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Photographs (front cover): The photograph at the tafisplays a landscape which has been
substantially fragmented into narrow strips of native vegetation largely disconnected from
other remnants This was takeifrom a ridgeline woodland and shrubland remnamm Jenny

Y St farth @réanaged by Neil Bothat Gllingarra, looking north toward Bindoelloora Road

(4 May 2011)The photograph below shows a landscape with improved habitat connectivity
through the retention of remnant native vegetation along drainage lines and hillsi¢pdday
2011) This was takerfirom the same ridgetop remnantised in the photograph aboveill
photographs presented in this report without credits were taken by InSight Ecology.
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Executive summary

The CalingitfNew NorciaGillingarraPiawaningR A & G NA Ol 0 G KS Wwa i dzR®€ | NEF
grazing landscapmcated about 130 km northeast of Perth within the southern Moore River
catchment. This area has retained approxigiat30% of its native vegetation cover since its
Europeansettlement over 130 years ago. This is significantly more than other parts of the
Western Australian cropping zone where onkp% of native vegetation remains. This confers
significant conservationd | f dzS (2 (GKS addzReé | NBIFQa NBYyY!
NEKIFIOoAfAGIOGA2Y® | RRSR (G2 (GKAa Aa GKS RA-&aidNRC
Fy FNBF 2F 2dziadlyRAy3I &@SG ONRGAOFffte&@ &l KNS
biodiversity hotspot.

Remnant native vegetation of the study area is moatindoo woodland, mallee, ardtyandra
shrubland on the lateritic ironstone and granite ridges and upper sloglasiblandheath on
some valley slopes and, occasionally, vallggors, york gum, wandoo andsalmon gum
woodland along drainage lines, and some ephemeral wetlands along valley floors. Some of
these upland plant communities are in notably good ecological condition following fencing and
exclusion ofivestock. Others areecovering from past grazing and weedasion The heaviest
human footprint, however, has typically been on the sandy and loamy valley floors and lower
slopes where removal of woodland, shrubland and heathland has substantially fragnented
degradedhabitat for wildlife. As a consequence, remaining patches of native vegetation have
become disconnected from their upland counterparts, surrounded by a matrix of cropping and
grazing land, roads and villages. This has prevented or at best significarglyeidfhe normal
movement and dispersal &y groups ohative fauna across the landscape.

This report presents the results af 20112012 studyof bird communities and habitats in
remnantnative vegetatiorand native and exotic woody perennial cropsross the study area.

This wasundertaken to provide baseline informatimn mainly terrestrial bird species and their
habitat in remnantand plantedvegetation at selected sites in the study ar€ehese data
provide new knowledge of the avifauna of tiégdscape and their conservation requirements
This information will be used to help inform strategies and actionsnjarove habitat quality

and connectivity across thaistrict. The role of revegetatiomcludingwoody perennial crops in
contributing tothis workis of importance in a landscaleat isexploring the commercial value

of these plantations. The project also builds on avifaunal data obtained through recent projects
completed in the southern Moore River catchment, dlge 2011 Recovery and retection of
GKS a22NB wWAGSNI /I OKYSyYy (i Qa and &N#& Iwarls(go8®0). b I (i dz
Collectively, the results of these projects will hglform andguide management of the farming
landscape for biodiversity conservation asustainablgproduction outcomes.

The surveys were conducted apring (October) 2011and autumn (April 2012t 15 sites 6
farming properties) across the catchment. These sites were located in remverdoo and

marri woodlandand shrubland on lateritic ironstoneral granite ridges, breakaways and upper
slopes,wandoo andyork gum woodland on lower slopes and along drainage lingslated
salmon gum woodland patches banksia and coastal blackbutt woodland and melaleuca
shrublandon valley floors, and ephemeral watlds. Key bird attributes sampled at each of
these sites were relative abundance, species richness, community structure (based on
composition of foraging guilds), and habitat use.
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The bird assemblages of the study area are a microcosm of a formerly more diverse and
extensive avifauna. They are characterised by a diverse mix of ground, shrub, canopy and aerial
insectivores, nectarivores/insectivores, a nectarivore, ground graniver&snopy granivore,
carnivores, omnivores, and some aquatic guilds. A total #67jndividual birds from68
species were recorded during the surveys in the study area. Most (62. 3% of these were
terrestrial species with aquatic speci&saf 10.3%) comprising the remaindeFewer terrestrial

birds (7.4%) were recorded in spring (561) than in aut606). This was probably caused by

an autumnal influx of ground granivores from neighbouring areas such as Australian Ringneck
and Elegant Parrot seekjrfood, nomadic species tracking seasonally available fruit and other
food, e.g. Silvereye, posiatal dispersal of new season young birds, e.g.-&ggbed Robin,
Splendid Faiwvren and Whitefronted Chat, and the higher detectability of resident species
following completion of breeding, e.g. Redpped Robin and Splendid Faigen.

More terrestrial birds were recorded in remnantghan in revegetationin the study¢ 378
individuals from 48 species in spring compared with 183 birds from 37 species timgdaim

the same seasarThere wasa 14.3% decrease in the number of land bird species recorded in
autumn (36) compared with spring (48). This difference was not as markigdtlas previous
study (2011)n which39 land bird speciesere recordedn autumn and 61 in spring. Thisost
likely refleced the inclusion of a greater number of revegetation si{8%in the 2012 sample
relative to the 2011 study (3 revegetation sites). Summer breeding migranth as Shining
BronzeCuckoo, Sacred Kingfisher awthite-winged Triller and nomadic honeyeaters including
Western Wattlebird and Spirgheeked Honeyeater contributed to the larger spring
complement.

The most abundant species in remnants wargiquitous, resilient and adaptiveirds of
farming landscapedhey included Australian Ringneck, Galah, Brown Honeyeater, Weebill and
Silvereye.The latter three species readily foraged and sometimes nested in dense foliage of
plantings including tagaste, eucalypts and brushwootihe least abundant birds in remnant
across both seasons wereeregrine Falcon, Rexhpped Parrot,Spotted Pardalote Scarlet
Robin Golden WhistleiWestern Spinebitind Yellowplumed Honeyeater.

A total of X4 foraging guilds were recorded during the stuglO of these were terrestriadnd

the remaining4 aquatic Sevenforaging guildswere most commonly encountered in the
surveys- ground insectivores,shrub insectivores, canopy insectivores, aerial insectivores,
carnivores, ground granivores, anchectarivores/insectivores Representative ground
insectivores wereSplendid Faimwren, White-winged Fairywren, Redcapped Robinand
Australian Magpie. Shrub insectivores includééestern Thornbill, Rufous Whistler, Grey
Shrikethrush, and Grey Fantail Canopy insectivores weréd/eebill, Western Gerygone and
Striated Pardalote. Aerial insectivores were commonly Welcome Swallow, Tree Martin and
Blackfaced Cuckoahrike. Carnivores included Grey Butcherbird, Pied Butcherbird, Sacred
Kingfisher and Wedgmiled Eagle. Ground granies included the ubiquitous Australian
Ringneck and Galah, Little Buttgoail and, in autumn only, Elegant Parrot. Brown Honeyeater,
Red Wattlebird and Yellothroated Miner were common nectarivores/insectivores recorded in
both seasons. Several of theggesies readily exploited food, shelter and occasionally nest sites
available in older revegetation, e.g. Splendid Fairgn, Redcapped Robin, Rufous Whistler,
Weebill, Western Gerygone, Brown Honeyeater and for the first time in studies by InSight
Ecology in the district, Western Thornbill and Grey Shitlkeush. These latter two speciesme
normally core woodland insectivores but in the study afpaged through 11 yeawld
eucalypt, melaleuca and acacia plantings on Carrah Farms.
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Thirty-eight (38) bird species 065.%% of the sampled bird community were observed breeding
during the study. Most31) were terrestrial species while the remaindéf) were aquatic
species imn ephemeral wetlandon Flora Downs and spriffpwing streams at Carrah Farms
and Sammon HillsMost (71%)breeding records came from remnants and included obligate
and facultativehollow-nesters¢ S @3 @ / | NJ}Cloadkaio®, &alahf Ausbdlian Ringneck and
Sacred Kingfisher, large and smalper canopynesters¢ e.g. Wedgdailed Egle, Australian
Magpie, Magpidark and Weebill, shrubestersg e.g. Inland Thornbilk¢corded nestingn 6-8
yearold broombush revegetation), Rezhpped Robin and Silvereye, and ground or near
ground nesterg; e.g. Splendid Faiwren and Little Buttonquail. Several aquatic species were
breeding inthe wetland on Flora Down&evegetation provided nest sites for 18 or 47 dfall
breeding bird species detected in the stugya substantial component which highlighted the
value of planted habitats foritws in the study area.

Occurring within the Calingiri Important Bird Area, the study area provided habitatSfdnird
species ofjlobal, nationalWA state or local conservation significancev8nteen(17) of these
species are significant at national and state levels. One of theake nationally endangered
I I Ny I 6 @Cpékatoofwhs®ecorded during the study. The remainirgspecies are locally
significant because of the extent of loss and fragmenotatiof their habitat across the
catchment, possible consequent declines in population armk contractions in rangeor other
threats. Several of these species were recorded during the stedg.Peregrine Falcon, Scarlet
Robin, Elegant Parrot, Crimsohdt, Western ThornbillJnland Thornbill, Golden Whistlemd
Grey Shrikehrush.

Practical actions to protect, enhance anda@nnectexisting bird assemblages and their habitat
are presented. These emphasise the importance of maintaining and, wherilggsscreasing

the sizeand connectivity of key remnants while improving their condition for woodland
shrubland/heathlandbirds through adoption of a landscape design. The mitigation of threats,
particularly ongoing vegetation clearance, salinity, tavibgging, pest plant and animal
incursion, and impacts associated with climate change is discusdesl. importance of
obtaining andusing empirical knowledgef the biology and ecology of birds in fragmented
landscapes to inform conservation and sustéieanatural resource management planning and
projects is emphasised. Some basic but key concepts and considerations to help the reader
understand the influence of landscape scale on habitat restoration and the relevance of the
science of connectivity consation are also presented.

Finally, a suite of recommendations are put forward to protecicoanect and improve habitat

for birds in the study arealhese focus on protecting and increasing connectivity between the
real bush gems in the districlTheseinclude wandog marri and salmon gunwoodland on
Carrah Farms, Damara Downs, Cooinda Park, Sammon Hills and Wensleydale. Linking these
upland blocks to their lowland and riparian york gusalmongum and banksiaoastal
blackbutt woodland counterparts wadd improve connectivity for woodland birds and other
fauna These may includée nearthreatened Chuditch and conservatialependent Quendg

both species sightetecentlyon Carrah Farm3hese are some of the key building blocks fer re
connecting habitd and fauna populations and communities across the district. Also, the
opportunity to improve connectivity of remnant woodland in the Calingiri district with the
adjacent and extensive Bindoon Military Training Area woodland and southern Darling Range
resaveswarrantsfurther investigaion.
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1. Introduction

1.1 Project background

The native vegetation of southwestern Australia has been extensively fragmented by over 130
years of clearance for agriculture, roads and urban development (Saunders and de Rebeira
1991, Crarar and Hobbs 2005). Native fauna dependent on habitat provided by this vegetation
have consequently declined and, in many districts, disappeared (Burbidge and McKenzie 1989;
Abbott 1997). Coupled with pressure from predation by introduced mammalian caesivo
European fox, cat and rodents, competition from rabbits, weeds, feral bees and introduced and
naturalised native birds, altered fire regimes, and a changing climate, ecosystems of this region
are at risk of further degradation and potential collapd¢obbs 1993; Keighery et al 2004;
Department of Environment and Conservation [DEC] 2006). Small mammal, reptile, and
dispersalimited and habitat conditiorsensitive terrestrial bird species are particularly
vulnerable (Brooker and Brooker 1997, 2001; gkig et al 2004; Keighery et al 2004; InSight
Ecology 2007).

t F N} R2ZEAOIffes (GKS&AS AYLI Oda KIF@BS 2O0CdmeNBR
forests and woodlands of southwestern Australia. Dry eucalypt woodlands belong to one of the

10 Australian ecosystems most vulnerable to tipping poimtee Mediterranean ecosystems of
southwestern Australia (Laurance et al 2011). Tipping points occur wineoeest
environmental changes can cause disproportionately large changetheinproperties or
characteristics oécosysters (also see ecological thresholds, reviewed in Huggett 2005)

The need for strategic, scienagormed action to attempt to arrest these declines has led to a
range of biodiversity conservation and natural resource managemssgrams and projects

I ONRP&aa GKS adin teGexayearda Fhaze khave Jafigeted predator and pest
YEYyF3aASYSyid oSo®3add 59/ Qa 2SaidSNYy {KASER t NP
Project), threatened species and community conservation (e.g] BirdF S ! dz&a G NI f A |
Blackk 201 122 tNR2SOlz 22CcQa 222RflyR 2} G§0K t
Southwest Australia Ecoregion Initiathe G KS 2 Af RSNy Saa {20ASGe
Woodlands Projedt ecological rehabilitation andNB & G2 Nl A2y 6Sd3Id 59/
NEO2@PSNE OFGOKYSY(G LINRPINIYI DNBSYyAy3 ! dza i NI f
Project), salinity mitigation (e.g. the Catchment Demonstration Initiative), and conservation
farming (e.g. Moore Catchmén / 2 dzy OAf Q& NALI NRFY FSyOAy3d |y
remnant projects, perennial pastures and other production systems projects). A common goal

of these initiatives has been to educate land managers and ultimately improve how land is
managed fo better on-groundbiodiversityconservatiorand productionoutcomes.

c

Q
N
!

At the catchment and farm scales, Moore Catchment Council (MCC) has recentlyc(26€)

initiated four projects to protect priority native woodland, shrubland and heathland remnants
revegetate degraded riparian and valBgor systems, utilise saltbush pastures to mitigate
wind erosion, and improve habitat and connectivity on farms for threatened and declining
birds. These have been funded by the State NRM Program, the Federdl@oveSy & Q& / |
For Our Country (CFOC) Program, and private investment. In addition, MCC has recently
completeda number ofother CFO@unded erosion control, pest and weed management, and
community engagement projects across Moore River catchment.
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This report investigates therelative abundance, species richneasd structure of bird
communities and their use of habitat the study area. Results are discussethe context of
the role and importance of remnant and planted vegetation as bird hahita to facilitate bird
movement along linkages and potential corridonsthe district and surrounding areaslhis
work builds on the results of previous birdlated studies undertaken by InSight Ecology to
inform the management of remnanand plantedhabitats for birds and other fauna in this
catchment (see InSight Ecology 2008, 2009, 2010, 2011).

1.2 Objectives

This report presents the results of baseline surveys of terresandl some aquatibirds and
their habitat conducted over two seasons in neamt native vegetationand planted native and
exotic woody perennial cropat sites inthe CalingiiNew NorciaGillingarraPiawaning district
of southern Moore River catchment (thgtudy are&. Specifically, the report aims to:

91 Describe the relative almdance, species richness, structure (using composition of
foraging guildsand conservation significanaé bird communities present;

91 Characterise bird use of habitat in remnant and revegetated sieduding woody
perennial crops

1 Identify key biological conservation and natural resource management issues in the
study area

1 Review the connectivity of vegetation cover and the role of revegetation for bird
conservation in the study area;

1 Provide recommendations to help protedbird habitat and improve ecological
connectivity across theouthern Moore River catchment

2. Methods

2.1 Site selectiorand mapping

Familiarity with the study area (Figure 1) and land ownership patterns was established during
bird surveys undertaken by InSight Ecology foevious projects in the catchment. These
included the Revegetation of Natural Drainage Lines and Protection of Remnant Vegetation in
the East Moore Catchment Project (2008), West KoojarGillingarra Catchment
Demonstration Initiative (CDI) (20@®), and Recovery and Protection dofhe Moore River

/' FGOKYSYiQa ¢KNBFGSYSR-1IB I GdzNF £ ' daSida t Ne2aSC

A total of 15 siteswere selected for bird surveying acrogsfarms in the study area for this
project (Figure 1 and Table).IThese surveyed mix ofremnant native vegetation7(sites) and
revegetation 8 sites).Revegetationsurveyedcomprised4 mixed eucalypt and shrubland and 4
woody perennial crogites(one site each ofandalwood, brushwoodsaltbush and tagasaste).

