triller; 2nd group 
of 25 birds (many males in 
eclipse plumage) massing 
on ridgetop on migration 
south 

206 White-fronted Epthianura 141014 0940- Revegetation 3 0405216 E 0 4 foraged, yes small flock of adult and 
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Chat albifrons 1040 6789165 N 
(REV303) 

called, flew young birds foraged in 
grassy section of site and 
into adjacent Remnant 2 

207 
White-fronted 
Chat 

Epthianura 
albifrons 

210415 
0755-
0920 

Revegetation 1 
0403104 E 
6788999 
(REV101) 

0 7 
foraged, 
flew 

no 

flock foraged in herb-filled 
interrows then flew to 
road verge (Muthingootha 
Rd) 

208 
White-fronted 
Chat 

Epthianura 
albifrons 

230414 
1600-
1640 

Revegetation 5 
0407656 E 
6789748 N 
(REV501) 

0 1 
decoy 
behaviour, 
flew, called 

yes 

male gave broken-wing 
decoy indicating close 
proximity of 
nest/fledglings in Ptilotus 
obovatus and Pimelea 
microcephala patch; 
delayed or late breeding 
reflected dry summer and 
50 mm rainfall recently (in 
early April) promoting 
flush of grass and herb 
layer 

209 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

O91014 
O730-
O955 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

5 0 
foraged, 
called, flew 

yes 
small group foraged nr 
paddock edge; old nest in 
Acacia acuminata (Jam) 

210 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

101014 
O630-
1130 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
foraged, 
called 

nd foraged in jam woodland 

211 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

101014 
O630-
1130 

Remnant 4B 
0406918 E 
6788866 N 

1 0 male called likely 

called from upper part of 
shrubby gully nr Sept 
2013 survey waypoint 
BRREM04 ("babbler 
gully") 

212 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

1 0 called likely 
on lower acacia and York 
Gum slopes nr REM401B 

213 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

2 0 
foraged, 
called 

yes 
two birds sighted in upper 
part of small shrubby gully 
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214 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

121014 
0650-
0940 

Remnant 3 
0406247 E 
6789745 N 
(REM304) 

3 0 
foraged, 
called, flew 

yes 

foraged in Jam and 
Allocasuarina huegeliana 
(8-10m tall) small upper 
slope gully, moved to 
lower slopes via this gully 

215 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

220415 
1550-
1730 

Remnant 3 
0406247 E 
6789745 N 
(REM304) 

10 0 
foraged, 
sheltered, 
called 

no 

in protected small gully of 
Jam & Allocasuarina 
huegeliana, lots of leaf 
litter (quality foraging 
substrate), likely night 
roost site 

216 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

5 0 foraged no  

217 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

4 0 
foraged, 
called, flew 

no 
small group in shrubby 
gully upper W slope, 327 
m asl  

218 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

240415 
0715-
0925 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

3 0 
foraged, 
called 

no 
in small shrubby gully on 
lower NW slope 

219 
White-browed 
Babbler 

Pomatostomus 
superciliosus 

240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
& 0407375 
E 6789356 
N 
(REM403A) 

4 0 
foraged, 
called 

no 

in Acacia tetragonophylla 
& A. ramulosa shrubland 
with mixed species group 
2: Chestnut-rumped 
Thornbill, Red-capped 
Robin, Yellow-rumped 
Thornbill, Inland Thornbill, 
Grey Fantail, Splendid 
Fairy-wren, Western 
Gerygone, Redthroat 

220 
Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae 

O91014 
O730-
O955 

Remnant 5 
0407738 E 
6788538 N 
(REM502) 

1 0 foraged nd flewover, hawking insects 

221 Black-faced Coracina 101014 O630- Remnant 4B 0405965 E 2 0 flewover nd  
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Cuckoo-shrike novaehollandiae 1130 6788415 N 
(REM401B) 

222 
Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae 

111014 
0715-
1020 

Remnant 4A 
0407375 E 
6789356 N 
(REM403A) 

1 0 
perched, 
called 

likely 
perched in dead trees 
midslope eastern slope 

223 
Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae 

121014 
1000-
1100 

Revegetation 4 
0405967 E 
6788923 N 
(REV402) 

0 2 flewover likely 
flew across W edge of site 
into adjacent Remnant 4A 

224 
Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae 

131014 
0700-
1010 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

1 0 called likely  

225 
Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

1 0 perched likely  

226 
Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

2 0 
perched, 
called 

likely nr hilltop 

227 
Black-faced 
Cuckoo-shrike 

Coracina 
novaehollandiae 

210415 
0755-
0920 

Revegetation 1 
0403104 E 
6788999 
(REV101) 

0 2 flewover no  

228 
White-winged 
Triller 

Lalage sueuerii 111014 
0715-
1020 

Remnant 4A 
0407099 E 
6789349 N 
(REM405A) 

1 0 foraged likely 
female nr remnant edge 
below waypoint 

229 
White-winged 
Triller 

Lalage sueuerii 131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

8 0 
perched, 
foraged, 
flew, called 

yes 

party of 3 males, 5 
females, perched on 
ridgetop branches of 
acacia and Allocasuarina 
huegeliana nr Black-faced 
Woodswallow flock, on 
migration south use 
hilltop stopover 

230 Rufous Whistler 
Pachycephala 
rufiventris 

O91014 
O730-
O955 

Remnant 5 
0407593 E 
6788454 N 
(REM501) 

1 0 
foraged, 
male called 

yes 
male called breeding 
territory nr REM501 

231 Rufous Whistler 
Pachycephala 
rufiventris 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 

2 0 
foraged, 
called, 

yes 
carried caterpillar to nest 
in jam woodland, male 
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(REM401B) nested territory called 

232 Rufous Whistler 
Pachycephala 
rufiventris 

101014 
O630-
1130 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

1 0 
foraged/fed, 
called 

nd 

male (second) fed on 
caterpillar in jam and 
Melaleuca hamata 
woodland 

233 Rufous Whistler 
Pachycephala 
rufiventris 

101014 
O630-
1130 

Remnant 4B 
0407079 E 
6788489 N 
(REM404B) 