Vegetation communities surveyed in remnants included eucalypt woodlangrincipally
wandoo, york gum and salmon gum, mixed woodland/shrubland/heath, and ephemeral
freshwater/brackish wetland. Table 1 shows stratification of the survey effort by site numbe
site and property name, remnant or revegetation status, season surveyed, vegetation type,
topographic unit, and soil type/geologiNo nature reserves, national parks or road reserves
were surveyed during the study.
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Aerial photographs were supplied byQW& for each site to assist in selection of surveying
routes, identification of vegetation communities, and analysis of landscape contextraad
patterns. Analysis of habitat and landscape connectivity used Geo@igh satelliteaided
imagery grouneruthed by site inspectionsonducted by InSight Ecolagy

All sites selected had either already been fenced under the project or prepimjscts The
wetland sitewasdry in autumn but inundated during winter and spring. Several of the sites had
been separately assessed for the condition, composition and health of their remnant native
vegetation, land use history, and fauna habitat types presdating previous studies
undertaken by InSight Ecology anede Catchment Council

Figure 1:Location of the study area. ThH®ack line indicates the location of Moore River
catchment.Blue dots represenproperties containing sitestudied in this project. & stars
representthe location of properties surveyed for birdshder the previous project (see
InSight Ecology 2011(reertinfilled areas are the Important Bird Areas that occur within
southern Moore River catchment. Image: Moore Catchment Council.
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Table 1: Sites surveyed for birds in the study area. Stratification of survey effort follows the approach
usedinthevnSO2 FJSNE YR t NRPGSOGA2Y 2F GKS a22NBE wA @SN
(InSight Ecology 2011) a@DIProject(InSight Ecology 201®ach site has been previously surveyed for

birds by InSight Ecology. Sites shown with an asterisk have been surveyed by InS|ght Ecology since 2008
present Sites surveyed by InSight Ecology sincel20é shown by an inverie & @€ @

Site | Site and Remnant or Seasons | Vegetationtype/s and Topographic Soil type/
no. property name revegetation | surveyed | land use history unit geology
1* Mason remnant spring wandoomarri ridgetop/ lateritic
(Carrah Farms autumn woodland,banksia breakaway, ironstone
Calingir) 201112 acaciadryandra uplandslopes capping
shrubland heathland with granite
historically lightly logged outcrops
2* Mason revegetation | spring mixedspecies lower valley sand
(Carrah Farms Site 1(main autumn plantings (1 yearsold) slopes, drainage
Calingir) creek) 201212 line
3* Mason revegetation | spring Melaleucathyoides M. riparian sand
(Carrah Farms Site 2(Lang autumn radula, saltbushhakea
Calingir) wood Creek) | 201112 (5-6 yearsold)
4* Mason revegetation | spring allocasuarina lower slopes, sand
(Carrah Farms Site 3 autumn acaciamelaleuca drainage line
Calingir) (Gooden Gully| 2011-12 salmongum plantings
(9-10yearsold)
5* Hendryfor remnant spring mixed banksia valley floor deep sand
Stephanelli autumn coastalblackbuttnuytsia
(Flora Downs 2011-12 woodland, sandplain heath
Gillingarra West ephemeral wetlandpast
lightly grazed now fenced
6" Hendryfor revegetation | spring tagasaste plantation valley floor deep sand
Stephanelli autumn (part of 26 hgplantation,
(Flora Downs 2011-12 5 years oldgut 2009 &
Gillingarra Wegt grazed summe2017)
" Harridge remnant spring wandoo woodlandwith ridgetop/ lateritic
(Cooinda Park autumn dryandra,xanthorrhoea, breakaway, ironstone
New Norcia 201112 heathy, excluded from upland slopes capping with
past grazing, fully fenced granite
" Woods(Damara | remnant spring wandoo woodlangheavily | low hill lateritic
Downs,Calingir) autumn grazed in past, fenced ironstone
201112 2005 capping
" Woods (Damara | revegetation | spring brushwood(Melaleuca lower slopes/ sand
Downs,Calingir) autumn uncinatg) - 4 ha, 6 years riparian
201112 old, fully fenced
10" | Pearson remnant spring york gum-wandoo low ridgeline lateritic
(Sammon Hills autumn woodland past grazed granite
Waddingtor) 201112 needs new fencing
11~ | Pearson remnant spring york gum woodland riparian sand, sandy
(Sammon Hills autumn past grazednd logged, loam
Waddington) 201112 now fully fenced
12~ | Pearson revegetation | spring sandalwood plantation lower slopes/ sandy loam
(Sammon Hills autumn ca.5-6 years oldfenced nearriparian
Waddingtor) 201112
13" | Scotney remnant spring salmongum woodland lower valley slopey sand
(Wensleydale autumn heavily grazed in past,
Piawaning 201112 now fenced
14~ | Scotney revegetation | spring saltbush along drainage salineriparian sand
(Wensleydale autumn line (9 month-old in April system
Piawaningy 201112 2012, fenced
15" | Scotney revegetation | spring mixed eucalypts and shrub| salineriparian sand
(Wensleydale autumn (10 yeasold) adjoining system
Piawaningy 201112 saltbush plantingssheep
grazed in autumnfenced
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2.2 Bird surveysand land use

All of the sites were surveyednce in each of two different seasomsspring 6-11 October
2011) and autumn (2427 April 2012y the same experienced ornitlagist (Andrew Huggett
[A.H.]). These sites occurred on properties dispersed across the southern and-easttrn
parts of thecatchment (Fig. 1). Most properties were grazed by sheep and/or cattle and farmed
for wheat, oats, barley and/or canola. All remnants and revegetation had been fenced to
SEOt dzRS t A @S & (2 GidinixgdBedies lanthgeeral decdagsionatlydgiked by
sheep in autumn whil€€ t 2 NJ  tagasasyedp@ntatiowas heavily grazed bsattle inthe
summerof 201112

Surveys wergenerallyconducted during periods of peak bird activity in the morning (c2007
1100) and afternoon (ca@00-1830). Survgs did not occur during windy or wet weathétach

site was surveyed for 3050 minutes by A.H. undertaking an area search (Loyn 1987; Huggett
et al. 2004; InSight Ecology 20@®1Q 2011 of habitat. This involved A.H. steadily walking a
loop route in which different forward and return legs, separated where possible by a distance
of at least 60 metres (to minimise the potential for recording the same bird twice), were taken
through the man habitats present at each site. Where possible, an equivalent area was
surveyed in both remnants and revegetation (ca 5 ha per sie¢asionally, point counts every
100 m along line transects were used with recording swaths of 50 m each side ofeha lin
strips of revegetation where area searches could not be accurately depldyedto the
narrowness of the stripWherever possible, sampling of paddock edge vegetation was avoided.
Two different ageclasses of revegetation were surveyed-6 and 1011 year old¢ on one
property (Carrah FarmsWhere possible, revegetation and remnant sites @arrah Farms
were surveyed during the same session, ie. during the morning or the afternoon survey periods
of the same day.

All birds observed or heard at aesitvere recorded, including individuals flying over the site.
Data recorded included the species present, number of individuals observed, date, time and
location (site) of record, behaviour (ie. foraging/feedimgsting pursuing potential mates,
courtship feeding matesgcalling, mobbing, resting, flying), use of habitat, and other relevant
information such as age, species composition and condition of remnants and revegetation,
weather, and bird interactions (eg. predation, predator avoidance, mating). gusin
nomenclature consistent with Christidis and Boles (2008), these data were entered in
taxonomic order into a MS Excel spreadsheet.

The standard ornithological identification reference used in the field was Pizzey and Knight
(2007). Barrett et al. (2003n conjunction with Saunders and Ingram (1995) were used to
confirm reported distribution and dispersal patterns of birds, especially nomadic and seasonally
migratory species. These latter two texts were consulted in addition to relevant volumes of the
autK 2 NAGF GAGS al FyRo221 2F !daAGNIYfAlLYYI bSg %S
editors ¢ see References)n addition, historical records of bird occurrence in the catchment
GSNE | O0OSaaSR FTNRY 59/ Q& bl (dz2NSal (dowaBidfhi@A S a
Australia).

All observations were made using a pair of Zeiss 10x40BT® binoculars fixed tbarfass®
cheststrap. Aerial photographs and maps of each of the properties and the district were used
to provide landscape contexhelp assessonnectivity,and assist in the selection of survey
sites. A total off73photographs were taken of the survey sites and the surrounding landscape,
plant communities, and bird and mammal fauke additional 59 photographs were taken of
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the 4 July 2012 kil field day.These were taken using@anon PowerSha X210 I814x zoom
digital cameraand archivedn an image libraryusing Microsoft Office Picture Manager 2007®
software. Some of these images are presented in this report. All images, data and related
material were stored on a standard 500GB ATA HDD backed up to a 500GB external HDD.

A total 0of30.6hours Q.04 hours per siteacross b siteg was spent surveying birds in the study
area in October 201 and April 2012 Of this effort, remnants were sartga for a total of17.8
hours (25 hours per site 7 siteg while 12.7 hours were spent in revegetatior(1.6 hours per
site, 8 sites) This greater(16.6%)amount of time spent surveying in remnants relative to
revegetation reflected the habitat complexjtguality and sizeof remnants The amount of time
spent surveying remnants in spring and autumn wasilar. The study focused aerrestrial
birdswhile also recording the presence of aquatic birds at an ephemeral wedaritie Flora
Downsremnant natie vegetationsite.

Throughout this report the common names of birds have been used. This facilitates ease of
reading and interpretation by neaornithologists. The scientific names of these species are
provided in theappendicesThe location of each birgurvey site is provideth Appendices -B.
Appendix 3 provides detailed images of the distribution of remnant native vegetation at four of
the six properties that participated in this study.

Platesl-24 showrepresentativeremnant and plantedites survegd for birds in the study area.
These reflect each of the main topographic, soil/geologic, vegetation, bird habitdt
revegetationtypes sampledn the study

Remnant native woodland and shrubland communities

Plate 1: Dryandra shrubland mixed with Plate 2: Wandoo woodland on breakaway,
wandoog 2 2 Rf ' YR 2y al 42y Qa aNRRIDE2INBYY I yis gAGK (NS
remnant(October 2011) for a range of birdbat and reptilespecies

(October 2011).
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Plate 3: Wandoo woodland witkanthorrhoea Plate 4: Xanthorrhoea (grass tree) provdde
ground cover, Harridge @dgetop remnant habitat for small mammals, reptiles and birds
(October 2011) 2y I F NNAR3ISQA (AMARES (2 L) NI

Plate5: Salmon angork gum woodland Plate6: Active Wedgdi A f SR 9 3f SQa
NEOSyidte FTSYyOSR 2y { 02 iiyéolteisalnmdhNgria8{NOI2( vt P R S &
hollows for cavitynesters such as Galah and Sometimes birds like the Zebra Finch nest
Striated PardalotéOctober 2011) in the underside of these structures

(October 2011).

Plate7: Ayork gum riparian remnant on Plate8: Weebills are tiny, inseatating

t SINE2Yy Qa LINRLISNI & ¢ KA OlirdstiddtBlean tReSdiagd eh@bRancheg R

nestsites for Red Wattlebird, Western of york gum andwandoo, maintaining tree

Gerygone and Weebill, among othe¥spril KSIfGK ot SI NA 2 yQriobeNA LI NA |
2012). 2011).
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Plate9Y | SYRNE Qa NBYY Il yi a RiA&a NdanfHesargeysite shown iRlate

sandplain in autumnt has been recently 9, an ephemeralwetlandoccurs in spring.
fenced to exclude stock and contrasts Winter rainstransformed this site into a lush
with Plate D taken after winter rains oasis fomesting guatic bird such as ducks,
(April 2012) cormorants, herongandibis. Raptorsalso

foraged and nested her@ctober 2011)

Plate:2  yR22 NBYY !l yitd, 2y 2 Platkla Spouts in oldvandoo at the site

showingan absence of natural regemation surveyed in Platellwere used by nesting
on the pastgrazed now-fencedlateritic ridge DFfFTK YR AyaLSO&GdSR oe |/

(October 2011) CockatoqOctober 2011)

i 7 !

Plantednative eucalypts brushwood/shrubssaltbushand sandalwoocnd exotidagasaste

Plate B: Part of a 4 h&arushwoodplantation Plate 4: Saltbush planted in July 2011 on
2y 2 22 RAa Qcapped\Résn andR&fous Wensleydale provided foraging habitat for

Songlark foraged in this plantirigpril 2012). White-fronted Chat and RedappedPlovet
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Platel5: 10 yearold eucalypt andvielaleuca Platel6: Sandalwood planted withcacia

thyoidesplantings provided cover, nest sites andaf f 2 OF adzZt NAYy |l 2y t SI NRA2)
andforaging substrates for insectivorous birds adjacent to the Great Northern Highway

adjacent to saltbush plantings on Wensleydale (April 2012).

(October 2011).

Platel7.t SI NAE2y Qa &l yRI f ¢ 2 2 RlateD8: 11yehdold pladtiigs of mela

in fruit, October 2011. leuca, acacia and eucalyptus provided
foraging, nest and shelter sites femall
insectivopus birdd- i al a2y Qa FI N¥Y
(revegetationsite 1, April 2012).

Plate19: Recent echidna foragiragtivity Plate D: Denserows of melaleucs

occurred ina | & 2 y2arold eucalypt, (planted 20®-08) on the eastern side of
melaleuca andcacia plantings (revegetation Langwood CreefMason revegetation site 2)
site 1, Octobe011). providednest and foraging sites for Inland

Thornbill and Splendid Faiwyren (Oct 2011).
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Plate 2A: Saltbuster Melaleuca thyoidesplanted Plate 2: 9-10 yearold Salmon Gum planted
in dense rows across the western side of Langwoodalong Geden Gully (Mason revegetation
Creek (Mason revegetation site 2) was foraged site 3) supported a breeding pair of Red
through by Splendid and Whitginged Fairywrens  capped Robin (male shown, October 2011).
(October 201%ndApril 2012).

Plate B: Part of a 26 ha tagasaste plantation Plate 2I: The same tagasaste plantation
planted 2007 and cut 2009, showing dense shown in Plate 2but grazed dowiby cattle
blue lupin and ryegrassoverbetween rows, in DecemberJanuan2011 (photo taken
Flora Downs, October 2011. April 2012). Redapped Robin foraged

within and between rowsn April 2012

2.3 Data analysis

Four key attributes of bird communities were selected for analysis from data collected at each
site in each treatment type(ie. revegetation or remnant) in the study area in both seasons (ie.
spring 2@1 and autumn 201 These were bird relative abundance, species richness,
composition of foraging guilds (as a key indicative component of bird community structure),
and habitatuse €.g foraging,nesting roosting feeding, mate pursuits, callingA total of 15
replicates (sites) were usegl7 inremnant native vegetation anlin revegetation.

Assignment of species recorded in the surveys to foraging guilds was based tingexis
professional knowledge and published data, especially from HANZAB (see references). Bird use
of habitat was analysed qualitatively from notes compiled during site surveying.

Bird survey data were examined for the total, mean, and standard deviatmn the mean
statistic for each treatment type and for the overall study area usingddoft ExceR007®and
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SigmaPlot Version 11.2® (Systat Software, Inc. 2008) the results presented in graphical
and tabular form. Survey effort was calculated adbog to treatment type and across the
survey period.

3. Results

3.1 Relative abundance

A total of 1,167 individual birds were recorded during the study (see Appendices 1 and 2).
Terrestrial birds accounted for almost all (1,155 or 99%) of this total \wghrémainder (12)

being aquatic birds. Fewer land birds were recorded in spring (561) than in autumn TB@S)
represented a slight (7.4%) reduction in ttetal number of birds recorded between these two
seasons (Figure 2n spring, 378 land birds (rag 2.45, standard deviation [sd] 4.31) occurred

in remnants while 183 (mean 1.19, sd 1.98) were recorded in revegetdti@utumn, 422 land

birds (mean 2.83, sd 4.84) occurred in remnants compared with 184 (mean 1.26, sd 2.89) in
revegetation. Thus, théotal number of birds recorded in revegetation in spring and autumn
remained relatively constant

Figure 2: Total number of birds recorded in remnants and revegetation,
October 2011 - April 2012
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The most abundant birdpeciesrecorded in remnant native vegetatiaand revegetatiorduring

the study were Australian Ringneck (150 individuals in ©#®8 in spring and 87 in autumn),
Galah (11%; 62, 57), Brown Honeyeater (9352, 41), Weebill (8§ 48, 41), Tree Martin (6

19, 48), Silvereye (546, 48), and Westa Gerygone (4% 27, 20). The same individuals of a
number more sedentary bird species may have been recorded during both the spring and
autumn surveys. The numbers of some of these species remdamedbut relatively constant
between these seasons. Theseluded Whitewinged Fairywren, Western Thornbill, Striated
Pardalote, Singing Honeyeatén)and Thornbill andRufous WhistlerThese are generally birds

of core woodland and shrubland habitats in good condition.
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The least abundant species recorded@mnant native vegetatiomnd revegetatiorduring the

study were Spotted Pardalote (one individual in spring), Western Spinebill (1 in autumn),
Australian Hobby (1 in spring), Peregrine Falcon (1 in autumn), Golden Whistler (1 in spring),
Little Buttonrquail (2 in spring)Yellowplumed Honeyeater (1 in spring, 2 in autum8yarlet

Robin (4 in autumn), Grey Shritgush (2, 4), ad Inland Thornbill (4, 2)

Most specieswere less abundant in revegetatesitesthan they were in remnants. However,
some speies were present in reasonable numbers in older revegetation, e.g. Australian
Ringneck (31), Whittronted Chat (29), Elegant Parrot (24), Weebill (21) and Silvereye (17).

In spring 2011six(6) aquatic bird species were recorded in a seasonal wetland on Flora Downs.
These included Pied Cormoraniitle Black Cormorant, Stramecked Ibis, Purple Swamphen,
Eurasian Coot and Whifaced Heron. The RezhppedPloverwas detected injoungsaltbush
plantings on Wensleydale.

Section 3.2 displays images of soméiodl species recorded during the study.

3.2 Bird species richness

A total of68 bird species was recorded during the study (Appendices 1 and 2). This included 61
terrestrial species and @quatic speciesMost (62) of these species were detected in spring
while 48 were recorded in autumn (Figure B¢mnants produced a total of 48 bird species (42
terrestrial and 6 aquaticin spring and 36 species (all terrestrial) in autugiigure 3). Tis
represented a 14.3% decrease in thember of terrestrial bird species recorded in autumn
relative to spring.

Bird species richness was higher in remngd species in spring mean 3.2, sd 2.73, 36 in
autumn ¢ mean 2.4, sd 2.44) than in revegetatig37 in springg mean 2.4, sd 2.61, 30 in
autumn¢ mean 2, sd 2.13). However, this difference was not as substantial as recorded in the
previous study (see InSight Ecology 2011) which included several of the same sites investigated
in the current work. Tis most likely reflected the inclusion of a greater number of revegetation
sites (8) relative to remnant sites (7) than was obtained in the 2011 safhfleemnant and

only 3 revegetation sites)

Changes in bird species richness betwspring 2011 and aumn 2012 were mee evident in
surveyed remnantsand someolder revegetationsites. An influx ofmigratory and nomadic
speciesoccurred in remnants in spring. Nomadic species suchl¥efowplumed, Tawny
crowned, and Spingheeked Honeyeaters, WesteWattlebird and Red Wattlebird were
recorded in flowering dryandra, banksia and wandoo woodland and myrtaceous/proteaceous
shrubland. Insectivorous summer breeding migrants such as Wihitged Triller, Rufous
Songlark, and Spotted Pardalote were recordéohg woodland/paddock edgesnd in some

older revegetation Crimson Chat occurred in planted saltbush along a saline drainage at
Wensleydale while the summer breeding migrant Sacred Kingfisher foraged along Langwood
Creek at Carrah Farms and other site$. NGJ/ | 0 & @C#ckatod bcQutred in significant
YdzYoSNBR AY [/ FNNIK CINYaAQ ¢gFyR22 g22RflyR NX
spring. The ephemeral wetland on Flora Downs attracted small breeding populations of
cormorants, ibis, coot and swampheSpeces such afkedcapped Parrot, Peregrine Falcon,
Western Spinebill, Grey Fantail and Scarlet Robrurred in autumn irhigh quality wandoo
woodland remnants on Carrah Farms and Cooinda Park.
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The composition of terrestrial bird communities sampled in atarly younger age classes of
revegetation was generally more stable between autumn and spring. A cohort of relatively
hardy or adaptive species such as Galah, Australian Ringneck, Weebill, Western Gerygone, Red
Wattlebird, Brown Honeyeater, Rufous Whest Willie Wagtail and Silvereye exploited the

food and cover resources of especially older migpdcies plantings across both seasons.