1 0 

called 
breeding 
territory and 
called for 
mate 

yes 

351 m asl, called east side 
of shrubby gully nr where 
babblers were recorded in 
Sept 2013 survey 

234 Rufous Whistler 
Pachycephala 
rufiventris 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

1 0 
foraged, 
called 

likely adult male territory-called 

235 Rufous Whistler 
Pachycephala 
rufiventris 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

3 0 
called, mate 
pursuits 

yes 

2 males called 
territory/for mates in 
midslope tall Jam 
woodland (female was 
third bird) 

236 Rufous Whistler 
Pachycephala 
rufiventris 

131014 
0700-
1010 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

1 0 called yes male gave territory call 

237 Rufous Whistler 
Pachycephala 
rufiventris 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

1 0 
called, 
foraged 

likely male called 

238 Rufous Whistler 
Pachycephala 
rufiventris 

220415 
0715-
1045 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

1 0 
called, 
foraged 

no adult female 

239 Rufous Whistler 
Pachycephala 
rufiventris 

220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

1 0 
foraged in 
group, called 

no 

in mixed group in open 
Acacia ramulosa var. 
ramulosa shrubland and 
Jam woodland with 
Southern Whiteface, 
Western Gerygone, 
Chestnut-rumped 
Thornbill and Splendid 
Fairy-wren 
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240 Rufous Whistler 
Pachycephala 
rufiventris 

220415 
1550-
1730 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

2 0 
foraged, 
called 

no 
adult male and female in 
old Jam woodland nr S 
edge of remnant 

241 Rufous Whistler 
Pachycephala 
rufiventris 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

1 0 foraged no 
adult male, with first 
mixed small bird species 
foraging group 

242 Rufous Whistler 
Pachycephala 
rufiventris 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
foraged, 
called 

no 

adult male with female in 
Jam woodland patch with 
other small birds (mixed 
species foraging group 2) 

243 Rufous Whistler 
Pachycephala 
rufiventris 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 
foraged, 
called 

no 
in Acacia umbraculiformis 
patch nr ridgetop 

244 Rufous Whistler 
Pachycephala 
rufiventris 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

1 0 foraged no 

on upper E slope in 3rd 
mixed species group of 
Yellow-rumped Thornbill, 
Red-capped Robin, 
Chestnut-rumped 
Thornbill, Inland Thornbill 
and Southern Whiteface 

245 Rufous Whistler 
Pachycephala 
rufiventris 

230415 
0720-
1035 

Remnant 4B 
0407079 E 
6788489 N 
(REM404B) 

1 0 foraged no lower E slope 

246 Rufous Whistler 
Pachycephala 
rufiventris 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

2 0 
foraged, 
called 

no 
adult pair in gully upper W 
slope, 327 m asl  

247 Rufous Whistler 
Pachycephala 
rufiventris 

240415 
0715-
0925 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

1 0 
foraged, 
called 

no 

adult female on ridgetop 
(355m asl) in mixed 
species foraging group 1 
with Chestnut-rumped 
Thornbill, Western 
Gerygone, Grey Fantail 

248 Rufous Whistler 
Pachycephala 
rufiventris 

240415 
0715-
0925 

Remnant 4A 
0407099 E 
6789349 N 

1 0 called no  
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(REM405A) 

249 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

O91014 
O730-
O955 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

1 0 foraged nd 

foraged on ground then 
flew back to old York Gum 
patch on east side of 
remnant 

250 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

1 0 
foraged, 
called 

likely 
foraged in low acacia 
shrubland 

251 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

101014 
O630-
1130 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
foraged, 
called 

likely 
pair in acacia and tamma 
shrubland nr southern 
property boundary 

252 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

1 0 
foraged, 
called 

likely 
foraged on rocky upper 
slopes with old acacia 
bushes and hopbush 

253 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

2 0 
called, 
foraged 

yes 
on lower acacia and York 
Gum slopes nr REM401B 

254 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

1 0 
perched, 
called 

yes adult male called 

255 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

3 0 
called, 
foraged 

likely  

256 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

121014 
0650-
0940 

Remnant 3 
0406547 E 
6789908 N 
(REM303) 

1 0 called likely nr ridgetop 

257 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

2 0 
foraged, 
called 

yes pair nr hilltop 

258 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

220415 
0715-
1045 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

1 0 foraged no adult male 

259 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

220415 
0715-
1045 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

0 1 
called, 
foraged 

no hilltop 

260 Grey Shrike- Colluricincla 220415 1550- Remnant 3 0406247 E 2 0 foraged, no in small protected 



Final Report: Systematic Biodiversity Monitoring of “Hill View”, Morawa, WA – Avifauna and Flora  
InSight Ecology, Jennifer Borger and Tanith McCaw – July 2015 

139 

 

Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

thrush harmonica 1730 6789745 N 
(REM304) 

called, 
sheltered 

gully/saddle near babblers 

261 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

1 0 foraged no  

262 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

1 0 foraged no 
in Acacia umbraculiformis 
patch near ridgetop 

263 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

230415 
0720-
1035 

Remnant 4B 
0407079 E 
6788489 N 
(REM404B) 

1 0 foraged no lower E slope 

264 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

1 0 
foraged, 
called 

no 
in gully upper W slope, 
327 m asl  

265 
Grey Shrike-
thrush 

Colluricincla 
harmonica 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

1 0 
foraged, 
flew 

no 
in York Gum patch with 
acacia and melaleuca 
shrubland 

266 Crested Bellbird 
Oreoica 
gutturalis 

101014 
O630-
1130 

Remnant 4B 
0406173 E 
6788804 N 

1 0 
territory-
called 

yes 

called from nr flora 
quadrat (edge monitoring 
site) near paddock edge 
with remnant @ 0640; 
near BRREM01 waypoint 
19/09/13 survey 

267 Crested Bellbird 
Oreoica 
gutturalis 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

2 0 
foraged, 
called 

yes 

on upper slope nr 
southern property 
boundary and into North's 
adjacent property 

268 Crested Bellbird 
Oreoica 
gutturalis 

101014 
O630-
1130 

Remnant 4B 
0406383 E 
6788659 N 

2 0 

called 
breeding 
territory, 2 
males 

yes 

called from head of 
shrubby gully and on 
eastern and western 
upper parts of this gully, 
between Sept 2013 survey 
waypoint BRREM02 & 
current survey's REM404B 
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

269 Crested Bellbird 
Oreoica 
gutturalis 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

1 0 
called, 
foraged 

yes 
in 8m tall jam woodland 
on east-facing flat @ 0735 

270 Crested Bellbird 
Oreoica 
gutturalis 

131014 
0700-
1010 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

1 0 called yes 
male called in 5-6m tall 
old acacias on rocky upper 
slope  

271 Crested Bellbird 
Oreoica 
gutturalis 

220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

1 0 called yes 

male called breeding 
territory from open 
shrubland and Jam 
woodland below this 
point, suggesting autumn 
rains created conditions 
suitable for breeding 

272 Crested Bellbird 
Oreoica 
gutturalis 

220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

1 0 called yes 

male called breeding 
territory upslope @1600 
in old Jam woodland with 
Dodonaea inaequifolia, 
Hakea recurva & Acacia 
ramulosa var. ramulosa 
shrubland 

273 Crested Bellbird 
Oreoica 
gutturalis 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 
foraged, 
called 

yes 

male obs & territory-
called in 4-6m tall Jam 
woodland patch; 1 other 
male responded with 
territory call further to NE 

274 Crested Bellbird 
Oreoica 
gutturalis 

230415 
0720-
1035 

Remnant 4B 
0407079 E 
6788489 N 
(REM404B) 

2 0 called yes 

2 different birds called 
simultaneously on lower E 
slope in Acacia 
tetragonophylla, 
Allocasuarina acutivalvis 
and Jam woodland and 
shrubland 

275 Crested Bellbird 
Oreoica 
gutturalis 

240415 
0715-
0925 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

1 0 called yes 

in small shrubby gully and 
midslope in Allocasuarina 
huegeliana and Jam with 
lower shrubs 
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Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

276 
Black-faced 
Woodswallow 

Artamus cinereus 111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

2 0 
called, 
perched 

likely  

277 
Black-faced 
Woodswallow 

Artamus cinereus 121014 
0650-
0940 

Remnant 3 
0406547 E 
6789908 N 
(REM303) 

8 0 

called, 
perched, 
foraged, 
aerial flights 

yes 

aerial displays then flew 
to nr N ridgetop boundary 
of remnant; nr old eagle 
nest in York Gum  

278 
Black-faced 
Woodswallow 

Artamus cinereus 121014 
1000-
1100 

Revegetation 4 
0405967 E 
6788923 N 
(REV402) 

0 2 foraged likely mobbed Nankeen Kestrel 

279 
Black-faced 
Woodswallow 

Artamus cinereus 131014 
0700-
1010 

Remnant 2 
0404707 E 
6789646 N 
(REM203) 

22 0 

perched, 
courtship, 
flew, 
foraged, 
called 

yes 

2 flocks obs flying from 
perches on dead York 
Gum and Allocasuarina 
huegeliana branches on 
hilltop (336 m asl), nr 
Crimson Chat flock; male 
obs. condition-feeding 
female; some birds likely 
used hilltop as stopover in 
nomadic movement 
across region 

280 
Black-faced 
Woodswallow 

Artamus cinereus 200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

5 0 
called, 
foraged, 
perched 

no  

281 
Grey 
Butcherbird 

 Cracticus 
torquatus 

220415 
0715-
1045 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

2 0 
called, 
foraged 

no adult with immature bird 

282 
Grey 
Butcherbird 

 Cracticus 
torquatus 

220415 
1550-
1730 

Remnant 3 
0406247 E 
6789745 N 
(REM304) 

1 0 foraged no 

immature bird, in 
protected small gully of 
Jam woodland and 
Allocasuarina huegeliana 

283 
Grey 
Butcherbird 

 Cracticus 
torquatus 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

1 0 foraged no  

284 Pied Butcherbird 
Cracticus 
nigrogularis 

O91014 
O730-
O955 

Remnant 5 
0407745 E 
6788893 N 

1 0 
foraged, 
called 

nd  
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No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

(REM504) 

285 Pied Butcherbird 
Cracticus 
nigrogularis 

121014 
0650-
0940 

Remnant 3 
0406547 E 
6789908 N 
(REM303) 

2 0 
perched, 
foraged 

bred 
adult with immature bird, 
nr ridgetop 

286 Pied Butcherbird 
Cracticus 
nigrogularis 

131014 
0700-
1010 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

1 0 called nd adult 

287 Pied Butcherbird 
Cracticus 
nigrogularis 

240415 
0715-
0925 

Remnant 4A 
0407099 E 
6789349 N 
(REM405A) 

1 0 foraged no adult 

288 
Australian 
Magpie 

Cracticus tibicen 101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

2 0 called nd  

289 
Australian 
Magpie 

Cracticus tibicen 101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

2 0 foraged nd 
lower dry east-facing 
slope in acacia shrubland 

290 
Australian 
Magpie 

Cracticus tibicen 101014 
1720-
1805 

Revegetation 5 
0407656 E 
6789748 N 
(REV501) 

0 2 foraged nd  

291 
Australian 
Magpie 

Cracticus tibicen 121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

5 0 flewover likely 
flew from remnant to 
Rem 4A, 4B 

292 
Australian 
Magpie 

Cracticus tibicen 141014 
0940-
1040 

Revegetation 3 
0405581 E 
6789189 N 
(REV302) 

0 1 foraged no nr fence 

293 
Australian 
Magpie 

Cracticus tibicen 220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

2 0 
foraged, 
called 

no  

294 
Australian 
Magpie 

Cracticus tibicen 220415 
1550-
1730 

Remnant 3 
0406547 E 
6789908 N 
(REM303) 