Figure 3: Total number of bird species recorded in remnants and revegetation,
October 2011 - April 2012
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No exotic bird species were detected during the surveys in the study area. However, one native
species naturalised from eastern AustrajaLaughing Kookaburrg was recorded in two
remnants(Carrah Farms and Sammon Hilts$pringand autumn

A suite ofnative species associated with larger, f@ghuality and better connected woodland
and shrubland habitats were recorded, often in low numbers, in some remnants in the study
FNBlF® ¢KSasS ¢ SCdskatbolSpkdid &Fanmien, Validgabed Fairwren, White-
winged Fairywren, Western Thornbill, Inland Thornbill, Spiogeeked Honeyeater, Western
Wattlebird, Tawnycrowned Honeyeater, Golden Whistler, Grey Shthkeish, Scarlet Robin
and Reecapped Robin.

Plates B-54 depictterrestrial bird specgs recorded during surveys undertaken for this project
in the study area.
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Plate 5: A Peregrine Falcon was detected in Plate26: A pair of Wedgéailed Eagle foraged

alazyQa ¢lyR22 $22Rf | yRTARBIYMNI §dA & yorkgutnyrgekin S+ NE& 2 y

April 2012 (photo: Joe Tonga) April 2012and nested at Wensleydale remnant
(en.wikipedia.org).

Plate27: Redcapped Plover (breeding male Plate28: Pairs and individuals of endangered

shownc en.wikipedia.org) foraged among / I NY I 6 @Cpékatoo ivérergcorded

young saltbush plantings along a saline inspecting potential nest hollows in wandoo

drainage line on Wensleydale, October 2011. NBYYlyGa G al azgoaa | yR 2

(male feeding female, Carrah Farr8gpt. 2012)

Plate29Y | Ff 2071 2 EockatodNJ I 6 eRate D.ShcredKingfisher foraged for
drinking and bathing in a sheep trough near frogs and aquatic invertebrates along
Langwood Cottage, Carrah Farms, September Langwood Creek (Carr&arms) at Sammon

2012 photograph taken by InSight Ecology and Hillsandin other remnants, October 2011.
courtesy Sarah & Geoff Mason).

Improving habitat and connectivifipr birds in Moore River catchmentinSight Ecology December 2012 14



Plate 3:1 2 N& F A S f-Gu€kdovas N2 y' 1 S  Plate @: Shining Bronz€uckoo also

detected attempting tgparasitise an Inland parasitises thornbill, fairpvren and other

CK2NYyoAff ySad i al a2 ysnmalind&®WwSashirdessAAgyouma (0 S H =

October 2011 (ABID via en.wikipedia.org). birdsF2 Nl 3SR Ay al 42y Qa NBGS
1, October 2011 (flickr.com).

Plate 3: Redcapped Parrotvas recorded Plate 3 A flock of 24 Elegant Parrot

LISNOKAY3 2y |y 2fR ¢ yYRE2NBIASRA aFamaRa&25IQaA2y Qa NE

wandooremnant, April 2012 (adulhale site 2 in April 2012adult male shown

shown¢ boca.org.au) ibc.lynxeds.com)

Plate &: A Southern Boobook was flushed Plate36: Splendid Fairwren was recorded

FNRY Ala RIFe& NR2adG Ay aihbighef Qality semyamR®a Carrah Farms,

remnant, April 2012 (Joe Tonga obs.; Cooinda Park and Flora Downs in both

image ofayoung bird- Greg Clancy). seasonsddult male- ibc.lynxeds.com).
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Plate37: White-winged Fairywren bred Plate38: Weebills are tiny birds thaglean
FYR FT2N} 3SR Ay al 42y Qa INSad Snd Branthiets Bryhsedtd. They were

2 utilising densd-6 yearold plantings of recorded in remnants and revegetation
Melaleucathyoidest Y R | £ a2 Ay { O2at yidStsiRsin both seasons (Dad@dok,
saltbush irboth seasons (en.wikipedia.org). (COQG).

Plate39: Western Gerygonés a small Plate ©: Small groups of Western Thornbill
insectivore detected in remnants and older foraged and bred in larger wandoo remnants
revegetation in both seasons across the on Carrah Farms and Cooinda Park fomdged
study area (Peter Head). ina | & 2 y @a&-oldphantiggs(Brian Jenkins).

Plate 4.: Inland Thornbill nested idense 6 Plate £: Western Spinebill forageid a
yearold melaleuca revegetation on Carrah floweringBanksia menziessind B. prionotes
Farms in October 2011b¢.lynxeds.com). woodland remnant on Flora Downs in

April 2012 (Tony Crittenden).
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Plate 8: Yellowplumed Honeyeateforaged Plate 41: Western Wattlebird foraged in

in floweringyorkgdzY A az2f | G§Sa oA G Kdwgringcoastatbiacizutt/banksia woodland
Langwood Creek revegetation in April 2012 on Flora Downs remnant in October 2011
(ibc.lynxeds.com). (bird.net.au).

Plate 4. Tawnycrowned Honeyeater Plate46: Crimson Chats are summer
foraged in flowering dryandra patches breeding migrants and were recorded in
(October 2011) and low shrubland (April young saltbush plantings dWensleydale,
HAMHO AY alridg@yma ¢ yR2 2 October 2011 (left: male, right: female
remnant(Nevil Lazarus) Melissa Cundy DEC).

Plate47: White-fronted Chats arsedentary Plate48: The summer breeding migrant

sedentary otlocally nomadic grounébraging White-winged Trillefforages for insects
insectivoredetected insaltbush plantings on on the ground and in shrubs, often using
Wensleydaleand | a2y Qa [reel 3 ¢ 2 2 Rdedd branches as lookouts. It was recorded

mixed pecies plantings (left: maletakenby Ay al daz2yQa NB@GSIASOHIGA2Yy |
by InSight Ecology and courtesy Alison Doley; remnant in October 2011 (male shown).

right: femaleg bird.net.ay.
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Plate49: A hardy, resilient insectivore, the Plate ®: The Grey Shrikdarush is one of the

Rufous Whistleoccurred at most sites finest songbirds of our bushvith many

including 1011 yearold revegetation on regional dialects. It was recorded in low

Carrah Farms and Wensleydale (above: numbersin only 3 larger remnantson Carrah

adult male at nest B&B Wells DEC; Farms Flora Downs and Cooinda Park. An

below: adult female; Greg Clancy). AYYlF GdzZNE 0ANR gt a RSGSOGS

yearold revegetation in April 2012bove:
adult male- birdlife.org.ay below left: adult
male- Harvey Perkins COG; below right:
immaturebird - Geoffrey Dabb COG).

Plate 3.: Grey Fantail often follows Plate 2: Redcapped Robin foraged and

other small birds searching for insects nestedinal a2y Qa ¢l yR22 NBYYLl Y
in remnants and 6+ yeanld eucalypt 2011. Immatures and adults foragednative

and acacia revegetation (emkipedia and exotic plantings in April 2012 (left: adult

org). male; right: adult female ibc.lynxeds.com).

Plate 3: Scarlet Robiiis sensitive to habitat Plate 3: Rufous Songlark is a summer breeding
degradation and overgrazing. It was detected migrant thatforaged and ray have nestedn

only in larger wandoo remnantsn Carrah somenative and exotic plantings (shovealling
Farms and Cooinda Park in April 2¢adult iNnCt 2NJ 52 ¢y @dbbeii20H). & 404G S

male¢ birdforum.net).
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3.3 Bird community structure and habitat

3.3.1 Composition oforaging guilds

The composition of foraging guilds is an important indicator of bird community structure (Ford
1989; Wiens 1989; Mills 2007) and, in turn, ecosystem health (Vesk and Mac Nally 2006; InSight
Ecology 20082011]). A total of ¥ foraging guild were recorded during surveys in the study
area. Ten (10) of these weterrestrial (Figure 4)and four (4) aquatic (Appendices 1 and 2).
Nine (9)terrestrial guilds occurred irspring and 10 in autumn. The 4aquatic guilds were
recorded inspring only. All of the terrestrial guilds occurred in remnant sites whileerrestrial
guilds werealso recorded in revegetation siteg the missing guild being nectarivoreAn
ephemeral wetland within the Flora Downs remnant, Langwood Creek (Carrah Farms) and a
ephemeralstream on Sammon Hills supported the aquatic guilds. Two of thetds werealso
represented in revegetation sitex; aquatic and terrestrial insectivore and aquatic
insectivore/molluscivore

The terrestrial bird community of the study arésatured a total of 10 foraging guilds. Seven (7)
were commonly sampled during the stuggroundinsectivoresgcarnivores, ground granivores,
nectarivores/insectivores shrub insectivores, canopy insectivoreand aerial insectivores
(Figure 4). Ground insectiores comprised 23% (M species) of altterrestrial bird species
recordedin bothremnants and revegetation during the surveys undertaken for this study. They
accounted forl6.7% Epring 7 species) andl6.7% @utumn, 6 species) of alterrestrial bird
speciesrecorded in remnants during the study. In revegetation, they represented82%
(spring,10 species) and£2 1% (autumn,7 species) of all land birds recorded during the surveys.
The main ground insectivores recorded in remnanese Splendid Faimwren, Yellowrumped
Thornbill, Australian Magpie,Magpielark, and Redapped Robin.Ground insectivores
recorded in ¢der (10+ yeawold) revegetatiorwere Splendid Fairwren, Willie Wagtail, White
fronted Chat, Rea¢tapped Robin and Australasian Pipit. #osummer breeding migrants
Crimson Chat, Brown Songlark and Rufous Songlalso utilised older revegetationThe
conservationsignificant Scarlet Robin was detected in autumn 2012 in two of the highest
guality and larger remnants surveyed in the stugya | a2y Qa [/ I NNJ K CIl N a
Cooinda Park.

Carnivoresaccounted for 18% (11 species) all terrestrial bird speciegecorded in both
remnants and revegetation in this studfhe number of carnivores was relatively evenly
distributed across botlseasons in remnants with 7 species (16.7% of all terrestrial bird species
surveyedin remnantg recorded in spring and 6 species (16.@Pall terrestrial bird species
recorded in remnantsin autumn. In revegetation, 4 species (11.@Pall land birds reorded in
revegetatior) detected in spring were carnivorous while 2 carnivores (609%ll land birds
recorded in revegetationwere recorded in autumn. Carnivores included Grey Butcherbird, Pied
Butcherbird, Laughing Kookaburra, the summer migrant Sa€negdfisher, Southern Boobook,
and 6 raptor species including Wedgdailed Eagle, Brown Falcon, the conservatsignificant
Peregrine Falcon, Australian Hobby, Blakkuldered Kite and Nankeen Kestrel.

Ground granivoresvere the third most represented guild in the studyomprisng 14.7% (9
species) of all terrestrial bird species recordedoth remnants and revegetation in this study.

The number of ground granivorous species recorded in remnants in spring and autusnn wa
identical (5 species each or 11.9% of all terrestrial birds recordednmmants inspring and
13.9% in autumn) but was slightly higher in revegetation in spring (6 species or 17.1% of all land
birds recordedin revegetation relative to autumn (4 specseor 13.8%)Member species in
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remnants wereStubble Quail,Common Bronzewingl.ittle Buttonquail, Galah, Longilled

Corella, Little Corella, and Australian Ringné&vegetationsupportedCommon Bronzewing,
Crested PigeonLittle Buttonquail, Galah,Little Corella, Australian Ringneck and the part
nomadic Elegant Parrofwo canopy granivors, the nationally endangered I N/ I 6 e-Qa . f
Cockatog and theforest-associatedRedcapped Parrotvere also recorded in the studythe
F2NNYSNI aLISOAISNINIFKI QlFNDRay Qtay R 2 22 RAQ 51 YIF NI 52
in the Carah Farms wandoo and marri remnant. Rexpped Parrot it the northern edge of

its distributional limitin the study aregHiggins 1999; Pizzey and Knight 2007)

Figure 4: Composition of bird foraging guilds in remnants and revegetation, October 2011 - April 2012
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Nectarivores/insectivores represente®.1%(8 speciespf all terrestrial bird speciesurveyed

in the study. Theywere recorded substantially more in remnant8 gpeciesor 19% of all
terrestrial birds recordedn remnants inspring 6 or 16.7%in autumn) than in revegetation3

or 8.6%of all land birds recorded in revegetation spring and4 or 13.8%n autumr). Some

species were detected in remnants but not revegetatidhese includethe blossom or nectar

nomads Western Wattlebird, Spikoheeked Honeyeater and Tawoyowned Honeyeater.

Others such as Singing Honeyeater, Brown Honeyeater, Red Wattlebird aod-Malined
Honeyeater foraged irsolated oldyork gums embedded withid | NNJ K CIF NXaQ [ | y:
plantings, 910 yearold eucalypt, acacia and melaleuca plantihgé 2 y 3 / | NJedd&n C I NJ
Gully and 5-6 yearold planted sandalwood on Sammon Hills.Three of the nomadic
honeyeaters Tawnycrowned, Yellowplumed and Western Spinebilivere present irmutumn
whenyork gum was flowering and insects still plentifillectarivores were represented by only

one speciex Western Spinebilt and only in autumnn flowering banksia woodland on Flora
Downs The resident Yellosthroated Miner was present in low numbers in both seasons in
surveyedwandoo andyork gum remnants on Sammon Hills.

Shrub insectivores accounted for 11.%%speciesdf all terrestrial bird species recorded in the
study. They included L.9% (5 speciespf all terrestrial bird species recorded in remnanasd
17.1% (6 species) in revegetatiofihey were recorded substantially more in remnang (
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speciesor 19% of all terrestrial birds cerded in spring 6 or 16.7%in autumn) than in

revegetation 8 or 8.6% in spring and 4 or 13.8% in autymWestern Thornbill, Rufous
Whistler, Golden Whistler,Grey Shrikeéhrush and Grey Fantail weneecorded in remnants
GKAE S al &32ol@degdation sappdrtétd Inland Thornbill anthe summer breeding
migrant! 2 NE F A S f-Guokéo. TwaN@®rg Waddland endemic speciesWestern Thornbill

and Grey Shrikéhrush-6 SNE RSGSOGSRX F2NJ 4GKS FTANR-G GAYS
eucalypt, meléeuca and acacia plantingsautumn 2012

Canopy insectivores compriséd2% (5 speciespf all terrestrial bird species recorded in the
study. Slightly more of thesepeciesoccurred in remnants (4 or 9.5 all terrestrial birds
recorded inremnants inspring; 3 or 8.3% in autumn) than in revegetation (3 or 86%l land
birds recorded in revegetatiomn spring and2 or 6.9% in autumn). Member species were
Weebill, Western Gerygonethe summer breeding migrant Spotted Pardalote (race
substiatus), the sedentary tBated Pardalote and the summerbreeding migratory nest
parasite Shining BronzZeuckoo Weebilland Western Gerygonéoraged and possibly nested in
5-6 and 911 yearold revegetation on Carrah Farms, sandalwood on Sammon Hils, an
wandoo remnant on Carrah Farms and Cooinda Park. Striated Pardalote foraged throughout
most wandog york gum and marfiemnant sitesn both seasons. One male Spotted Pardalote
was detected in ripariagork gum on Sammon Hills in October 20Algroup of6 mostly male
Shining Bronz€uckoo foraged in 8 yeaid salt river gum, flatopped yate, acacia and
melaleuca plantings on Carrah Farms in October 2011.

Aerial insectivores accounted f8:2% (5 speciesdf all terrestrial bird speciesecorded in the

study. In spring, nore of these species occurred in remnants (4 speciéso of all land birds
recorded in remnants in spring) than in revegetati@ species or 5.7%f all land birds
recorded in revegetation in spripgHowever, in autumn this trendias reversed; 2 species
(5.5%) occurred in remnants and 4 (13.8%) in revegetation. Each of the five geecikeked

foraged the airspace oboth remnants and revegetation. These weBtackfaced Cuckoo

shrike, Welcome Swallow, Tree Martthe summer breding migrantWhite-winged Triller and

Blackfaced Woodswallow.

Two omnivores were recorded during the stugyAustralian Raven and the parhomadic

{Af OSNBeSd® LY hOG20SN) HammE {Af @ISNBeS NBaLR:
plantation suggesting the bird was nesting in nearby tagasaste foliage. Silvereyeratyed in

8 yearold salt river gum and flabpped yate plantings on Carrah Farms and in banksia and
wandoo remnants on Flora Downs, Cooinda Park and Carrah Farms in April 201

Seven (7)aquatic guilds wereadetected, collectively accountinfpr 10.3% (7 species)f all
avifaunarecorded in the studyMost of these species occurred in spring in an ephemeral
wetland and streams on Flora Downs, Sammon Hills and Carrah Farres.dtliels and their
member species were aquatic herbivore/insectivore (Purple Swamg@mehEurasian Coot),
aquatic insectivore (Straavecked Ibis), aquatic molluscivore/insectivoRRe@icapped Plovey
aquaticand terrestrial insectivore (Whitéaced Heroi, and piscivore (Little Black Cormorant
andPied Cormorant).

Four of the 10terrestrial bird foraging guilds recordemiarked changes in their composition
between the springand autumnsurveys. These wereanopy insectivore$40% detease in
autumn relative to spring, shrub insectivores (28.6 % decrease in autumn relative to spring),
nectarivores/insectivores (25% decrease in autumn relative to spring), and nectarivores (100%
increase in autumn relative to spring). The remaining 6 terrestrial gsidbwed no significant

Improving habitat and connectiviipr birds in Moore River catchmentinSight Ecology December 2012 21



variation in their compositioror number of member species between spring and autumn.
Sectior4.2.3discusses someogsiblereasons for theseesults

3.3.2 Bird habitats and their utilisation

A range of terrestrial andomeaquatic habitats were utilised by birds at surveyed sites in the
study area.In general, emnants provided a wider suite of foraging, roosting, nesting and
refuge habitats for birds thardid younger more structurally simpler revegetatiomhese
included ground substrates (rocky outcrops, fallen decaying logs, leaf, bark and branch debris),
ground-covering vegetation (vines, prostrate and low shrubs, herbs and grasses), understorey
plants (epacridaceous, myrtaceous and proteaceous shrubsstyees Xanthorrhoeaspp. and

tall grasses), and canopy trees such as Coastal BlacKmatilyptus todtiana Wandoo E
wandoq York GunE. loxophlebaSalmon Gunt salmonophloia Marri Corymbia calophylla

River Red Gunk. camaldulensjsAcorn Banksi@8anksiaprionotes Slendedeaved Banksi#.
leptophylla WA Christmas TreBuytsia grandifloraRock Sh®ak Allocasuarina heugeliana
Swamp Sheak Casuarina obesand variousacaciaand melaleucaspecies.Some remnants

and revegetation sites supportedn ephemeral freshwater/brackish wetland, seasonally
flowing creeks, and farm dams.