2 0 perched no on ridgetop old acacia 

295 
Australian 
Magpie 

Cracticus tibicen 230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

2 0 foraged no upper E slope 

296 Grey Fantail 
Rhipidura 
albiscapa 

200415 
1620-
1730 

Remnant 1 
0403062 E 
6790625 N 

2 0 
called, 
foraged 

no  
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

(REM104) 

297 Grey Fantail 
Rhipidura 
albiscapa 

220415 
0715-
1045 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

2 0 
called, 
foraged 

no followed thornbills 

298 Grey Fantail 
Rhipidura 
albiscapa 

220415 
1550-
1730 

Remnant 3 
0406247 E 
6789745 N 
(REM304) 

5 0 
foraged, 
called 

no 
in protected small gully of 
Jam woodland and 
Allocasuarina huegeliana 

299 Grey Fantail 
Rhipidura 
albiscapa 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

1 0 
foraged, 
called 

no 

on upper E slope in 3rd 
mixed species group of 
Yellow-rumped Thornbill, 
Red-capped Robin, 
Chestnut-rumped 
Thornbill, Inland Thornbill 
& Southern Whiteface 

300 Grey Fantail 
Rhipidura 
albiscapa 

230415 
0720-
1035 

Remnant 4B 
0407079 E 
6788489 N 
(REM404B) 

2 0 
foraged, 
called 

no  

301 Grey Fantail 
Rhipidura 
albiscapa 

240415 
0715-
0925 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

1 0 
called, 
tagged along 

no 

on ridgetop (355m asl) 
near mixed species 
foraging group 1 with 
Rufous Whistler, Western 
Gerygone, Chestnut-
rumped Thornbill 

302 Grey Fantail 
Rhipidura 
albiscapa 

240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
& 0407375 
E 6789356 
N 
(REM403A) 

1 0 
foraged, 
called 

no 

in Acacia tetragonophylla 
& A. ramulosa shrubland 
with mixed species group 
2: Chestnut-rumped 
Thornbill, Red-capped 
Robin, Redthroat, Inland 
Thornbill, Yellow-rumped 
Thornbill, Splendid Fairy-
wren, Western Gerygone, 
White-browed Babbler 

303 Grey Fantail 
Rhipidura 
albiscapa 

240415 
0945-
1120 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

2 0 
foraged, 
called 

no 
in 8-10m tall Melaleuca 
eleuterostachya, 
Allocasuarina huegeliana, 
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Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

Dodonaea inaequifolia 
patch with Chestnut-
rumped Thornbill, 
Western Gerygone 

304 Willie Wagtail 
Rhipidura 
leucophrys 

O91014 
O730-
O955 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

2 0 
foraged, 
nested 

yes 
nested in York Gum edge 
of remnant 

305 Willie Wagtail 
Rhipidura 
leucophrys 

200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

1 0 foraged no  

306 Willie Wagtail 
Rhipidura 
leucophrys 

240415 
0945-
1120 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

1 0 
perched, 
called 

no  

307 Australian Raven 
Corvus 
coronoides  

111014 
0715-
1020 

Remnant 4A 
0407170 E 
6789039 N 
(REM402A) 

2 0 
perched, 
flew 

likely 
perched in dead 
Allocasuarina huegeliana 
on ridgetop 

308 Australian Raven 
Corvus 
coronoides  

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

7 0 flewover likely 
mobbed one Wedge-
tailed Eagle high over 
remnant 

309 Australian Raven 
Corvus 
coronoides  

121014 
1710-
1815 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 1 foraged nd in grassy interrows 

310 Australian Raven 
Corvus 
coronoides  

141014 
0940-
1040 

Revegetation 3 
0405575 E 
6789023 N 
(REV301) 

0 2 flewover likely mobbed Brown Falcon 

311 Australian Raven 
Corvus 
coronoides  

220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

4 0 
called, 
perched 

no  

312 Australian Raven 
Corvus 
coronoides  

240415 
0945-
1120 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

2 0 
perched, 
called 

no in York Gum patch 

313 Australian Raven 
Corvus 
coronoides  

240415 
0945-
1120 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

2 0 
perched, 
called 

no  

314 Torresian Crow Corvus orru 220415 
0715-
1045 

Remnant 2 
0404817 E 
6789447 N 

2 0 
called, 
perched 

no at southern edge of range 
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Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

(REM202) 

315 Magpie-lark 
Grallina 
cyanoleuca 

O91014 
O730-
O955 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

2 0 foraged yes  

316 Magpie-lark 
Grallina 
cyanoleuca 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

1 0 called nd  

317 Magpie-lark 
Grallina 
cyanoleuca 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

1 0 called likely  

318 
Red-capped 
Robin 

Petroica 
goodenovii 

O91014 
O730-
O955 

Remnant 5 
0407933 E 
6788674 N 
(REM503) 

2 0 
foraged, 
flew 

yes 
foraged along remnant's 
edge 

319 
Red-capped 
Robin 

Petroica 
goodenovii 

101014 
O630-
1130 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

3 0 
foraged, 2 
adults with 1 
juvenile 

yes 

foraged from one isolated 
acacia bush to another on 
lower slopes nr remnant's 
edge, nr Redthroat, 
Crested Bellbird 

320 
Red-capped 
Robin 

Petroica 
goodenovii 

101014 
O630-
1130 

Remnant 4B 
0406225 E 
6788095 N 
(REM402B) 

2 0 

foraged, 
called, 
juvenile with 
adult male 

yes 

on upper slope nr 
southern property 
boundary and old-growth 
Acacia umbraculiformis 
patch 

321 
Red-capped 
Robin 

Petroica 
goodenovii 

101014 
O630-
1130 

Remnant 4B 
0406670 E 
6788073 N 
(REM403B) 

7 0 

foraged, 
called, adults 
and juvenile 
birds 

yes 

1st grp (3 birds): on upper 
slope nr southern 
property boundary and 
old-growth Acacia 
umbraculiformis grove; 
2nd grp (4 birds): 2 adults 
with 2 juveniles on lower-
mid east-facing slope 

322 
Red-capped 
Robin 

Petroica 
goodenovii 

101014 
O630-
1130 

Remnant 4B 

S 29.02784˚ 
E 
116.03315˚ 
(REM400B) 

1 0 
foraged, 
juvenile bird 

yes nr Crimson Chat nest site 

323 Red-capped Petroica 111014 0715- Remnant 4A 0406963 E 4 0 foraged, bred adult pair with 2 juveniles 
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Breeding 
(nd=not 
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Comments 

Robin goodenovii 1020 6789188 N 
(REM401A) 

called 

324 
Red-capped 
Robin 

Petroica 
goodenovii 

111014 
0715-
1020 

Remnant 4A 
0407375 E 
6789356 N 
(REM403A) 

2 0 
called, 
foraged 

yes 

2 juveniles on rocky E 
slope, acacias, dead 
ground cover plants 
(drought), tough 
landscape 

325 
Red-capped 
Robin 

Petroica 
goodenovii 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

3 0 
called, 
foraged 

bred 
1st adult pair with 1 
juvenile, in jam woodland 

326 
Red-capped 
Robin 

Petroica 
goodenovii 

121014 
0650-
0940 

Remnant 3 
0406344 E 
6789363 N 
(REM301) 

3 0 
fed young 
bird, called, 
foraged 

bred 

2nd pair: male fed young 
bird caterpillar in mixed 
Allocasuarina acutivalvis 
and Jam woodland 

327 
Red-capped 
Robin 

Petroica 
goodenovii 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

2 0 
foraged, 
flew 

bred 
female with immature 
bird 

328 
Red-capped 
Robin 

Petroica 
goodenovii 

131014 
0700-
1010 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

1 0 called nd call only 

329 
Red-capped 
Robin 

Petroica 
goodenovii 

131014 
0700-
1010 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

2 0 foraged no 

immature birds observed 
foraging for ground 
insects using fanned 
winged to flush out prey 

330 
Red-capped 
Robin 

Petroica 
goodenovii 

131014 
1730-
1820 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

2 0 
foraged, 
called 

bred 

adult female with juvenile 
- lots of location/contact 
calls from juvenile bird, 
pre-roosting 

331 
Red-capped 
Robin 

Petroica 
goodenovii 

200415 
1620-
1730 

Remnant 1 
0403482 E 
6790549 N 
(REM103) 

2 0 
called, 
foraged 

no 
pair foraged in acacia 
shrubland with York Gum 
canopy 

332 
Red-capped 
Robin 

Petroica 
goodenovii 

220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

2 0 
foraged, 
called 

no 
adult female, sub-adult 
male (eclipse plumage) 

333 
Red-capped 
Robin 

Petroica 
goodenovii 

220415 
1550-
1730 

Remnant 3 
0406559 E 
6789837 N 

2 0 
foraged, 
called 

no 
adult female with sub-
adult male in York Gum 
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(nd=not 
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Comments 

(REM302) stand 

334 
Red-capped 
Robin 

Petroica 
goodenovii 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

2 0 
foraged, 
called 

no 

first mixed species 
foraging group of 
Chestnut-rumped 
Thornbill, Western 
Gerygone, Southern 
Whiteface, Rufous 
Whistler 

335 
Red-capped 
Robin 

Petroica 
goodenovii 

230415 
0720-
1035 

Remnant 4B 
0406225 E 
6788095 N 
(REM403B) 

3 0 
foraged, 
called 

no 

pair with young male on 
upper E slope in 3rd 
mixed foraging group of 
Yellow-rumped Thornbill, 
Chestnut-rumped 
Thornbill, Inland Thornbill, 
Southern Whiteface and 
Redthroat 

336 
Red-capped 
Robin 

Petroica 
goodenovii 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

2 0 foraged no 
pair in shrubby gully 
upper W slope, 327 m asl  

337 
Red-capped 
Robin 

Petroica 
goodenovii 

240415 
0715-
0925 

Remnant 4A 
0406963 E 
6789188 N 
(REM401A) 

2 0 
foraged, 
called 

no 
in small shrubby gully on 
lower NW slope 

338 
Red-capped 
Robin 

Petroica 
goodenovii 

240415 
0715-
0925 

Remnant 4A 

between 
0407170 E 
6789039 N 
(REM402A) 
&  
0407375 E 
6789356 N 
(REM403A) 

1 0 foraged no 

female, in Acacia 
tetragonophylla and A. 
ramulosa shrubland with 
mixed species group 2: 
Chestnut-rumped 
Thornbill, Inland Thornbill, 
Redthroat, Yellow-
rumped Thornbill, Grey 
Fantail, Splendid Fairy-
wren, Western Gerygone, 
White-browed Babbler 

339 White-backed Cheramoeca 220415 1200- edge of Remnant 0406173 E 2 0 flew, no 311 m asl, old survey site 
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Swallow leucosterna 1205 4B 6788804 N 
(BRREM01 - 
190913 
survey) 

perched on NW edge Remnant 4B; 
pair obs - on autumn 
movement north 

340 
Welcome 
Swallow  

Hirundo neoxena 121014 
1710-
1815 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 2 
perched, 
drank 

likely 
on edges of water tank 
and windmill 

341 
Welcome 
Swallow  

Hirundo neoxena 220415 
0715-
1045 

Remnant 2 
0404864 E 
6789752 N 
(REM204) 

1 0 
foraged, 
called 

no  

342 Tree Martin 
Petrochelidon 
nigricans 

O91014 
O730-
O955 

Remnant 5 
0407593 E 
6788454 N 
(REM501) 

4 0 foraged nd 

foraged over 
Allocasuarina campestris 
(Tamma) shrubland and 
Acacia acuminata (Jam) 
woodland 

343 Tree Martin 
Petrochelidon 
nigricans 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

3 0 
foraged, 
flew 

likely 
spring-summer breeding 
migrant 

344 Tree Martin 
Petrochelidon 
nigricans 

121014 
1710-
1815 

Revegetation 2 
0404111 E 
6788773 N 
(REV203) 