These broad habitat types offered a suite of different classes of microhabitat and key resources
for birds in the surveyed remnants. Hollows in the branches and trunksptioo,marri, york

gum, andsalmongum2 FFSNBR ySaid | yR &aKStAo&kaido,dhstrafian T2 N
Ringneck, Lonpilled Corella,Little Corella,Galah, Wedgetailed Eagle,Sacred Kingfisher,
Laughing Kookaburraand Tree Martin. The dead outer branches afastal blackbutt, york

gum, andwandoo provided perches for aerial insectivordsee Martin Blackfaced Cuckoo

shrike and Whitewvinged Triller) and carnivores.§. Wedgetailed Eagle and Grey Butcherbird)

to launch their pursuits of prey. Exfoliating bark on tree trunks and wedged in tree branch
apices were searched for spiders and other invertebrates by Grey Shrish, Rufous
Whistler, Red Wattlebird and Weebill. The surfaces of leaves and branchisdoo, marri,

york gum, salmon gum, coastal blackbutt andbanksia canopies were searched for lerps and
other insects by Western Gerygone, Weebill, Striated Pardalote, Singing Honeyeater and Rufous
Whistler. Sugary exudates from eucalypt branches and trunkse virearvested by Singing
Honeyeater, Red Wattlebird and Western Wattlebird. Dense foliage also provided nest sites for
Australian Raven, Magplark, Australian Magpiegand Nankeen Kestrel.

The floristically diverse shrubland remnants provided insects aioas amounts of nectar
from spring/autumnflowering banksia,dryandra,hakea,melaleucaadenanthos,calothamnus,
xanthorrhoea, petrophile, verticordia, Eremaea pauciflorand other proteaceous, myrtaceous
and epacridaceous plants aites onCarrah Farm, Cooinda Park, Sammon Hills and Flora
Downs sites. Sedentary, seasonally nomadic, and -paigratory honeyeaters foraged
intensivelyin these habitatsg Brown Honeyeater, RedVattlebird, Western Wattlebirdand
SpinycheekedHoneyeater werekey examplesGround insectivores (Variegated Faivgen,
Splendid Faimvren and occasionally Whiteinged Fairywren) took ants, flies, small wasps
and moths attracted to these nectarch habitats. Red Wattlebird, Western Wattlebird and
Spinycheeked Honeyeater maisined feeding territories around matur@anksia menziesind

B. prionotesstands inthe Flora Downs remnan&hrub insectivores (Western Thornbill, Inland
Thornbill, Grey Fantail and Rufous Whistler) foraged in dense clumpeahbush,dryandra,
rockshe-oak,andacaciaon rocky ridges ahe Carrah Farms and Cooinda Park remnant sites
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A suite of ground cover microhabitats provided food, shelter, and breeding resources for birds
in the remnants. These included low shrubs, vines, grasses, rocky asit¢atipn rotting logs

and branches, and leaf and bark debris. Grofodging insectivores (Rezhpped Robin,
Variegated Fairywren, Splendid Fairwren, Yellowrumped Thornbill) and ground granivores
(Gommon Bronzewing, Crested Pigeon, Little Buttpri, Australian Ringneck) foraged, and in
some instances bred, in these microhabitats.

Microhabitatsfor a range of aquatic birds wengrovided by water bodies within surveyed
remnants inclueéhg stagnant and flowing open water, mud and sand flats alomgksand dam
margins, reedbeds and shrubby fringescoéeksand dams, shallow pooled water in paddocks
drains, and dead trees in freshwater/brackish wetlanBied CormorantyVhite-faced Heron,
Strawnecked Ibis, Purple Swamphen and Eurasian @weped aml probably nestedin an
ephemeral wetlandon Flora Downslts densemelaleuca andeptospermum shrubland fringe
also provided a diversity of nesting opportunities for several terrestrial bird spestaading
dead trees irthis wetlandprovided perches foWwhite-faced Herorand Pied Cormorant.

Revegetation sites surveyed in the study ameeluded mixed eucalypt, melaleuca, acacia and
hakea plantings on Carrah Farrmasd Wensleydaleplantations of tagasaste (Flora Downs),
brushwood (Damara Downs) and sahsdood (Sammon Hills), anaung saltbush plantings on
Wensleydale. The older {BL yearold) plantings began to provide a degree of structural
complexity and resource utility (roosts, nest sites, food) that attracted small insectivores usually
found in hgh quality core woodland remnant habitatsWestern Thornbill, Redapped Robin,
Rufous Whistler, Shining Bron@Zeickoo and Grey Shriderush. Revegetation site 1 on Carrah
Farms is a case in point and included recent evidence of Echidna foraging arté amera
footage of the threatened Chuditch. These plantivgsied between3-9 rows(20-70 m wide)
and 600800 m long and contained 11 yeald salt river gum, flatopped yate, river red gum,
marri. allocasuarina, acacia and melaleuca. This createdogasbrub understorey, and ground
cover layers including fallen leaf and bark debfisese plantings occurred on the floors and
slopes of shallow sandy valleys and targeted salperian zones and gullies

Younger (5% yearold) plantings ofMelaleucathyoides M. uncinatg M. hamulosa Hakea
recurvg and Acacia salignaalong Langwood Creek (Carrah Farms) provided a structurally
simpler set of habitats for birds dependent on denseer to mid-canopy covere.g.Splendid
Fairywren, Inland Thornbiland Western Gerygon€€ommercialwoody perennials planted on
Flora Downs (5 yeald tagasaste), Damara Downs (6 yelt brushwood) and Sammon Hills
(5-6 yearold sandalwoodysuppliedvarying levels of basic habitapecificallyfood, shelterand
nestingsitesfor some insectivorous, omnivorous and carnivorous bif@&these, the dense
and fast growth habit of tagasaste enabled Silvereye and possibhcdpgdd Robin to nest
within the rows.

Habitat and microhabitat typeshat occurred at the remnant andrevegetated sites and
examples of bird specigbat utilised these habitatsncluded(and see Plates366):
1 Airspace aboveemnants andrevegetation- Welcome Swallow]Tree Martin, Black
faced CuckoshrikeandWhite-winged Triller
1 Fencelines along revegetatigpaddock edges Willie Wagtail, Redapped Robin,
Yellowrumped Thornbill, Whitdronted Chat,Brown Songlark, Rufous Songlakd
Australasian Pipit;
1 Overhead powerlines, poles and windmilis Nankeen Kestrel, Galah, Austaali
Ringneck, Blaetaced Woodswallow, Australian MagpiBjed Butcherbird Australian
Ravenand Welcome Swallow;
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1 Dead branches and standing dead trees (stag§outhern Boobook, Wedgailed
Eagle, Brown Falcon, Nankeen Kestf@glah, Pied ButcherbirdAustralian Magpie,
Magpielark and Sacred Kingfisher

1 Open ground under planted vegetation providing some leaf and bark litter, seeds and
invertebrates- Common Bronzewing, Galah, Splendid Fairgn, Whitewinged Fairy
wren, Yellow-rumped Thornbill, Redapped Robin, Australian Magpie, Willie Wagtail,
Australian Raven, Magplark and Australasian Pipit;

i Saline drainages and samphire flgtdVhite-fronted Chat, Crimson Chat, Redpped
Plover, Australasian PimhdWelcome Swallow;

1 Shrub and canopy foliagand bark/stem substratescluding tree hollowgroviding leaf
and bark insectsyertebrate prey,nectar, fruitand nest/roost sitesg remnants and
older plantings Western Gerygone, WeebilGtriated Pardalote, Recapped Robin,
Scarlet Robin, Peregrinalcon,Grey Fantail, Rufous Whistler, Singing Honeyeater,
Brown Honeyeater, Red Wattlebird, Silvereye dmde Martin, andyounger plantings
Weebill, Western Gerygone, Brown Honeyeafterey Fantaihnd Silvereye

1 Creels, farm dams, vegetated dam margjephemeralwetlands and pooled water in
paddocksand remnants (rock pools)aquatic species: Stramecked lbis, Whitdaced
Heron, Pied Cormoramand Purple Swampherand terrestrial species: Little Butten
quail, Sacred Kingfisher, Laughing Kookahuspéendid Fairywren, Variegated Fairy
wren and Common Bronzewing

Plates 55-56: Fencelines along the edges of paddocks and revegetation and remnants were often used
as foraging aids and lookouts by small ground insectivores (left: maledppad Robinright: female
WhiteF NBEYGSR / KFEGd t K2G23INF LKA o6& Ly{A3IK({ -cappalf 2 38
Robin) and Alison Doley (Whibtented Chat).

Plates 57-58: The outer dead branches of both living and dead trees provided ide&out and rest
perches forthe threatened/ | NJ/ I 6 &-Qodkatoo f(I&ftOlhgrid Krockenberger) andnservation
significantPeregrine Falcorri@ht: Joe Tonga).
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Plates 59-60: Open ground mixed with fallen acacia branches and a canofy gkarold eucalypt,
acacia and melaleuca plantings supported populations of the gréoradjing Reecapped Robinyoung
male shown left) and shrub insectivore Grey Fantail (shown right) on Carrah Farms in April 2012.

Plates 61-62 Multiple layers of remnant native vegetation in a wandoo ridgetop remnant at Carrah
Farms provided a diverse suite of foraging, nesting and refuge habitats for core woodland birds (left:
hollow-bearing wandoo; right: flowering dryandra among wandd®eptember 201R Several of these
birds are sensitive to the effects of habitat loss, fragmentation and reduced habitat condition and have

declined across the WA farming zone.

Plates 8-64: 11 yearold eucalypt, melaleuca and acac&vegetationon CarrabFarms (left, April 2012)
provided habitats that attracted some birds normally found in high quality woodland and shrubland
remnants.A seasonally flowing stream was foraged along by Sacred Kingfisher in Octobey rafté1
younger melaleuca plantings ihg background (Langwood Creek, Carrah Farms).
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Plates 6-66: Woody perennial crops offered a set of simpler but importampplementaryhabitats for
opportunistic/adaptive bird speciesuch as Redapped Robin, Silvereye and YeHawnped Thornbill
and those ofedges andnore open habitatse.g.Brown Songlark, Whitdonted Chatand Australasian
Pipit Thesecropsincluded 5 yeawld tagasaste on Flora Downs (Jeshowing blue lupin ahryegrass
sown between rows, October 2011), 6 yearld brushwoodat Damara Downgright, April 2012)9

month-old (attime of survey- April 2012) saltbuston Wensleydale, and-6 yearold sandalwood at
Sammon Hills.

3.4 Breeding activity

A total of 76 individual records of breeding activity were obtained 8% bird species surveyed
in the study area (Bterrestrial and7 aquatic specieg Appendices 1 and 2). This represented
55.9% of the total bird community sampled during the surveys 88 of all terrestrial bird
species surveyednd occurred mainly in sprinylost (69 or 90.8%) of these records were for
terrestrial species while 7 (9.2%) related to aquatic spe&lesanantsaccounted for54 or 71%
of these records with the maining(22 recordsor 28.9%) breeding observations being made in
revegetation.Thus, remnants provided breeding resources 30rspecies 0178.% of all birds
that were recorded breeding in the study @adn contrast, revegetation supported 18 or 47.4%
of all breeding bird species detected in the stugg substantial component which highlighted
the value of planted habitats for birds in the study area

Observations of breeding activity in the study amomprised both direct and indirect records.
Direct records included observations of bircsnstructing nests, incubating eggs, carrying food
en route to nestssearching for nests to parasitise (ie. broraekoos),feeding nestlings or
fledglings,and decoy behaviourThe latter activity involveadults faking broken wings to draw

the surveyor away from recently fledged younmdpich areusually secreted in nearby dense
vegetation ¢ a strategy commonly used by Rechpped Robin, for exampléndirect recorc
involved observations of breeding territory defence (including calling), mate pursuits,
copulation, pair protection and maintenanoecludingallo-preeningand pursuit and expulsion

of rival males, courtship provisioninigvolvingmales feeding female2t Sy Kl y OS (G KS
breeding conditiorand thus reproductive success potential, and courtship display

Direct evidenceof breeding bird activityaccounted for33 records across @ speciesg 27
records {6 species) in remnantand 6 (6 speciesyecordsin revegetation or 3.4% of all
breeding bird records obtained during tlstudy. In remnantsthese included obligate hollow
nesters (alah, litle Corella Australian Ringnecnd Tree Matrtif), canopy and shrub nesters
(Western Thornbill, Grey Fantail Sivereye Red Wattlebird and Common Bronzewjingtick
platform nesters {edgetailed Eagle andAustralian Raven)a small openrcup nesting
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insectivore(Redcapped Robin)and 5 aquatic species$n revegetationan opencup nesting
insectivore (Willie Wagth, a canopy nester (Weebill), two shrub nesters (Inland Thornbill and
Silvereye), and two ground or neground nesters (Whitevinged Fairywren and Little Button
quail) were recorded. Little Buttequail nested in a thick ground cover of blue lupin and
ryegrass sown between rows of tagasastetlad Flora Downgevegetation site The Inland
Thornbill record was in Carrah Fam8-8 yearold Melaleuca uncinatarows (Mason
revegetation site 2)n October 2011. This is the first documented record for thiscgs in
revegetation in the study area.

Evidence of indirect bird breeding activitpmprised a total of 43 records f@4 species. This
represented 56.6% of all breeding bird records obtained in the stuigirect breeding
observations were obtainedh both remnants (Z records of ¥ species)and revegetation 16
records of15 species)In remnants species includedroundor nearground nesters$plendid,
Variegated and Whitgvinged FairywrenCommon Bronzewing and Rufous Songlar&nopy
insectivaes (Weebill and Western Gerygonehrub insectivores (Western ThornbilGrey
Fantail and Rufous Whistlera small tree hollow nestg insectivore(Striated Pardalote)a
hollow and tree termite nesting carnivore (Sacred Kingfistiemeyeaters BrownHoneyeater
Spinycheeked Honeyeatesnd WesternWattlebird), an aerial insectivore§lackfaced Cuckoo
shrikg, and a stick platform nester (Australian Magpi&) revegetation, species included
parasitic migratory insectivores (Shining Broiaeckoo and 2 NB F A S f-Guckao)grobt® vy 1 S
or nearground nesing insectivors (White-winged Fairywren, Rufous Songlark and
Australasian Pipjt canopy insectivores (Weebill and Western Gerygone), two honeyeaters
(Brown Honeyeater and Red Wattlebirdjnall shrutmesters (Grey Fantail, Rufous Whistler and
Silvereye), andstick platform nesters (Grey Butcherbird, Australian Magpie and Australian
Raven).

3.5 Birds of conservation significance

The study area occurs within Southwest Australia, a region recogmigechationally as
9YRSYAO . ANR ! NBI b2d mMyc O0.ANR[AFS LYGSNYI {
and an international biodiversity hotspotlt is the only globally recognisedterrestrial
biodiversityhotspot in Australia and among only 34rdwide (Conservation International [CI]
HANTO® ¢KA& NBO23ayAdA2y Aa o6FlaSR 2y (KS NB13
supports 2,948 endemic plant species, 80% of which are found nowhere else in the world, 3
endemic threatened (ET)irds, 6 ET mammals, and 3 ET amphibians (Cl 2007). The region is
also recognised as having undergone major habitat loss and fragmentation, losing at least 70%
of its original habitat extent (CI 2007).

The study area also occurs witlone Important Bird Area (IBA) in Western Austraji@alingiri

(see Figure 1)IBAs are sites that are recognised as internationally important for bird
conservation (Dutson et al 2009). Each of these IBAs has been nominated on the basis of
supporting known ppulations of southwest endemic bird species. These include breeding
FNBFa Ay GKS gKSIFGoStd F2N 0 KSockgtbol(Dusofilettaf & S
2009).

Fortyfive (45) bird species of global, nation&/A state or local conservation sigiiénce have

been recorded, could be reasonably expected to occur in suitable habitat, or have gone extinct
in the WA wheatbelt and/othe study area (Tabl@). Their current conservation status is also
indicated. 8venteen(17) of these species are of carsation significance at national arfA

state levels. The remainirZg species are locally significant because thegy beexperiencing
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substantial declines in population size and contractions in distributional range as their core
habitats become smallemore fragmentedand thusincreasingly disconnected ansdolated,

and of poorer conditionor adversely affected byther factors such as cullingpvergrazing,
predation by feral animals, and a changing climate

Table 2: The conservation status of sigaificterrestrial and terrestriahquatic bird taxa ofhe Western
Australian wheatbelt Global status follows IUCN (2001, 2006) and refers to the status of the species not
subspeciesCITES means protected under the Convention on International Trade indemdd Species.
National status observes Garnett and Crowley (20@atus in WA is based on HANZAB (12006)

and in accordance with WA Wildlife Conservation Act 1950 (Schedule 4: Other Specially Protected
Fauna) Status in WA wheatbelt follows Serverdapd Whittell (1976), Saunders and Ingram (1995),
Barrett et al (2003), and Huggett et al (2004). Status in the study area is based on data fNZABIA
(19902006) and results okurveys undertaken in the study area by InSight Ecology {2008)
LC=Leastoncern, NT=Near Threatened, EN=Endangered, V=Vulnerable, EX=Extinct (likeliyeNJ=Un
G2 200dzNJ RdzS G2 €101 27F adzA indrroal ddtribitiormlArangei UK2=NJ A &
unknown status (data deficient), ADBtor near distributionalimit of species or raceuperscripts after
common names indicate that the species was recorded during surveys conducted by InSight Ecology for
this or previous projects isouthern Moore River catchmehtor by local farmers or bird observers in
recent years. Note that Wedgeailed Eagle numbers have historically declined across the wheatbelt in
response to culling by landholders. In the absence of new targeted surveys in the study area their

current status remains uncertain despite anecdotal claims thahbers are increasing.

. Status in Likely .