0 30 flewover likely 

flock of c. 30 birds obs @ 
1810 flying E towards 
roosts in or near Remnant 
4B 

345 Tree Martin 
Petrochelidon 
nigricans 

220415 
1200-
1205 

edge of Remnant 
4B 

0406173 E 
6788804 N 
(BRREM01 - 
190913 
survey) 

5 0 perched no 
nr White-backed Swallow; 
on movement north for 
winter 

346 Zebra Finch 
Taeniopygia 
guttata 

O91014 
O730-
O955 

Remnant 5 
0407745 E 
6788893 N 
(REM504) 

13 0 
foraged, 
rested 

yes 

rested in low acacias 
along edge of granite 
outcrop, incl 2 immature 
birds 

347 Zebra Finch 
Taeniopygia 
guttata 

101014 
O630-
1130 

Remnant 4B 
0405852 E 
6788544 N 
(REM405B) 

7 0 
foraged, 
flew 

yes 
foraged nr remnant edge 
and Crimson Chat nest 
site 

348 Zebra Finch 
Taeniopygia 
guttata 

111014 
0715-
1020 

Remnant 4A 
0406963 E 
6789188 N 

3 0 
foraged, 
called 

nd 
near shrubby gully and 
grassy edge 
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

(REM401A) 

349 Zebra Finch 
Taeniopygia 
guttata 

121014 
0650-
0940 

Remnant 3 
0406559 E 
6789837 N 
(REM302) 

4 0 
foraged, 
flew, called 

likely in York Gum patch 

350 Zebra Finch 
Taeniopygia 
guttata 

131014 
0700-
1010 

Remnant 2 
0404817 E 
6789447 N 
(REM202) 

4 0 
called, 
foraged 

yes  

351 Zebra Finch 
Taeniopygia 
guttata 

210415 
0945-
1100 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 12 
foraged, 
rested, flew, 
called 

likely 

small flock foraged in tall 
herb and grass layer, 
rested in branches of 
young York Gums then 
flew low through site 

352 Zebra Finch 
Taeniopygia 
guttata 

210415 
1620-
1700 

Revegetation 3 
0405236 E 
6788990 N 
(REV304) 

0 1 flewover likely flew fr nearby Remnant 2 

353 Zebra Finch 
Taeniopygia 
guttata 

210415 
1705-
1745 

Revegetation 4 
0405967 E 
6788923 N 
(REV402) 

0 5 
foraged, 
called, flew 

likely 

small group perched in 
dead Jam tree in eroded 
small gully/drainage line 
then flew low along gully 
south into Remnant 3 
(night roost) 

354 Zebra Finch 
Taeniopygia 
guttata 

220415 
0715-
1045 

Remnant 2 
0404997 E 
6789324 N 
(REM201) 

5 0 
called, 
foraged 

likely  

355 Zebra Finch 
Taeniopygia 
guttata 

230415 
0720-
1035 

Remnant 4B 
0405965 E 
6788415 N 
(REM401B) 

8 0 flew, called likely 
flew out of remnant into 
adjacent paddock 
revegetation 

356 Zebra Finch 
Taeniopygia 
guttata 

230415 
0720-
1035 

Remnant 4B 

0406918 E 
6788866 N 
(BRREM04 - 
190913 
survey) 

3 0 foraged likely 
in shrubby gully upper W 
slope, 327 m asl  

357 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

101014 
1720-
1805 

Revegetation 5 
0407656 E 
6789748 N 
(REV501) 

0 1 foraged likely  

358 Australasian Anthus 111014 0715- Remnant 4A 0407099 E 1 0 foraged likely near remnant edge below 
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Record 
No. 

Common Name Scientific Name Date Time Site name Site location Remnant Revegetation Behaviour 
Breeding 
(nd=not 
determined) 

Comments 

Pipit novaeseelandiae 1020 6789349 N 
(REM405A) 

waypoint 

359 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

121014 
1000-
1100 

Revegetation 4 
0405967 E 
6788923 N 
(REV402) 

0 2 foraged yes  

360 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

121014 
1710-
1815 

Revegetation 2 
0403931 E 
6788403 N 
(REV202) 

0 3 
foraged, 
called, flew 

yes on main access track 

361 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

141014 
0740-
0920 

Revegetation 1 
0403012 E 
6789618 N 
(REV103) 

0 1 foraged likely 
foraged along bare 
furrows nr isolated York 
Gum 

362 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

141014 
0740-
0920 

Revegetation 1 
0403442 E 
6789447 N 
(REV102) 

0 1 foraged nd 
foraged along grassy rows 
between York Gum and 
shrub plantings 

363 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

141014 
0940-
1040 

Revegetation 3 
0405575 E 
6789023 N 
(REV301) 

0 3 
foraged, 
called, flew 

likely 
likely nested in grassy 
interrows (poor survival of 
June-July 2014 plantings) 

364 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

210415 
0755-
0920 

Revegetation 1 
0403104 E 
6788999 
(REV101) 

0 1 foraged no 
foraged near edge of site 
with Muthingootha Road 

365 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

210415 
0755-
0920 

Revegetation 1 
0403012 E 
6789618 N 
(REV103) 

0 1 foraged no 

foraged in grassy 
interrows near isolated 
remnant E. leptopoda 
subsp. arctata 

366 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

210415 
0945-
1100 

Revegetation 2 
0404111 E 
6788773 N 
(REV203) 

0 1 foraged no 
foraged in herb and weed-
laden interrows 

367 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

210415 
1620-
1700 

Revegetation 3 
0405575 E 
6789023 N 
(REV301) 

0 1 
called, aerial 
displays, 
foraged 

likely 

gave aerial courtship 
display flights, foraged in 
moderately dense herb 
layer 

368 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

210415 
1620-
1700 

Revegetation 3 
0405216 E 
6789165 N 
(REV303) 

0 1 
foraged, 
called 

likely 
foraged in lush herb and 
weed layer  

369 
Australasian 
Pipit 

Anthus 
novaeseelandiae 

210415 
1705-
1745 

Revegetation 4 
0406002 E 
6789281 N  

0 1 foraged nd 
foraged nr old car wreck, 
REV403 
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Appendix 2: List of plant species recorded by Jennifer Borger during the spring 2014 and 
autumn 2015 surveys at “Hill View”, Morawa, Western Australia. Conservation-
significant species are shown in bold. *Introduced species, Y = yes (flowering 
recorded). 

 

Family  Species Flowering 

Aizoaceae Mesembryanthemum crystallinum * Y 

Aizoaceae Mesembryanthemum nodiflorum * Y 

Amaranthaceae Alyxia buxifolia  

Amaranthaceae Ptilotus obovatus  Y, Fruit 

Amaranthaceae Ptilotus gaudichaudii subsp. eremita Y 

Amaranthaceae Ptilotus holosericeus  Y 

Amaranthaceae Ptilotus polystachyus  Y 

Asteraceae Arctotheca calendula*  
Asteraceae Calotis sp.?  
Asteraceae Cephalipterum drummondii Y, seed 

Asteraceae Hyalosperma glutinosum subsp. venustum Y, seed  

Asteraceae Lawrencella rosea Y, seed 

Asteraceae Olearia muelleri  
Asteraceae Olearia sp. (tentative)  
Asteraceae Podolepis canescens Y, seed 

Asteraceae Podolepis lessonii Y, seed  

Asteraceae Rhodanthe manglesii Y 

Asteraceae Rhodanthe sp.  
Asteraceae Ursinia anthemoides* Y 

Asteraceae Waitzia acuminata var. acuminata Y 

Boraginaceae Echium plantagineum* Y 

Boryaceae Borya sphaerocephala  Y 

Brassicaceae Brassica tournefortii* Y 

Brassicaceae Lepidium sp. ?oxytrichum Fruit 

Brassicaceae Raphanus raphanistrum* Y 

Campanulaceae Lobelia winfridae Y 

Casuarinaceae Allocasuarina acutivalvis subsp. acutivalvis Y, Fruit 

Casuarinaceae Allocasuarina campestris  Fruit 

Casuarinaceae Allocasuarina huegeliana Y, Fruit 

Chenopodiaceae Atriplex bunburyana Fruit 

Chenopodiaceae Atriplex codonocarpa Fruit 

Chenopodiaceae Chenopodium gaudichaudianum  

Chenopodiaceae Dysphania pumilio  

Chenopodiaceae Enchylaena lanata Fruit 

Chenopodiaceae Enchylaena tomentosa Fruit 

Chenopodiaceae Maireana brevifolia Fruit 

Chenopodiaceae Maireana carnosa Fruit 

Chenopodiaceae Maireana georgei Y, Fruit 

Chenopodiaceae Maireana planifolia  
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Family  Species Flowering 

Chenopodiaceae Maireana tomentosa  Fruit 

Chenopodiaceae Rhagodia drummondii Y, Fruit 

Chenopodiaceae Rhagodia preissii Y, Fruit 

Chenopodiaceae Rhagodia sp. Watheroo  Y, Fruit 

Chenopodiaceae Salsola australis   
Chenopodiaceae Sclerolaena diacantha  Fruit 

Chenopodiaceae Sclerolaena eurotioides Fruit 

Chenopodiaceae Sclerolaena fusiformis  Fruit 

Colchicaceae Wurmbea densiflora  

Convolvulaceae Cuscuta epithymum* Fruit 

Cucurbitaceae Citrullus lanatus* Y, Fruit 

Cucurbitaceae Cucumis myriocarpus* Y, Fruit 

Dioscoreaceae Dioscorea hastifolia  Y, Fruit 

Ericaceae Astroloma serratifolium Y, Fruit 

Euphorbiaceae Calycopeplus paucifolius  Fruit 

Euphorbiaceae Euphorbia drummondii Y 

Euphorbiaceae Euphorbia tannensis subsp. eremophila Fruit 

Euphorbiaceae Ricinocarpos velutinus  Y 

Fabaceae Acacia acuminata  Fruit 

Fabaceae  Acacia anthochaera   
Fabaceae Acacia andrewsii  
Fabaceae Acacia assimilis subsp. assimilis (planted)  
Fabaceae Acacia colletioides  
Fabaceae Acacia coolgardiensis (planted)  
Fabaceae Acacia erinacea Y, Fruit 

Fabaceae Acacia exocarpoides  Y, Fruit 

Fabaceae Acacia kochii  
Fabaceae Acacia microbotrya (planted)  
Fabaceae Acacia neurophylla subsp. erugata (planted)  
Fabaceae Acacia ramulosa var. ramulosa Y 

Fabaceae Acacia sibina (planted)  
Fabaceae Acacia sp. (planted, blue green flat)  
Fabaceae Acacia sp. (planted)  
Fabaceae Acacia stereophylla (planted)  
Fabaceae Acacia tetragonophylla Fruit (very sparse) 

Fabaceae Acacia ulicina Y, Fruit 

Fabaceae Acacia umbraculiformis  Fruit (very sparse) 

Fabaceae Acacia victoriae (planted) Y 

Fabaceae Mirbelia longifolia   
Fabaceae Mirbelia trichocalyx Y, Fruit 

Fabaceae Senna artemisioides subsp. filifolia  
Fabaceae Senna glutinosa subsp. chatelainiana Fruit 

Fabaceae Senna pleurocarpa var. angustifolia Y, Fruit 

Fabaceae Senna sp. Austin   
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Family  Species Flowering 

Geraniaceae Erodium aureum* Fruit 

Geraniaceae Erodium cygnorum Y 

Goodeniaceae Scaevola tomentosa Fruit 

Goodeniaceae Scaevola spinescens Fruit 

Haloragaceae Haloragis odontocarpa Y, Fruit 

Hemerocallidaceae Dianella revoluta   

Lamiaceae Hemigenia divaricata Y 

Lamiaceae Hemigenia sp. Yuna  Fruit 

Lamiaceae Microcorys sp. Mt. Gibson Y 

Malvaceae Malva parviflora*  

Malvaceae Sida calyxhymenia  Y 

Malvaceae Sida sp. Pindar (broad leaf)  

Myrtaceae Baeckea crispiflora var. tenuior  
Myrtaceae Baeckea sp. Billeranga Hills P1  
Myrtaceae Calothamnus aridus Fruit 