C Global | National | Status status in

Common name Scientific name ) WA
status | status in WA study area
wheatbelt
Birds of global, national and/aWA stateconservation significance
Malleefowl Leipoa ocellata V V V V EXUK
Peregrine Falcon Falco peregrinus CITES | LC Schedul{ UK UK
listed 4 specie

Brush Bronzewiny Phaps elegans LC LC NT? UK UK
Australian Little Ixobrychus dubius LC NT NT NT EX
Bittern
Australian Bustard Ardeotis australis NT NT NT V EX/WK
BushStonecurlew Burhinus grallarius NT NT NT Vv EX
Hooded Plover Thinornis rubricollis NT NT NT NT UK/EX?
(western) racetregellasi
Redtailed Calyptorhynchus NT NT NT NT EX?
BlackCockatoo banksiiracenaso
(southrwestern)
[ ' NI 0oéQa Calyptorhynchus EN EN EN EN EN
BlackCockatod” latirostris
Western Corella Cacatua pastinator EN EN EN EN EN ADL
(southern) racepastinator
Western Rosella Platycercus icterotis NT NT NT NT EX
(wheatbelt) racexanthogenys
Barking Owl Ninox connivens LC NT NT UK UK, ADL
(southerng connivens
WA subpopulation)
Masked Owl Tyto novaehollandiae LC NT NT UK UK, ADL
(southern racenovaehollandiae
Australia)
Rufous Fieldwren Calamanthus NT NT NT \% UK
(western campestrigace
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. Status in Likely .
C Global | National | Status status in
Common name Scientific name ) WA
status | status in WA study area
wheatbelt
wheatbelt) montanellus
Western Yellow Eopsaltria griseogularis | LC LC NT UK U/UK
Robirf
Crested Shrikdit Falcunculus frontalis NT NT NT NT EX
(western) raceleucogaster
Southern Scrufpobin® | Drymodes brunneopygig LC LC LC UK UK, ADL
Birds of local conservation significan®4oora-GillingarraCalingiriNew Norcia district)*
Wedgetailed Eaglé Aquila audax LC LC LC UK UK
Purple Swampheln Porphyrio porphyrio LC LC LC LC LG ADL
Redcapped Ploveér Charadrius ruficapillus | LC LC LC LC LC
Elegant Parrdt Neophema elegans LC LC LC LC UK, ADL
Little Buttonquail’ Turnix velox LC LC LC LC LC
Regent Parrot Polytelis anthopeplus LC LC LC LC UK
(westerny raceanthopeplus
Redcapped Parrot” | Purpureicephalus LC LC LC UK NT, ADL
spurius
Splendid Fairy Malurussplendens LC LC LC LC LC
wren™?
Variegated Fairdyvrenl Malurus lamberti LC LC LC LC LC, ADL
raceassimilis
Southern Emswren® Stipiturus malachurus | LC LC V EN NT?, ADL
White-browed Sericornis frontalis LC LC LC LC UK
Scrubwren racemaculatus
WesternGerygoné® | Gerygone fusca LC LC LC LC LC
Western Thornbift® Acanthiza inornata LC LC LC LC LG ADL
Inland Thornbift® Acanthiza apicalis LC LC LC LC LC
Spotted Pardalote” Pardalotus punctatus | LC LC LC LC ADL
Western Spinebilf’ Acanthorhynchus LC LC LC LC LG ADL
superciliosus
White-eared Lichenostomus leucotis | LC LC LC UK UK ADL
Honeyeatet
Brownheaded Melithreptus LC LC LC LC LC
Honeyeatet? brevirostrisrace
leucogenys
New Holland Phylidonyris LC LC LC LC LG ADL
Honeyeatet” novaehollandiae
Western Wattlebird Anthochaera lunulata LC LC LC LC ADL
Crimson Chat Epthianura tricolor LC LC LC LC UK
White-fronted Chat Epthianura albifrons LC LC LC LC LC
White-browed Pomatostomus LC LC LC NT UK
Babblef superciliosus
VariedSittelld Daphoenositta LC LC LC LC UK
chrysopteraacepileata
Golden Whistlet Pachycephala pectoralis LC LC LC LC LC
Jacky Winter Microeca fascinans LC LC LC UK UK
Grey Shrikehrush'® | Colluricincla harmonica | LC LC LC LC LC
Scarlet Robih Petroica boodang LC LC LC UK UK ADL

*These species are in addition to birds of global, national, \AWi#dstate significancdisted above. Thehave been
recorded or may occur in the study area.
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Cockatoo, detected in twdVandoo ridgetop remnants and flying over older revegetation in
October 2011 This species is listed under Schedule 2 (Fauna that isordrkely to become

extinct) of the WA Wildlife Conservation Act 1950 and the Wildlife Conservation (Specially

t NPGSOGSR Cldzyl o b2GAOS Hnny O6HO® LG A& fAal
(IUCN Red List of Threatened Species 2001, )2@86 national legislative (Environment

t NPGSOGA2Y YR . A2RAQGSNBAGE [/ 2y aSQdddkatdo hasy | C
been the subject of mongoing WWHBiIrdLife Australiacommunity conservation initiative in

the study areaand across other pastof its rangeincluding in part of its nobreeding range on

the Swan Coastal Plain (see Dutson et al 2009)

Two other species of high global and national conservation significance could be expected to
occuror may have historically occurrad the stud/ area but were not recorded during the
study. They are the Western Corella and Malleefolere are anecdotal reports of Malleefowl
presence on some farms in and near the study area over the past dedatlerd species;
Peregrine Falcog was recordedn a wandoo remnant on Carrah farms in April 2012. It is listed
under Schedule 4 of WA Wildlife Conservation Act 1950 and protected under the Convention
on International Trade of Endangered Species.

The conservation status a@fother species that might gk occur in the study area but were not
recorded during thetsidy was indeterminable due to a lack of data. These included Australian
Bustard, two owls (Barking and Masked), and three declining ground insectivores (Rufous
Fieldwren, Western Yellow Robamd Southern Scrupobin). One individuaSouthern Scrub

robin was recorded by Donna RayrarMingenewlrwin Groupin 2007 dong the Moore River

at Mogumber Farm. This site was-serveyed by InSight Ecology as part of the CDI Project in
April and OctobeR009 but no scrussobins were detected (see InSight Ecology 200y)stern
Yellow Robin has been recorded in drier country in the northern Moore River catchment
around Coorow and Dalwalligee Huggett et al 2004; InSight Ecology 2007) so its presence in
the moister southern Moore River catchment would be less likely.

Nineteen (19) or 65.5%0f the 29 species of local conservation significatiseed in Table 2vere
recorded during the study. These includéd ground insectivores (Splendid Fawyen,
Varieggated Fairywren, Crimson Chat, Whitkonted Chat and Scarlet RoBbjn4 shrub
insectivores (Western Thornbill, Inland Thornb@plden Whistler,Grey Shrikehrush), one
canopy insectivore (Spotted Pardalot®)remnantonly honeyeaters (Western Spindband
Western Wattlebird, one canopy insectivore (Western Gerygon2)ground granivors (Little
Button-quail and Elegant Parrt a canopy granivore (Rezhpped Parrot),one carnivore
(Wedgetailed Eagle), an aquatic herbivore (Purple Swampheapd an guatic
insectivore/molluscivore (Redapped Plover)Remnant shrublangd woodland wetland, and
riparianzonesprovided key habitats for these species in the study area. The local conservation
status of9 other specieg; Regent ParrgtWhite-eared Honeyeate Brownrtheaded Honeyeater,
New Holland Honeyeater, Varied Sittella, Jacky Wintérite-browed Babbler White-browed
Scrubwren and Southern Erwren ¢ was indeterminable due to a lack of data.

4. Discussion

4.1 Landscape context and effects

The human ecological footprint on theative vegetationof the Western Australian wheatbelt
has been particularly heavy and wideaching(Figure 5) In many districts less than 10% of the
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original native vegetation cover remairBhe central wheatbelthasonly 2 to 5% ofts original
native vegetation (Frost et al. 1999)pically present as highly isolated nature reserves and
narrow roadside remnantsThis ranks the ecosystem$ theselandscapesnd their remnant
fauna among some of the most fragmenteddsthreatened in the world (Saunders and Ingram
1995; DEC 2008; InSight Ecology 2@089, 2011Laurance et al 20)1

Figure 5: Spatial distribution of remnant native vegetatamross the southwest of Western
Australia. The extent dfiistorical land @aring to establistthe wheatbelt is clearly evident,
spanning the aredrom north and northeast of Geraldtor(actual town is just north of image
extent) in the north, east to the clearing line, and south to the Pacific Ocean émastAlbany

to east ofEsperance. Darling Range is the stripeofinant nativevegetationshownjust east of
Perth and which links with the woodlands, shrublands, heathlands and wetlands of the south
coast. The Great Western Woodlands extend edighe clearing line towards thedge of the
Nullarbor Plainand in a strip along the southea®VA coastline Image: Googleearth (2012
Cnes/Spot imagellistance from east to wesepresentedby image 1,078.75 km.

P
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Significantly, theMoora-CalingiriGillingarraNew Norcialandscape supports about036 of its
original native vegetation cover. Most of this vegetation occurs along latergitstone or
granitic hills and ridges such as@arrah Farms an@ooinda Parkand along Moore River and
its tributaries.

The degree of habitat connectivity variasross this landscape in response to patternpast

land clearance andhe associated occurrence of arable, accessible land along the $awdy

valley slopes and floors. Some larger upland patches of remnant woodland and shrubland are
linked to adjacat drainage lines via midslope and lowland woodland and shrubland strips or
small unclearedemnant such as on Carrah Farms at Calingiri and around Gillingarra (Plates
67-68 and Appendix B Elsewhere in the district, however, remnant native vegetatiorthef

lower valley slopes and especially the valley floafien poorly connected to adjacent upland
woodland patches, usually only by narrow strips yoffk gum and wandoo stands along
drainage linegPlate69). In other places, these patches aectivelyislands surrounded by
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pastures and crops and often grazed by livest@late 70). Despite this, several significant
blocks of mixed sandplain heathland, shrublabdnksia andcoastalblackbutt woodland, and
wetland still occur. Together witthe ridgetop woodlands and shrublagdthese are the true
ecological gems of the local farming landscape. The protedimh enhancementf their
ecologicalcondition is paramount (see Section 5). Several of these sites have been recently
fencedto excludelivestock(see InSight Ecology 20&ad Appendix B

The potential for the longerm ecological recovery is therefore higharsouthern Moore River
catchmentthan in the more cleared northern and central WA wheatbelt districts where only 2
12% ofremnart native vegetation remains (Huggett et al 2004). The condition and spatial
arrangement of remnant native vegetation in the study area also contributes to this more
positive restoration outlook in the southern Moore River landscap& third key factor in tis
prognosis is theole of planted vegetation in providingupplementary habitatind to help link

and widen remnant patches across topographic units (ie. ridges to valley floors and drainage
fAyYySao FyR Sadl of AaK #rSréconketioghbiigh (at the dodzA &ngt A y 3
regional scaletsee Section 4.3.2)

Plate67: Local habitat connectivity is relatively Plate68Y W{ G SLIMA Y3 adGz2ySaqQ 27

high on Carrah Farms, for example, wharé8 YFHEfSS KSFGK 2y . NAIYy YSt¢
haridgetop wandoo remnangsurveyed in this gum and wandoo woodland midslope

study) connects with othaemnants to the remnants, and riparian woodland present

north and south via aetwork of riparian keybuilding blocks for improving habitat

plantings (May2011, courtesy G& S.Mason). connectivity around Gillingarra (April 2009).

Plate69: Narrow strips of unfenced york gum Plate70Y WL aflyRaQ 2F NBYY!l yi

woodland provide a lower level of habitat are disconnected from other remnant
connectivity with upper slope and ridgeline heathland in this landscape at Bundarra
remnants in this West Gillingarra landscape Nature Reserve, Gillingarra Wesipfil
(April 2009 taken by InSight Ecology, courtesy 2009- taken by InSight Ecology, coesy
Jim Kelly and NACC). DEC).
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The study area also occurs within a regional landscape characterised by decreasing
intensification of land use along a gradient from west (urban) to east (wheat farming and
grazing). The rapidly urbanising Sw@aastal Plain lies to the west and contrasts strongly, in
terms of the amount, extent and configuration of remnant native vegetation, with central
wheatbelt districts to the east. These land uses and their proximity, at a landscape scale, to the
study area influence the occurrence and composition of bird assemblages and their movement
into and out of the area.

Importantly, the study area provides key life cycle resources including refugia sughrdie
outcrops, sandplain heath and shrublands, amhdoo/ork gum/salmon gumwoodlands for
conservationreliant bird and other fauna species (e.g. critical weight range mammals) that are
no longer available or are much less available in the adjoining urban and central wheatbelt
landscapes. The location tife study area adjacent to a centre of narrow endemism between
Gingin and New Norcia (Williams and Mitchell 20@ihances the value of this rol&his is an

area containing concentrations of locally endemic plant and animal species, that is, species with
ranges of less than 100 km (Williams and Mitchell 2001). Concentrations of locally endemic
species are often indicative of higher quality of habitat and diversity of available ecological
niches in a particular area, relative to other neighbouring areagyfi€ey et al. 2004, InSight
Ecology 20092011).

4.2 Bird assemblages of the study area

4.2.1 Landscape and habitat attributes

Bird assemblages of thdoora-GillingarraCalingiriNew Norciadistrict reflect the nature of the
landscape within which they oar and the influence of their neighbouring regional landscapes
(Section 4.1). Specifically, these bird communities have evolved in response to the type,
amount, condition, connectivity, spatial arrangement, floristic composition, and structural
complexity of habitats available in remnant and planted vegetation at different spatial and
temporal scalesOther factors such as the pattern and timing of historical land clearance
influence offire historyand climate change are also implicated.

At the sitescale, small variation in the quality, extent, spatial arrangement, floristic composition
and structural characteristics of habitats help determine the abundance, diversity and richness
of bird assemblages present. Coupled with anthropogenic factors ssiakegree of physical
disturbance- from livestock grazing, removal of understorey and ground cover, fire, logging,
firewood collection, pest plant and animal incursion, dieba@kytophthord, and vegetation
clearance for road widening and boundary adjustits, these influences shape the type of bird
(and other fauna) communities present in the catchmtatay.

Interspecific differences in the way bird species are able to use their habitat and respond to
change in the quality and seasonal availability of these resources also help determine the
composition of the bird fauna of the study area. There are elbehavoural and tolerance
differences between individual birds of the same species that can affect their ability to persist
and reproduce in modified habitats and landscapes. These reflect age and genetic factors, e.g.
young birds require experienaggainedover time to know their habitat¢ where to find food,
shelter, mates and how to recognise, avoid or repel potential predators, competitors and nest
parasites.
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Within the context of the Southwest Australia Ecoregion, bird assemblafydse study area

are likel/ to be less taxonomically and functionally rich than those of more extersside
contiguouswoodland and shrubland communities along the Darling Range and to the southeast
(e.g. Great Western Woodlands) and south (e.g. Fitzgerald Biosphere Reserve/Gardmkgn

This reflects the degree of loss, fragmentation and modification of remnant native vegetation
that has occurred in theMoora-GillingarraCalingiriNew Norcia district since European
settlement. Some evidence for this exists in the HJowderate number of core (interior)
woodlandandd KNJHz6 f YR 06 ANR &LISOASa GKIFG 6SNMB9 NBO?
species fromlO foraging guildsThreeof these guilds were represented by only one or two
member species whichay, at first glancejndicate a taxonomically depauperate bird fauna.
The risk that this might be due to inadequate sampling was substantially minimised by
surveying sites thoroudy over two different seasons.

4.2.2 Trajectories of potential change in bird communities

Changes overimme and space in the variables that shape bird communities in the study area
may be implicated in potential fluxes in the conservation status of bird species and
communities in the study area. Trajectories of potential change include persistence, decline,
increase/expansion, and potential recovery.

A suite of birds of the interior of woodlanénd shrublandremnants appear to be currently
persisting in the study area, albeit iow-moderatenumbers and despite local and landscape

scale threats to theirsuw @ f ® {2YS 2F (KS&aS o0ANRAOCSSt 2F It )
extinctions of woodland and shrubland species in the WA wiskaepbelt (Recher 1999;
InSight Ecology 2008, 2009)heyr NE |t 42 GSNXYSR WYRSBTEAY FNE G LS
(InSight Ecology 200%cott 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, loagadl lelearing events, cats and foxes,
rabbits (as agents of ground cover removal and soil erosion) and wigetle study areattese

include theground insectivore Scarldobin andshrubforaging insectivores Inland Thornbill
Western Thornbill, Grey She#hrush,and Golden Whistler

Other bird species appear to have increased in abundance and/or expanded their distributional
range across the region. These include common, more resilient birds include mostly ground
granivores¢ Longbilled Corella,Austrdian Ringneck, Galah, Crested Pigeon and possibly
Common Bronzewingthe nectarivore/insectivore Brown Honeyeater and the canopy
insectivore Weebill.

The most abundant species recorded in both remnants and revegetation in the study, area
Weebill, Austrdian RingneckBrown HoneyeaterGalah, Splendid Faiyren, Australian Raven
and Silvereye- are adaptable, opportunistic, and quite resilient spectésme of heir member
guilds¢ canopy insectivore, ground granivore, nectarivore/insectivore, and ground insectivore
¢ generallycontained other species of greater sensitivity to the local consequences of habitat
loss and fragmentation, principally reduced patch size, increased pabtation, lowered
habitat condition, and increased amount of edge. These includitte Buttonquail, Red
capped Parrot,Tawnycrowned Honeyeater, Spirgheeked HoneyeateMVestern Wattlebird,
Golden Whistler, Redapped Robirand ScarletRobin¢ most of which were recorded only in
woodland andor shrubland remnants.
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A candidate for population recovery in the study area and surrounsiagdoo woodland
RAAGNAOGA A& GKS yI A 2 yOodkdtod. ThiS gpBeiey rHa§ N Fowly | NI/
recovering its breeding numbers, largely in response to targeted revegetation and
protection/restoration of breedingand norbreeding (on Swan Coastal Plaamd foraging

habitat by BirdLife Australiaand WWF together with a network ofocal community groups.

Some speies appear to have gone locally extinct following the lesgale clearance of native
woodland and shrubland for farming oveBd years ago and the introduction of mammalian
predators such as th&uropeanfox and cat. These include the Bush Stanelew - a ground
insectivore highly susceptible to fox predation, loss and fragmentation of its open woodland
habitat, and trampling of nesting habitat by livestock (Pl&fg, granivores dependent on
suitable tree hollows for nesting (Western Rosejl®late 72 and Redailed BlackCockatoo
(subspeciesiaso¢ Plate 73), and the Crested Shriké - a canopy insectivore dependent on
insects in decorticating bark tdrgeeucalypt woodlandemnants(Plate74).

Plate71: Bush Ston€urlew¢ a Vulnerable Plate72: Male Western Rosella. The wheat

species in the Wivheatbelt (Garnett and belt subspecieganthogenyss listednationally

Crowley 2000) (en.wikipedia.org). asNear Threatened (Garnett and Crow2§00)
(flickr.com).

Plate73: Redtailed BlackCockatoo, southwest Plate74. Crested Shrikét (western subspecies
WA subspeciesaso(female) listed nationally leucogastey listed nationally adlear
as Near Threatened (Garnett a@dowley 200Q) Threatened Garnett and Crowley 2000

(A.Pattison/GloballTwitcher)
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4.2.3 Seasonal changes

Fluctuations in the abundance, species richness, and composition of terrestrigidpiudations
and communities recorded during thsetudy reflected seasonal changes in food availability,
speciesspecific movement patterns including migration, dispersal and nomadismtjramty of
surveys during breeding and ndmeeding periodsThese patterns were particularly evident in
remnants but alsen older revegetation.

The presence of slightly more birds in remnaatsd revegetationn autumn compared with
spring could be attributed ta number of factors. These include an influx of ground granivores
Australian Ringneck (38% more individuals rded in autumn) and Elegant Parrot (O
individuals in spring, 24 in autumn) from neighbouring areas searching for food, nomadic
species tracking seasonally available fruit and other food supplies, e.g. Silvereye (6 birds in
spring, 48 in autumn), increasedvailability of aerial insector Tree Martin (19 in spring, 48 in
autumn), postnatal dispersal of new season young, e.g.-Bagpbed Robin (3 in spring, 14 in
autumn), Splendid Fakwren (9 in spring, 26 in autumn) and Whitented Chat (11 in spring,

18 in autumn)and the higher detectability of sedentary species after the breeding season had
finished, e.g. Splendid Faiwren and Redcapped Robin.

The numbers of some typical woodland and shrubland species such as Rufous Whistler, Grey
Fantail, Weelll, Western Gerygone, Western Thornbill, Striated Pardalote, Singing Honeyeater,
Red Wattlebird, and Australian Raveemain unchanged or only slightly varied acrasgh
seasons.Decreased supply and presumably lower qualityeatalypt, melaleuca and ogn

nectar flows inautumnrelative tospringseems likely to havaccounted fora smallerautumn
honeyeater component, e.g. Brown Honeyeater numbers fell by 21% and $piegked
Honeyeater and Western Wattlebird were not recorded.

Fluctuations in the nuilmers of other bird species reflected the availabilitytefnporary water

bodies in spring for severddreeding aquatic speciesand the spring arrival of breeding
migratory species from other aredsy’ 2 ! Qa y 2 NI K IhisdagedzijrdGp ihclided S &
White-winged Triller,Crimson Chat, Spotted Pardalote, Sacred Kingfisher, Shining Bronze

/ dzO1 22 = | 2 NIdcko§, RiRdsiSonglrR, ¢nid Brown Songlark.

Several factors are likely to have been implicated in the observed moderaigher bird
speces richnessof remnants and revegetationin spring relative to autumn. The spring
availability of nectar and insects in flowering wandoo, dryandra, calothamnus and other shrubs
attracted Western Wattlebird and Spirgheeked Honeyeater. Swarming spring insects
provided food for two aerial insectivoresBlackfaced Woodswallovand Whitewinged Triller.

The 8 summer breeding migrants mentioned above were also present in spring but not autumn.
/ I NY I 6 &Cbékatoofotc@rpd ismall/mediumsized breeding populations spring but

not autumn when tlis species moves to the Sw&wvastal Plain for winteiTemporary water
bodies attracted 5 aquatic species that were absent by autumn.

Some dher factorsmay help explain the pattern of seasonal changes to bird assemblages
observed in the study. These includecal (ie. remnant, habdtt patch and revegetation
block/strip) variation in the condition, food resources, and nesting and refuge value of plant
communities, habitat patch and landscape metrics (especially periragts ratio, patch size,
shape and connectivity), disturbance toiy (weeds, feral animals, fire, clearing, recreation),
climate changeffects and the need for survey replication over several seasmasyears
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4.3 Bird use of habitat

4.3.1 Remnant native vegetation

Remnant woodland, shrubland and wetland habitats continued to provide the main living space
for native bird communities in the study area (see also InSight Ec@08, 2011). They
supported more individuals and species of birds ththd planted vegetatio. This reflected

their larger size and greatestructural complexity and floristic diversitwhich generally
provided a wider range of foraging, nesting, roosting and refuge resources than available in
revegetation.

Birds recorded only in remnants wemground granivores; Stubble Quail and Lorglled
Corella,a canopy granivore Redcapped Parrotground insectivores, Variegated Fairyvren,
Scarlet Robin anlagpielark, a shrub insectivore- Golden Whistlercanopy insectivores,
Striated Pardalote rad Spotted Pardalote, thredoneyeates ¢ Spinycheeked Honeyeater,
Western Wattlebird and Yellowhroated Miner, four raptors ¢ Wedgetailed Eagle, Brown
Falcon, Peregrine Falcon and Australian Hobbg,5 aquatic speciesSome of these species
ScarletRobin, Golden WhistlerSpotted PardaloteWestern Wattlebird and Spirgheeked
Honeyeater are usually associated with core woodland and shrubland hal@#iers such as
Western Spinebill Tawnycrowned Honeyeater, Yelloplumed Honeyeater and Western
Wattlebird exploitedthe abundance and diversity of nectar and insects associatedspithg
flowering ground cover, shrub and tree species available in the {haykired, fenceebff
remnants. Summer visitors fromorthern and inland areas White-winged Tiller and Sacred
Kingfisher- utilised standing dead trees and the outer dead branchedivhg york gum and
wandoo in and adjacent to remnants perch and launcifioragng forays

Differences in bird species richness that occurred between sampled r#snan be attributed

in part to sitespecific variation in the size, condition, connectedness, and habitat structural
complexity of remnant¢see also Section 4.4inescale variatiorthat occurredwithin habitats

in individual remnantsnfluencedthe range and type of microhabitat available for use by hirds
Thismay also havéelped shapehe composition and structure of resident and migratory bird
communities recorded in thetidy. 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). Soadenewifor this was
found in the apparent preference of shrub and ground insectiveresh asiVestern Thornbill,
Grey Shrikehrush, Splendid Fairywren and some nectarivorémsectivores- Tawnycrowned
Honeyeater, Western Spinebilellowplumed Honeyeadr - for sites containing a range of
microhabitats.

Observed variatios in the condition, structural complexity and floristic diversity of habitats in
remnants also reflected thempact ofhistoricalland usepracticesincluding past land clearing
patterns. Examples includecattle grazingn the Flora Downsvoodland and wetlandemnant
(recently fenced)and sheep grazing in the Sammon Hills ripasad wandooremnants (also
now fenced).In contrast,the wandoo/marri remnant surveyed on Carrah Farhes been
fencedoff for longer than most of the other remnants surveyed i 8tudy. Thusmuch of the
originalor at least older regrowtmative vegetatiorat this siteseems to have been retaineth
effect, upland remnants surveyed oRarrah Farms and Cioda Park andthe sandplain
remnantsampled on Flora Dowrege isolates of a once morextensive andetter connected
woodland/shrubland continuum (Section 4.4). Thisharacterised the Moora-Gillingarra
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CalingiriNew Norciadistrict prior to the arrival of Europeansettlers These remnantsalso
provide some of the building blockseeded tore-connect key remnants and landscape units
across the study area and as such desegmverity protection rehabilitation and enhancement
(Section 5).

4.3.2 Planted vegedtion

Pantings of nativeand exoticvegetation have been undertaken in parts of the study area since
the early 1980s These were established primarily to mitigate walegging, controlsoil
erosion, provide windbreaks for crops and livestomkdimprove the aesthetic qualities of the
landscape Later (postl995) plantings have focused on providing wildlife habitatluding
potential movement corridors, mitigating salt impact, and integrating soil and water
managementactivities to improve sustaability outcomes These widermore layeredand
usually native vegetation stripeave introduced a degree of bird habitat complexity into
revegetated drainage lines and waterwagad linkage into the local landscap&he three
revegetation site along dranage lines orCarrah Farmthat were surveyed for birds in theand
previous studies (InSight Ecology 2008, 201&je prime examples b these conservation
focusedplantings in thedistrict.

Birds able to forage and, in some cases, breed imbee estabilshed(6-11 yearold) plantings

have been attracted by developing shrub and canopy cover and an abundance of insect prey.
Ground insectivoresuch asSplendid Fairyvren and Whitewinged Fairywren called for mates
and/or defended breeding territory in ot melaleucaeucalyptacaciasheoak revegetation

along drainage lines on Carrah Far@Brub insectivores such as Grey Fantaland Thornbill

and Rufous Whistler nestear were detected calling for mates t1and11 yearold strips on
Carrah Farms (regetation sites 1 and 2. Canopy insectivores including Weelilld Western
Gerygone anahectarivores/insectivores Brown Honeyeater and Red Wattlebi¢calsoforaged

and called for potential mates ihis revegetation

For the first time since bird popations have been systematically studied on Carrah Farms

(2008), Western Thornbill and Grey Shrikeush were recorded foraging in the older site (site

1) on this property These are species more commonly associated with high quality woodland
such as the wandoo/marri ridgeline remnant located nearby (less than 1 km) from these
plantings (see Appendix 3).

Younger 9 months3 year$ plantings generally lacthe structural omplexity and canopy
development to offer more than supplementary foraging habitat to a small group of more
resilient, adaptable or open country speciessuch asSilvereye White-fronted Chat and
Australasian PipitNo nests were detected in these youngéargings.

The roleand contributionof commercial woody perennigdlantings as habitat for birds and
other faunain the study areahould not be overlookedA mix of native- brushwood, eucalypt
saltbush and Australiarfandalwood Santalum spicatum and exotic (tagasastekpecies
provided important supplementary foraging, roosting and, in some cases, nesting habitat for
several bird speciefRedcapped Robin foraged in five yeald tagasaste at Flora Downs while
Little Buttorrquail and probably Silvereygested at that site. Older mixed eucalypt and shrub
plantings at Carrah Farms provided foraging, roosting and occasionally nest resources for
Splendid Faimwren, Silvereye, Shining Bron@eickoo, Western Thornbill, Grey Fantail and
Grey Shrikehrush ¢ all species of woodland and shrubland remnants. Inland Thornbill nested
AY [ I NNSBygarddiMBIMedic@ uncinatglantings off Langwood Creek.
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Plantings of native trees and shrubs along drainage lines and lower valley slopes are performing
a landscapeonnectivity role in the study area. They are helping t@oanect lowland habitat

with upslope remnant patches in the study area. This is also enhancing the width and structure
of remnant lowland woodland stands, especially as foraging and breeding $pacmall
ground and shrubdwelling insectivorous birds. Moreover, it isirgroducing connectivity into

the landscape as a whole which may, in time, allow other fauna species soghcasweight

range mammalse.g. Woylie(Brushtailed Bettong, Chuditch (Western Quoland Wanbenger
(Brushtailed Phascogalejo return (or be reintroduced) to areas from which they had
previously disappearedsee Section 4.4)This would be a key beneficial outcome for the
conservation of threatened and declining/estern Australianbiodiversity at the landscape
scale.

4.4 Reconnecting bush for birds

Strategic &orts to facilitate the movement ofanimals(and plantspetween different locations
within highly fragmented landscapeby increasingconnectivityand patch sizeemain ore of

the major challenges in conservation biology and landscape restorationselktennectivity
conservation(see Worboys and Pulsford 20Jdrpjectsare often well intentioned andusually
well planned but can fall a long way shatft achieving theiultimate objective¢ to arrest the

slide of populations, species and communities toward extinddgmmprovingtheir movement,

dispersal and gene exchange between patofsegHilty et al 2006 and eorridor effectiveness
reviewby Gilbert-Norton et al 2019

The failure or poor performance of these projectsaien characterised by an absence or
inadequateknowledge of the biology and ecology of individual species in highly fragmented
landscapesprior to the planned interventioninformation is needed abouhe occurrence, size

and composition of and habitat use by species in source or origin (ie. large remnants on one
side ofa planned corridor) and destination (ie. remnants on the other sideagilanned
corridor) habitat,reproductive success and recruitment, population demographecg.age and
sexratios), and movement and dispersal patterns including-gayssing behavioutSome bird
species, for example, are differentially sensitive to crossing gaps between remnants and
pantA y3a $KAfS 20KSNAR YlIeé Y2@S Ff2y3 L} IyaSR
them (see Lynch and Saunders 1991; Saunders and de Rebeira 1991; Haas et al 1995; InSight
Ecology 2009)The type and degree of threats present at and near pfenned linkage site
including mammalian predators (fox and catyeed speciespresert and extent, livestock
grazing, fire managememtnd road maintenancalso require consideration.

Other data neededto make informed orground decisions about the location, desjgn
construction and maintenance @iroposedwildlife corridors and stepping stoneslate to the
type, size,quality, proximity, connectedness and spatial arrangement of the matrix surrounding
the targeted restoration sites. This is the local, district amgional landscape within which the
remnants occulsee examples provided in Figure8) It contains habitat that may assist the
movement of speciescross the landscapsuch as revegetation and remnants along road
reserves Activities such athe clearaice of native vegetatiorto establish mines, highways or
other development that happerlsewhere in these landscapean influence the success or
failure of connectivity conservation projecis the property and local scales

The realityis, however, thatmuch of this information is often time consuming and expensive to
obtain. Advances in computdrased modelling techniques offer some assistance. The challenge
is to ensure these models are validated usemgpirical data on avifauna, for examplen
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habitats within and surrounding the landscape targeted for restoration. Another approach, the
use of indicator and focal species as proxies for other kio#h have or are thought to have
similar habitat, movement and dispersal requirementsan also helpeduce costs associated
with obtaining speciesspecificdata to informthese re-connectionefforts. These come with
some significant caveatsnd cautionsbut alsoa number ofpotential benefits (reviewed in
Huggett 2007)The hope is that by usingartiabWdzY o NBf f I Q | LILINR I OKS &
other species will, in time, also be restored to selktaining levels thuaverting theirlocal
extinction.

QX

Onechallenge toany restoration project that aims to stem tH8deQof species extinctions in
fragmented landscapes is the extinction debt effect. This is the ongoing loss of species from
fragmented landscape®ng after the original loss and fragmentation of habitat has occurred
(Ford et al 2009; Kuussaari et al 2009; Wearn et al 2012). In landssagfesis the Western
Australian wheatbelt where much of the clearing took place ov@ {ears agpbird species

may still be going extinct from small isolated remnants. The implications of this for connectivity
conservation efforts require careful considation especially in the project planning and
implementation phases. Knowledge of extinction debt dynamics in a landscape can, however,
be used to improve the chances mstorationsuccesand thushelpad 6 SY GKS SEGAY O
by being able to identifiareas for conservation where extinction debt is the greatest (see, for
example, Wearn et al 2012kquallyimportant is the need to consider the impact of habitat
changes occurring that aneot related to fragmentation and which can reduce reproductive
sucess and recruitment in woodland bird populations (siee exampleFahrig 1997; Ford et al
2001;Ford et al 2009).

There is also a need to be awareather habitat and landscape restoration optiotisat are
available Strategicrevegetationto increasethe size of existing remnantsnd activities that
improve habitat condition can be more achievable thatiempting to plant extensive areas of
new habitat linkages (reviewed in Falcy and Estades 2007). Establishing stepping stones of
habitat to facilitatebird and other fauna movement between key remnants is also akmelvn
option (see, for example, Fischer et al 2006). Buffers around existing key remwatgsjng
existing remnants in road reserves by-loeating fences into paddock&equires farmer
cooperation) and strategic management of commercial woody perennials as supplementary
habitat are other important options. Ideally, a strategic landscape restoration program
evaluates anddeploysa mix of these interventions to improve connectiviagnd habtat
condition, increase remnant size, and provide supplementary habitat.

Understanding the ecological processes that dfesenalresponses to restoration actisrand

the scale at which they operatare pre-requisites for the effectivdongterm recovery of
species and communities in fragmented landscag@éens et al 2002; Huggett 2005
Lindenmayer et al 2030In the current study, relevant scales include sagional, district and
local. The followingimages providerepresentative examples ofthese scalegFigures €B).
Figures 7 and 8 also indicate suggestecations of strategic interventions to r&onnect,
enhance and protect habitat for woodland and shrubland birds in the study area and the
surroundinglandscapdalso see Sections 4.5 abil Thesizes of swaths selected ameasured

in a straightline from east to west.
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Figure 6:Spatial distribution of remnant native vegetation at the gelgional scalg400 km swath)

from the Indian Ocean coast in the west to parts of the clearimg iln the eastThe main blocks of
remnant native vegetation are shown along the coast, adjoining the southern tip of the study area
(Bindoon Military Training Arear BMTA, and east of the clearing linBMTA is 17,168 ha of wandoo
woodland grading intonixed wandoajarrahrmarri-york gum and banksia woodland and is significantly
located, in conservation terms, at the northern end of the Northern Jarrah FOBESEWPaC 2012)
connects tracts of qualitpative woodland along the Darling Range including Julimar State Faneist
Perth hill€xemnants to the soutlwith nature reserves and privately owned remnants in the study area
to the immediate north.This conveys high priority to the protection of this largeddl and its linkage

with these remnants including those on Carrah Farms and Damara Downs. BMTA is listed on the
Register of the National Estatenage: Googbeearth (2012).

study‘area
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Figure7: Spatial distribution of remnant native vegetation at théstrict scale $6 km swatl), from
Calingiri in the east to West Gillingarra in the west. Properties surveyed during the study and shown in
the image include Carrah Farms, Damara Downsin@adPark and Flora Downs. Suggested sites for
increasing habitat connectivity using a mix of corridor and stepping stone plantingsa@edsing the

size ancenhancing the condition of existing remnants are shasrared line, along key riparian zones.