Myrtaceae Eucalyptus ewartiana  Bud, Fruit 

Myrtaceae Eucalyptus kochii subsp. borealis Fruit 

Myrtaceae Eucalyptus leptopoda subsp. arctata Y, Fruit 

Myrtaceae Eucalyptus loxophleba subsp. supralaevis Fruit 

Myrtaceae Eucalyptus salmonophloia  Fruit 

Myrtaceae Eucalyptus sp. (planted) (? salubris)  
Myrtaceae Eucalyptus stowardii Fruit 

Myrtaceae Eucalyptus synandra T Fruit 

Myrtaceae Melaleuca barlowii P3 Y, Fruit 

Myrtaceae Melaleuca barlowii x nematophylla  Y, Fruit 

Myrtaceae Melaleuca eleuterostachya Fruit 

Myrtaceae Melaleuca hamata Fruit 

Myrtaceae Melaleuca nematophylla  Y, Fruit 

Myrtaceae Melaleuca radula Y, Fruit 

Myrtaceae Thryptomene costata Y 

Pittosporaceae Pittosporum angustifolium Fruit 

Plumbaginaceae Limonium sinuatum* Y, Fruit 

Poaceae Amphipogon caricinus Seed 

Poaceae Aristida contorta  
Poaceae Austrostipa elegantissima  Seed 

Poaceae Austrostipa tenuifolia  Seed 

Poaceae Austrostipa sp.   
Poaceae Avena barbata* Seed 

Poaceae Hordeum leporinum* Seed 

Poaceae Lamarckia aurea* Y, Seed 

Poaceae Monachather paradoxus Seed 

Poaceae Pentameris airoides * Seed 

Poaceae Tragus australianus Fruit 

Polygonaceae Emex australis* Fruit 
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Family  Species Flowering 

Portulacaceae Calandrinia primuliflora Y 

Proteaceae Grevillea paradoxa Fruit 

Proteaceae Grevillea sarissa   
Proteaceae Hakea recurva subsp. recurva Fruit 

Proteaceae Persoonia pentasticha P3 Bud 

Pteridaceae Cheilanthes sieberi subsp. sieberi  

Rutaceae Philotheca brucei subsp. brucei  

Rutaceae Philotheca deserti subsp. deserti   

Santalaceae Exocarpos aphyllus  Fruit 

Santalaceae Santalum acuminatum Fruit 

Santalaceae Santalum spicatum Y 

Sapindaceae Dodonaea inaequifolia  Fruit 

Scrophulariaceae Eremophila clarkei Y, Fruit 

Scrophulariaceae Eremophila eriocalyx  
Scrophulariaceae Eremophila latrobei subsp. latrobei Y 

Scrophulariaceae Eremophila oldfieldii subsp. oldfieldii  Fruit 

Solanaceae Duboisia hopwoodii  Y 

Solanaceae Solanum lasiophyllum  Y 

Solanaceae Solanum orbiculatum  Fruit 

Thymelaeaceae Pimelea microcephala  

Zygophyllaceae Zygophyllum ?eremaeum   
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Appendix 3: Conservation code descriptions 
 
T: Threatened Flora (Declared Rare Flora — Extant) 
Taxa1 which have been adequately searched for and are deemed to be in the wild either rare, in 
danger of extinction, or otherwise in need of special protection, and have been gazetted as 
such (Schedule 1 under the Wildlife Conservation Act 1950). 
 
1: Priority One: Poorly-known taxa 
Taxa that are known from one or a few collections or sight records (generally less than five), all 
on lands not managed for conservation, e.g. agricultural or pastoral lands, urban areas, Shire, 
Westrail and Main Roads WA road, gravel and soil reserves, and active mineral leases and 
under threat of habitat destruction or degradation. Taxa may be included if they are 
comparatively well known from one or more localities but do not meet adequacy of survey 
requirements and appear to be under immediate threat from known threatening processes. 
 
2: Priority Two: Poorly-known taxa 
Taxa that are known from one or a few collections or sight records, some of which are on lands 
not under imminent threat of habitat destruction or degradation, e.g. national parks, 
conservation parks, nature reserves, State forest, vacant Crown land, water reserves, etc. Taxa 
may be included if they are comparatively well known from one or more localities but do not 
meet adequacy of survey requirements and appear to be under threat from known threatening 
processes. 
 
3: Priority Three: Poorly-known taxa 
Taxa that are known from collections or sight records from several localities not under 
imminent threat, or from few but widespread localities with either large population size or 
significant remaining areas of apparently suitable habitat, much of it not under imminent 
threat. Taxa may be included if they are comparatively well known from several localities but 
do not meet adequacy of survey requirements and known threatening processes exist that 
could affect them. 
 
4: Priority Four: Rare, Near Threatened and other taxa in need of monitoring 

1. Rare. Taxa that are considered to have been adequately surveyed, or for which sufficient 

knowledge is available, and that are considered not currently threatened or in need of 

special protection, but could be if present circumstances change. These taxa are usually 

represented on conservation lands.  

2. Near Threatened. Taxa that are considered to have been adequately surveyed and that do 

not qualify for Conservation Dependent, but that are close to qualifying for Vulnerable.  

3. Taxa that have been removed from the list of threatened species during the past five years 

for reasons other than taxonomy.  

 
5: Priority Five: Conservation Dependent taxa 
Taxa that are not threatened but are subject to a specific conservation program, the cessation 
of which would result in the taxon becoming threatened within five years. 
 

http://florabase.dec.wa.gov.au/search/advanced?current=y&constat=T&type=sum
http://florabase.dec.wa.gov.au/conservationtaxa#ref1
http://florabase.dec.wa.gov.au/search/advanced?current=y&constat=1&type=sum
http://florabase.dec.wa.gov.au/search/advanced?current=y&constat=2&type=sum
http://florabase.dec.wa.gov.au/search/advanced?current=y&constat=3&type=sum
http://florabase.dec.wa.gov.au/search/advanced?current=y&constat=4&type=sum
http://florabase.dec.wa.gov.au/search/advanced?current=y&constat=5&type=sum