Note that these sites are schematic only, requiring-sitale refinementlmage: Googteearth (2012).
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Figure 8:Spatial distribution of remnant native vegetation at tlueal scale {7 km swatl), centringon

Carrah Farms and Damara Downs near Calirigmclosed white lines show the location of remnants
surveyed in this part of the study aregthe smaller remnant on Damara Dowtwsthe north and the

larger remnant on Carrah Farrtesthe south Yellow lines denote revegetation surveyed in the study on
these properties. Suggested sites for increasing habitat connectivity using a mix of corridor and stepping
stone plantings and increasing the size and enhancing the condition of existing ren{ndrese
applicable)are shown in red, often along key ripariaones. Note that these sites are schematic only

and will require sitescale refinementimage: Googbeearth (2012).
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4.5 Targeting conservation action

A cornerstone of sustainable ecosystem management involves identifyingpestdcting,

through strategic intervention, species, communities and habitats of conservation significance.
Specific conservation strategies and actions are developed and implemented to achieve these
objectives. Opportunities currently exist to improve thitection of birds and other fauna and

their habitat from threats and threatening processes, as part of a landscape approach to
OA2RAGSNEAGE O2yaSNBIGA2y | ONRadaa GKS OF G§OKY
g @S Q 2-FshrabNadzgaBpy-foraging insectivoreshat are most vulnerable to local
extirpation are adequately protected and their habitatarefully managed. These are the
species and guilds most sensitive to reduced core remnant and hamaand connectivity

and declining hbitat condition.

Protection of existing populations and guilds of threatened and declining avifauna and their
habitat is the priority bird conservation action in the study area. This includes monitoring the
size, demography, and genetic health of, anditet use by, these populations and the
implementation of practical measures to mitigate key threats (Section 5). Benchmarks may
need to be devised to permit evaluation of the performance of these measures over time.

Increasing the size and improving thendition and connectivity of remnant native vegetation

is another action requiring priority attention in the study area. Emphasalss needed on
revegetation that increases the width and length of existing key remnants and helps connect
ridge, valley§ 2 LIS YR Ff22NJ fFyRaOlILIS dzyrdao .f20]
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should also be integrated into the landscalpased revegetation design. Stratification and
renewal of existing planted zones alomigainage lines and as buffers around Veeids is
needed to provide structural complexity and improved breeding habitat value for declining
birds and other fauna. Fencing of key identified remnants and all revegetatidmaintenance

of fencesis essential to ensure habitat condition is improvadd threats from livestock
trampling and browsing of native vegetation are removed. Attention to appropriate fire
management actions and control of feral animal and plant pests are also needed.

A practical and interactive community education and paratipn plan should form the basis of

a longterm conservation strategy in the study area (Section 5). This should inform and guide
the conservation commitment to protecting threatened and declining bird species, guilds and
communities (and other fauna andofa) in perpetuity. It should also enable strategic
revegetation and bespractice habitat restoration to occur, based on the development and
implementation of a communitgndorsed landscape design.

5. Recommendations

An opportunitystill exists to adopt a strategic wholef-landscape approach to conserving and
managing biodiversity in the study area and its catchment, using land birds as a planning tool or
template. The precedent for this approach has been established in Bultamehagee
Catchment situated within Moore River Catchment to the north of the study area (see
Department of Environment and Conservation 2008). It has been recommendadfaunal

work undertaken for the CDI Project (InSight Ecology 2R&)egetation of Natural rainage

Lines and Protection of Remnant Vegetation in the East Moore Catchment Project (InSight
Ecology 2008) YR wSO2@SNE |yR tNRGSOUA2Y 2F (KS
Natural Assets Project (InSight Ecology 20Eljategies and actions commad in the DEC
BuntineMarchagee recovery plan that relate to the conservation of birds and other fauna are
based on the production of a commurityformed landscape design (Huggett et al. 2004). This
used field survey data of vegetation and bird commiasitover three years, GIS data, and
landholder feedback to develop a design for the ldegn protection and restoration of the
habitat of declining woodland and heath/shrub/mallee bird speciBds designis currently
guiding strategic revegetation andahbitat protection and management activities in the
catchment for the period 2002027. It has recently been listed by the Society for Ecological
Restoration International as one of the Top 25 ecological restoration projects in Australasia.

Thereremainssubstantial potential in the study area to develop a landscape design for habitat
protection and restoration, adapted from the BuntiMarchagee work. This would provide a
robust scientific and communigndorsed basis for strategically planning and implatimey
actions to help, over time, restore ecological structure and function to the landscape. It would
also help integrate and coordinate ecological restoration actions occurring in one part of the
catchment with those proposed for or underway in other {gaof this landscape and indeed
neighbouring regionsSome elements of the landscape design approach are already being
implemented in Moore River catchment in other projects.

In this way, the potential for achieving key local, regional and emg®nal biodiversity
conservation and management goals and targets may be substantially increased. The outcome
should ultimately be a more resilient, functional and biodiverse landscape that serves as a
model for habitat restoration and landscape recovery in otagricultural systems.
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The recommendations below provide a set of practical actions to help protect and manage
birds and their habitats in the study area. They are informed by the resultsiostady and
previous ones in the catchmenknowledge of birdspecies and communities in the WA
wheatbelt, and understanding of the principles and practices of landscape ecology in
agricultural environments. Key landscape ecological and biodiversity conservation drivers
include the creation and maintenance of habitnd landscape connectivity, protection and
restoration of habitat condition, complexity and floristic diversitycreasing the size of key
remnants, mitigation of threats and threatening processes, and community education and
participation.

This suiteof recommended actions is by no means exhaustive. Rather, it provides a useful
framework to begin tackling the task of protecting declining woodland and heath/shrub/mallee
birds and restoring and managing their habitat. In the immediate term, these actamde
implemented within an adaptive management framework. ldeally, however, the actions should
emerge from issues identified during research and development of the recommended
landscape design. This will help ensure that land management issues anusdotiemediate

their impact on birds and other biota are addressed within the wkadandscape approach
advocatedn Section 5.1. It will also provide key opportunities for local landholder participation
in, and ownership of, the landscape design. Tihigssential to the lonterm success of the
design.

Collectively, this approach will ultimately boost the potential for landscape recovery over time.
This has important consequences for humans and biodiversity alike in this farming system.

The recommendd specific actions argome of thesdnave commencedth the district)

0 Develop a landscape design for the southern Moore River Catchment (or the study area
initially)

This should be based on the ecological requirements of declining woodland and
heath/shrub/mallee birds in the catchment. Funding from the Caring for our Country (CFOC)
program AustralianBiodiversity Fund, National Wildlife Corridors Planother sources should

be pursued to allow this work to commence. This will require the collabaratd local
landholders, LCDCs, NACC, Shire of Victoria Plains (and possibly adjoining councils), and other
partners.

A key task is to establish baseline data of bird populations and communities in remnants and
revegetation in the study area (or acrassuthern Moore River atchment). This will require
professional surveys to be undertaken of bird populations and guilds, targeting declining
woodland and heath/shrub/mallee species, and obtaining data on occurrence, abundance and
breeding status. A greaterumber of sites in more remnants and revegetation across different
landscape units in the study area should be surveyed in this way. Nocturnal birds could also be
surveyed gystematicallfor the first time in the area). The results of these surveys shbalg

inform a separate monitoring study of declining bird population size, demography,
local/regional conservation status, breeding success, genetic health, and habitat use, especially
of core remnants and revegetation. The role and importance of micritdalariation in
influencing bird community structure and use of revegetation and remnants could also be
investigated. A relationship with a university could be developed to help undertake this work
through student projects.
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A detailed vegetation survegf remnants and revegetation in the study area would also be
required. Both bird and vegetation datasets should then be incorporated with landscape
information into a GIS mapping framework to drive the landscape design process (see Huggett
et al. 2004).

Local landholder and LCDC engagement in, and support of, these information gathering
activities from the outset are strongly recommended.

U Implement a strategic habitat protection and revegetation program, using the study area
as a trial for implementing # proposed landscape design

This should include the targeting of key remnants to join together, focusing also on connecting
remnant upslope and valley floor patches (including revegetated areas}inuing to fence

them to exclude livestock (see belowgontrolling feral animal pests (fox, cat, rabbit) and
weeds, and managing the fire risk. Other important parts of the program are the planting of
new stepping stones of local native vegetation to connect key ecological neighbourhoods (see
Huggett et al. 204) and renovation of existing planted areas to increase habitat structural
complexity and reduce the weed burden. These actions aim to increase the size and improve
the connectivity and habitat condition of key remnants across the study area.

New habitatlinkages should be at lea&D0 metres in width. This will minimise the amount of
edge habitat created and thus reduce incursion by especialist bird species (e.g. Yellow
throated Miner, Australian Raven). Wider linkages may also encouragesansitive possibly
declining bird species (e.@estern Thornbill, Inland Thornbill, Varied Sittglla enter, forage

and move through them. New linkages should also be generally linear, elliptical or oblong in
shape, avoiding sharp corners or angles. Highlykandinkages may impede the movement of
small areasensitive birds, forcing them to cross open gaps. This may increase their risk of being
predated by carnivorous birds such as Pied Butcherbird and raptors like the Brown Falcon and
Australian Hobby.

Priority attention should be given to connecting existing higher quality remnant€arnah
Farms, Cooinda Park, Flora Downs and Sammonpkbliierties to revegetated riparian zones
and ridgelines. Renovation of some of these plantings will be needed to wapheir quality as

bird habitat. This will involve withigite enhancement plantings and the addition of ground
microhabitat such as native grasses, decaying logs (obtained frefiarionpruning/lopping and

not from existing remnants or windblown treesr@mnants), and rocks (sourced from quarries
not from existing remnants), where possible. This has the effect of introducing patchiness into
revegetation to ensure that a mosaic of different types of microhabitat is available for bird use.

The practice otllowing livestock to graze revegetated areas during times of reduced paddock
feed should be stopped. Many years of hard work establishing structurally complex and
floristically diverse revegetation for woodland birds and other fauna can be ruinsddigned
sheep and grazing

Consultation and negotiation with local landholders and LCDCs is essential and requires skilful
and experienced field extension effort (S€Eemmunicatiorsection below).

The performance of the proposed landscape design should \zuated over time, with
FGGSydAz2y LI AR G2 LINRP3INBaa | OKASOSR 6AGK
fencing key remnants, and feral animal and weed control. Benchmarks for biodivessity
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revegetation of exagricultural land may need tbe developed to allow measurable evaluation
(and audiing) of the effectiveness of this work.

U Communication, education and knowledge acquisition

Support existing programs and help initiate new communication and education activities in the
study area, espcially those that strengthen links between farmers, local/regional NRM bodies,
and ecologists. These include:

1 Field training days in the latest revegetation and habitat restoration techniques for
biodiversity conservation on farms;

1 Workshops on landscap#esign recommendations including corridors, fencing, and the
ecological importance of retaining dead trees on farms. Standing dead trees offer
valuable perching, foraging and roosting microhabitat for resident and migratory land
birds and other taxa sudhs bats;

1 Strengthen existing links and establish new communication avenues with local, regional
and state media to ensure wider dispersal and sharing of information and knowledge;

1 Devi® novel ways to engage farmers in strategic vegetation managementifds.b
hLILI2 NI dzy A 0 RN T 2N WKIFY R SNI LI NOIAOALN GA2Y
project exist, from assisting with bird surveys to planting new habitat linkages and
fencing remnants;

1 Work with local councils to improve road verge managemprdctices, particularly
along flora roads and routes that connect key remnants for declining woodland birds.
Support any proposed studies of the values and management of road verges for
threatened and declining biodiversity;

1 Consider preparing a communiaat plan for biodiversity conservation in the study area
(or reviewing any existing one to capture the points raised above);

1 Encourage studies of biodiversity that will provide new knowledge to improve our
understanding of how animals and plants utiliselaespond to revegetation (especially
the novel habitat value of crops like tagasaste and saltbush), habitat protection, and
land use practices in the study area. These include active adaptive management studies
and applied research.
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Appendices

Appendix 1All individual birds recorded by InSight Ecology during the spridd (Bctober) 2011 survay the study area

Record

Common

No Name Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
Common Phaps 1030 S310791.2H .
! Bronzewing chalcoptera 051011 1110 Mason Reveg 1 11617 79.6 0 ! resting no
Pearson
Common Phaps 0925 L S3049135H .
2 Bronzewing chalcoptera 081011 1010 riparian 116 16 17.2 ! 0 resting nd
remnant
Scotney .
Common Phaps 1725 S 3044 38.7H . flushed off nest 4m up in
3 Bronzewing chalcoptera 091011 1830 \r,iﬁr?;?t 116 21 54.6 ! 0 nesting yes horizontal salmon branch
Scotney
. Ocyphaps 1105 eucalypt/mixed| S 30 46 52.5 H . 10 yr old eucalypts N side
4 | Crested Pigeon 1 otes 101011 | 1150 | species 116 20 29.3 0 2 foraging no main channel
plantings
. foraging, .
5 Little Black Phalacrocorax 061011 1605 Hendry S305859.1H 2 0 likel s in freshwater seasonal
Cormorant sulcirostris 1825 remnant 11558 24.9 nest)i/ng y wetland
. foraging, .
6 Pied Phalacrocorax 061011 1605 Hendry S305859.1H 5 0 likel es in freshwater seasonal
Cormorant varius 1825 remnant 11558 24.9 y y wetland
nesting
. foraging, .
7 White-faced Egretta 061011 1605 Hendry S305859.1H 2 0 mate s in freshwater seasonal
Heron novaehollandiae 1825 remnant 11558 24.9 oursuit y wetland
. Scotney
White-faced Egretta 0830 S 3046 46.2 H
8 Heron novaehollandiae 101011 1100 saltbgsh 116 20 36.5 0 1 flyover no
plantings
Strawnecked | Threskiornis 1605 Hendry S305859.1H . in freshwater seasonal
9 Ibis spinicollis 061011 1825 remnant 11558 24.9 ! 0 foraging nd wetland
. above freshwater seasonal
Wedgetailed . 1605 Hendry S305859.1H
10 Eagle Aquila audax 061011 1825 remnant 115 58 24.9 1 0 flyover no wetland, mobbed by 2

ravens
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Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
Scotney adult female obs flying to n
Wedgetailed . 1725 S304438.7H flying nr active nest @ S 30 44 47.2
111 Eagle Aquila audax ©91011 | 1559 | Wandoo 116 21 54.6 ! 0 nest yes 116 21 59.3 (1415 yo nest
remnant :
in old salmon gum)
Nankeen . 1030 S310791.2H . in E.occidentalislead
12 Kestrel Falco cenchroideg 051011 1110 Mason Reveg 1 116 17 79.6 0 1 perching no branch
Hendry
Nankeen . 1050 S 3058 03.8 H .
13 Kestrel Falco cenchroideg 111011 1130 tagasa§te 115 58 18.2 0 1 foraging no
plantation
. 1605 Hendry S305859.1H . over banksia
14 Brown Falcon | Falco berigora 061011 1825 remnant 115 58 24.9 2 0 foraging nd woodland/heath
. Scotney
Australian . . 1725 S 3044 38.7 H .
15 Hobby Falco longipennis| 091011 1830 wandoo 116 21 54.6 1 0 perching no
remnant
. foraging, .
Purple Porphyrio 1605 Hendry S305859.1H . in freshwater seasonal
16 . 061011 2 0 likely yes
Swamphen porphyrio 1825 remnant 11558 24.9 nesting wetland
foraging .
. . 1605 Hendry S305859.1H . ' in freshwater seasonal
17 Eurasian Coot | Fulica atra 061011 1825 remnant 115 58 24.9 2 0 I|kel>_/ yes wetland
nesting
18 Redcapped Charadrius 101011 0830 f;?;ﬁ?r/] S 3046 46.2 H 0 3 foragin no 2 females, 1 male along
Plover ruficapillus 1100 . 116 20 36.5 ging saltbush main channel
plantings
Hendry foraging flushed fr shallow scrape
Little Buttonr . 1050 S 3058 03.8 H . ' (likely nest, no eggs) in 50
19 quail Turnix velox 111011 1130 tagasa_ste 11558 18.2 0 2 Ilkely yes 60 cm high oats and lupins
plantation nesting e
in interrows
Carnaby's not
21 | Black Calyptorhynchus | 594 | 0755 | Mason 531072998 0 flyover | determined
latirostris 1005 remnant 116 18 02.1
Cockatoo (nd)
Carnaby's
Calyptorhynchus 1710 S 3107 96.3 H from Mason remnant
22 Black latirostris 051011 1820 Mason Reveg 3 11619445 0 4 flyover no (nearest further upslope)
Cockatoo
Carnaby's .
Calyptorhynchus 1640 Woods S310550.1H calling, .
23 gfgli(atoo latirostris 111011 1720 remnant 116 18 04.0 2 0 nesting(?) nd perched in wandoo
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Egcord ﬁgm;non Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
Eolophus 1710 S 3107 96.3H perching, Goodden Gully eucs,
24 Galah roseicapillus 051011 1820 Mason Reveg 3 116 19 44.5 0 3 flying no sheoaks & melaleuca
Scotney
Eolophus 0830 S 3046 46.2 H . N edge of channel along 10
25 Galah roseicapillus 101011 1100 saltbgsh 116 20 36.5 0 2 foraging no yr old planted eucs
plantings
Eolophus 1605 Hendry S305859.1H
26 Galah roseicapillus 061011 1825 remnant 11558 24.9 2 0 flyover no
Eolophus 1640 Woods S310550.1H calling, .
21 Galah roseicapillus 111011 1720 remnant 116 18 04.0 4 0 nesting yes in wandoo
Eolophus og3s | Pearson S304910.9 nesting min 3 pairs nesting in
28 Galah roseicapillus 091011 0910 Wandoo 116 34 35.0 33 0 calling yes wandoo
remnant
Pearson nesting, L
29 Galah Eolo_phu§ 081011 0925 riparian S3049135H 8 0 calling, yes nesting in old largeyork
roseicapillus 1010 116 1617.2 . gumalong ck
remnant defending
Scotney calling,
Eolophus 1725 S3044 38.7 H ; .
30 Galah roseicapillus 091011 1830 wandoo 116 21 54.6 10 0 foraglng, yes in older Salmon Gum
remnant nesting
. Scotney calling,
Longbilled Cacatua 1725 S 3044 38.7 H h .
31 Corella tenuirostris 091011 1830 wandoo 116 21 54.6 12 0 foraglng, yes in older Salmon Gum
remnant nesting
. Cacatua 1600 S310817.5H
32 Little Corella sanguinea 051011 1700 Mason Reveg 2 11619 35.2 0 2 flyover nd
Pearson nesting,
. Cacatua 0835 S304910.9 K . .
33 Little Corella sanguinea 091011 0910 Wandoo 116 34 35.0 6 0 ca_lllng, yes in wandoo
remnant flying
Pearson . not as many suitable nest
. Cacatua 0925 L S3049135€H perching, .
34 Little Corella sanguinea 081011 1010 riparian 116 16 17.2 2 0 calling nd holes inyork gumas
remnant wandoo
Australian Barnardius 0755 Mason S310729.9H calling,
35 Ringneck zonarius 051011 1005 remnant 116 18 02.1 ! 0 mate . yes
pursuit
Australian Barnardius 1710 S 3107 96.3H foraging,
36 Ringneck zonarius 051011 1820 Mason Reveg 3 116 19 44.5 0 ! flying no
. . Pearson nesting
Australian Barnardius 0925 L S3049135H L
37 Ringneck zonarius 081011 1010 riparian 11616 17.2 ! 0 calhng,. yes
remnant defending
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Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
o | A eamas [ [0 | M [smoasroy | |Ee | jesnenacuees
Ringneck zonarius 1120 getop 116 08 50.0 "9, y -aing g
remnant nesting daisylike heads
. . Pearson .
Australian Barnardius 1015 S304901.8H foraging,
39 Ringneck zonarius 091011 1045 sandal\_/vood 116 15515 0 4 calling nd
plantation
. . Scotney
Australian Barnardius 0830 S 3046 46.2 H
401 Ringneck zonarius 101011 | 455y | saltbush 116 20 36.5 0 3 flyover no
plantings
Australian Barnardius 1640 Woods S310550.1H calling, .
4l Ringneck zonarius 111011 1720 remnant 116 18 04.0 6 0 nesting yes in wandoo
. . Pearson
Australian Barnardius 0835 S304910.9H . .
42 Ringneck Zonarius 091011 0910 Wandoo 116 34 35.0 4 0 nesting yes in wandoo
remnant
. . Scotney .
Australian Barnardius 1725 S 3044 38.7 H foraging, .
43 Ringneck zonarius 091011 1830 wandoo 116 21 54.6 4 0 calling likely
remnant
in isolated marri nr
Horsfield's . . 1600 S310817.5H calling, plantings with wiw trillers
44 | BronzeCuckoo| Chalcites basalis | 051011 74, Mason Reveg 2 11619 35.2 0 ! perching nd & rufous songlark (along
Langwood Ck)
Horsfield's 1050 Hendry S305803.8H calling from dead branch of]
45 BronzeCuckoo Chalcites basalis | 111011 1130 tagasa;te 11558 18.2 0 ! calling nd Nutysia isolate within patch
plantation
perching attempting to parasitise
Horsfield's . . 1300 S310817.5H ' Inland Thornbill nest in 8 yqg
46 BronzeCuckoo Chalcites basalis | 071011 1310 Mason Reveg 2 116 19 35.2 0 5 nest . yes Melaleuca uncinataows nr
detecting .
paddock & old marri
mostly males in 8 yrold salt
- foraging, river gum, acacia,
47 Shining Chalcites lucidus | 051011 1030 Mason Reveg 1 S310791.2¢ 0 6 mate yes melaleuca uncinata & flat
BronzeCuckoo 1110 116 17 79.6 ) .
calling topped yate E. occidentaljs
plantings
. flyover to
Laughing Dacelo 0755 Mason S310729.9H . .
48 Kookaburra novaeguineae 051011 1005 remnant 116 18 02.1 2 0 ?rgg]k likely
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Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
Sacred Todiramphus 0755 Mason S 3107 29.9H calling,
49 Kingfisher sanctus 051011 1005 remnant 11618 02.1 2 0 gquallrtseuit yes pair in wandoo breakaway
Sacred Todiramphus 1600 S310817.5H foraging, along flowing Langwood
50 Kingfisher sanctus 051011 1700 Mason Reveg 2 11619 35.2 0 ! calling nd Creek
. Pearson
Sacred Todiramphus 0925 L S3049135H .
51| Kingfisher sanctus 081011 | 1910 riparian 116 16 17.2 1 0 calling nd
remnant
. Harridge .
Sacred Todiramphus 1000 . S310257.0H foraging, . .
52 Kingfisher sanctus 061011 1120 ridgetop 116 08 50.0 2 0 calling likely wandoo ridgetop
remnant
. . one adult male nr granite
53 Splendid Fairy | Malurus 051011 0755 Mason S310729.98 1 0 foraging nd boulders southern slope
wren splendens 1005 remnant 116 18 02.1
heath patch (usual spot)
. . in 1.7mMelaleuca uncinata
Splendid Fairy | Malurus 1710 S310796.3H .
54 wren splendens 051011 1820 Mason Reveg 3 116 19 44.5 0 2 foraging nd nr paddock edge along
Goodden Gully
foraging,
Splendid Fairy | Malurus 1605 Hendry S305859.1H territory
55 wren splendens 061011 1825 remnant 11558 24.9 6 0 calling, yes
flying
territor eclipseplumage male and 3
56 White-winged | Malurus 051011 1600 Mason Reveq 2 S310817.5H 0 4 callin y es females inM. thyoidesand
Fairywren leucopterus 1700 9 11619 35.2 9. y saltbush plantings along
foraging
Langwood Ck
group in isolates of pink
. . Scotney flowering grevillea, Hakea
White-winged | Malurus 0830 S 3046 46.2 H .
57 Fairywren leucopterus 101011 1100 saltbgsh 116 20 36.5 0 6 foraging yes and Dryandrg 20m S
plantings samphire drainage line
containing plantedsaltbush
. Harridge foraging, moving between weed edg¢
58 Va_rlegated Malurus lamberti | 061011 1000 ridgetop S310257.0¢ 4 0 territory yes of adjacent wheat crop &
Fairywren 1120 116 08 50.0 .
remnant calling 20m back to remnant
Variegated 1605 Hendry S305859.1H foraging, 2 adult males, one female
59 Fairywren Malurus lamberti | 061011 1825 remnant 11558 24.9 5 0 glrl::]ogy yes and 3 immat birds in heath
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Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
calling,
Smicrornis 0755 Mason S 3107 29.9H mate
60 Weebil brevirostris 051011 1005 remnant 116 18 02.1 4 0 pur;mt & yes
territory
defence
foraging,
. Smicrornis 1030 S310791.2H calling, in E. occidentali& E.
61 Weebill brevirostris 051011 1110 Mason Reveg 1 116 17 79.6 0 3 mate yes sargentii+ sheoaks & acaci
pursuits
. Smicrornis 1710 S 3107 96.3 H . in 3 m swamp mallet &
62 Weebill brevirostris 051011 1820 Mason Reveg 3 116 19 44.5 0 5 foraging no taller eucs N side gully
. . Pearson .
. Smicrornis 0835 S304910.9H foraging,
63 Weebil brevirostris 091011 0910 Wandoo 116 34 35.0 2 0 calling nd
remnant
. . Pearson .
. Smicrornis 0925 L S304913.5H foraging, .
64 Weebill brevirostris 081011 1010 riparian 116 16 17.2 12 0 calling likely
remnant
foraging,
Smicrornis 1000 | Harridge S310257.0E territory
65 Weebill brevirostris 061011 1120 ridgetop 116 08 50.0 11 0 calling, yes
remnant mate
pursuits
. . Pearson .
. Smicrornis 1015 S304901.8¢H foraging,
66 Weebil brevirostris 091011 1045 sandal\_/vood 116 15515 0 3 calling nd
plantation
Scotney male in 10 yrold eucs and
. Smicrornis 1105 eucalypt/mixed | S 30 46 52.5 H . allocasuarina plantings N
67 Weebil brevirostris 101011 1120 species 116 20 29.3 0 s foraging nd side main channel; and S
plantings side main channel plantingg
. Smicrornis 1640 Woods S310550.1H calling, .
68 Weebill brevirostris 111011 1720 remnant 116 18 04.0 3 0 foraging yes in wandoo
calling
Western 0755 Mason S310729.9H L
69 Gerygone Gerygone fusca | 051011 1005 remnant 116 18 02.1 8 0 glrl::]Ogry yes
foraging, . . .
Western 1030 S310791.2H in E. occidentali& E.
70 Gerygone Gerygone fusca | 051011 1110 Mason Reveg 1 116 17 79.6 0 4 E:na?lti(re]g yes sargentii+ sheoaks & acaci
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Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
Western 1710 S 3107 96.3H foraging, in taller eucs/dead sheoaks|
1 Gerygone Gerygone fusca | 051011 1820 Mason Reveg 3 11619445 0 3 calling no N side of gully
2 grps; 1 of 2 birds foraging
Harridge . ground and lower canopy ir]
Western 1000 : S310257.0H foraging, .
72 Gerygone Gerygone fusca | 061011 1120 ridgetop 116 08 50.0 5 0 calling yes vv_a_ndoo, with WT, 2r_1d arp
remnant giving extended call in
Darwinia plot
Western 1605 Hendry S305859.1H . in blackbutt woodland
3 Gerygone Gerygone fusca | 061011 1825 remnant 11558 24.9 2 0 foraging nd bordering wetland
territory musical extended (territory?)
. . Il noted; ground and
Harridge calling, ca and.
Western 1000 . S310257.0H understorey foraging with
74 Gerygone Gerygone fusca | 061011 1120 ridgetop 116 08 50.0 5 0 mate . yes Western Thornbilgroup under
remnant pursulits, wandoo & on anfike insects
foraging on wandoo sap stains
Yellow . Scotney
Acanthiza 1725 S304438.7H .
75 rumped_ chrysorrhoa 091011 1830 wandoo 116 21 54.6 2 0 foraging nd
Thornbill remnant
Yellow . Pearson
Acanthiza 1015 S304901.8H .
76 rumped_ chrysorrhoa 091011 1045 sandal\_/vood 116 15 51 5 0 2 foraging nd
Thornbill plantation
Scotney .
Yellow Acanthiza 1105 | eucalypt/mixed| S 30 46 52.5 foraging, in 10 yr old euc &
e rumped 101011 . 0 4 . nd allocasuarina N side
. chrysorrhoa 1120 species 116 20 29.3 calling -
Thornbill . plantings
plantings
vellow Acanthiza 1050 Hendry S305803.8H foragin along fenceline and into ta
78 rumped 111011 tagasaste i 0 3 1aing. nd 9 g
. chrysorrhoa 1130 : 11558 18.2 calling rows
Thornbill plantation
male obs courtship feeding
foraging female in floweringMelaleuca
79 Western Acanthiza 051011 0755 Mason S3107 299 H 5 0 courtshi, es radula(insects) stand (SE facin
Thornbill inornata 1005 remnant 116 18 02.1 feeding P y below wandoo breakaway); 3

others in group foraging over
fallen debris

Improving habitat and connectivifipr birds in Moore River catchmentinSight Ecology December 2012

57



Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
. adults + 1 fledgling foraging on
Harridge foraging, ground, over logs, in wandoo
80 Western Acanthiza 061011 1000 ridaeto S310257.0H 5 0 calling, s foliage to 3m and on artke
Thornbill inornata 1120 getop 116 08 50.0 with 1 y insects on wandoo sap stains,
remnant young with WesternGerygone grp @
S310302.3E 116 08 48.0
ggﬁ?rd;;? nesting in 8 ydvelaleuca
Inland . . 1300 S310817.5H ) uncinatarows nr paddock &|
81 Thornbill Acanthiza apicalis| 071011 1310 Mason Reveg 2 116 19 35.2 0 4 Horsfields yes old marri(5 Horsfield
Bronze
BronzeCuckoo perched)
Cuckoo
Pearson .
Spotted Pardalotus 0925 o S3049135H foraging,
82 Pardalote punctatus 081011 1010 riparian 116 16 17.2 ! 0 calling nd
remnant
foraging,
Striated Pardalotus 0755 Mason S310729.9H mate .
83 Pardalote striatus 051011 1005 remnant 116 18 02.1 6 0 calling & yes 2 males & 1 female in 1 grp
pursuits
Harridge 1 pair in Darwinia enclosed
84 Striated Pardalotus 061011 1000 rid etg S310257.0H 4 0 calling, es area on Wandoo ridgetop
Pardalote striatus 1120 rer?mana 116 08 50.0 foraging y and other nr WSW edge of
remnant
. Pearson
Striated Pardalotus 0835 S304910.9 K .
8 | pardalote striatus 091011 | g1 | Wandoo 116 34 35.0 ! 0 calling nd
remnant
. Pearson
Striated Pardalotus 0925 L S304913.5H .
86 | pardalote striatus 0810111 1919 | fiParian 116 16 17.2 ! 0 caliing nd
remnant
. Scotney
Striated Pardalotus 1725 S 3044 38.7 H .
87 Pardalote striatus 091011 1830 wandoo 116 21 54.6 ! 0 calling nd
remnant
Singing Lichenostomus 1710 S 3107 96.3H . in 4m dense flowering
88 Honeyeater virescens 051011 1820 Mason Reveg 3 11619445 0 1 foraging no Melaleuca uncinata
Singing Lichenostomus 1605 Hendry S305859.1H . over banksia
89 Honeyeater virescens 061011 1825 remnant 11558 24.9 ! 0 foraging nd woodland/heath
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Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
Scotney . .
Singing Lichenostomus 1105 eucalypt/mixed | S 30 46 52.5 H for.aglng, in 10 yr Olq euc &.
90 . 101011 . 0 3 flying, nd allocasuarina N side
Honeyeater virescens 1120 species 116 20 29.3 . .
. calling plantings
plantings
Yellowplumed | Lichenostomus 0755 Mason S 3107 29.9H .
9 Honeyeater ornatus 051011 1005 remnant 116 18 02.1 L 0 foraging nd
Yellow . Pearson .
92 | throated Manorina 091011 | 983> | wandoo 530491098 g 0 calling, nd
. flavigula 0910 116 34 35.0 flying
Miner remnant
foraging, in banksia/blackbutt
. calling, woodland; competing
93 ag‘:gcgae; I?ed ﬁﬁgnmzﬁsenys 061011 122? Ir-le?:r?;ﬁt 513;05588254991 E 5 0 competing yes aggressively with Little
y 9 ' with Little Wattlebird forbanksia
Wattlebird access
foraging, in banksia/blackbutt
94 Western Anthochaera 061011 1605 Hendry S305859.1H 4 0 territory es woodland; defending
Wattlebird lunulata 1825 remnant 11558 24.9 defence y territory and banksia acces
calling against Spingheeked HE
. in isolatedyork gumand
Red Anthochaera 1600 S310817.5H calling, .
95 Wattlebird carunculata 051011 1700 Mason Reveg 2 116 19 35.2 0 2 perching yes ﬂew_lnto Mela_leuca
thyoidesplantings
Pearson
Red Anthochaera 1015 S304901.8H .
% | Wattlebird carunculata O91011 | 1y5 | SENCaWoOd | 445555 5 0 ! foraging no
plantation
Pearson foraging, with 3 recent fledglings
97 Red Anthochaera 081011 0925 riparian S304913.5H 9 0 calling, s being fed insects by adults
Wattlebird carunculata 1010 repmnant 116 16 17.2 feeding y in floweringyork gumalong
yng ck
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Egcord (N::m(renon Scientific Name | Date Time Site name Sitelocation | Remnant | Revegetation| Behaviour | Breeding Comments
one adult male, one adult
female in saltbush drainage
channel; 2nd group of 9
Scotney foraging birds (3 adult males, rest
98 Crimson Chat Epthlanura 101011 0830 saltbush S 3046 46.2 H 0 11 flying, nd females & sukadults) fl_ew
tricolor 1100 lantings 116 20 36.5 callin to edge eucalypt plantings
planting g with windrowed debris piles
and in Acacia isolates
fringing samphire side
tributary of main channel
total 3 separate groups: 2
flyover; 2nd group of 6 incl
2 adult males, 2 adult
Scotne foradin females & subadults
99 White-fronted | Epthianura 101011 0830 saltbus)rll S 3046 46.2 H 0 11 fl ing 9 no foraging in saltbush ridge
Chat albifrons 1100 . 116 20 36.5 ying, swale sequences of main
plantings calling
channel on small leaf and
ground insects; 3rd group g
3 in samphire side tributary
nr Crimson Chat group
Tawny Glyciphila 0755 Mason S3107299E in flowering tall Dryandra
100 | crowned yeip 051011 ) 2 0 foraging nd . g y
melanops 1005 remnant 116 18 02.1 ridgetop patch
Honeyeater
Brown Lichmera 0755 Mason S310729.9H foraging, in flowering wandoo
101 Honeyeater indistincta 051011 1005 remnant 116 18 02.1 15 0 E:zlrl:aogry yes patches
. foraging, L ..
Brown Lichmera 1030 S310791.2H in insectladenE. sargentii
102 Honeyeater indistincta 051011 1110 Mason Reveg 1 116 17 79.6 0 ! rcnaalllti?]g yes & E. occidentaliplantings
Brown Lichmera 1710 S310796.3H . in taller eucs/dead sheoaks|
103 Honeyeater indistincta 051011 1820 Mason Reveg 3 11619445 0 4 foraging no N side of gully
foraging,
Brown Lichmera 1605 Hendry S305859.1H territory
104 Honeyeater indistincta 061011 1825 remnant 11558 24.9 19 0 calling, yes
flying
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foraging,
. Harridge territory . .
Brown Lichmera 1000 : S310257.0H . in flowering wandoo
105 Honeyeater indistincta 061011 1120 ridgetop 116 0850.0 ! 0 calling, yes (patchy)
remnant mate
pursuits
Blackfaced Coracina 0755 Mason S310729.9H .
106 Cuckoeshrike | novaehollandiae 051011 1005 remnant 116 18 02.1 ! 0 foraging no
107 | Blackfaced | Coracina 061011 | 0820 ?a;:'igﬂe/ Nixon| ¢ 31 0319.0 2 0 calling, o - wandoo alond creck
Cuckoeshrike | novaehollandiae 0940 relzomnant 116 09 25.8 perching y 9
Blackfaced Coracina 1605 Hendry S305859.1H . in freshwater seasonal
108 Cuckoeshrike | novaehollandiae 061011 1825 remnant 11558 24.9 ! 0 perching nd wetland
. Pearson
Blackfaced Coracina 1015 S304901.8¢H .
109 Cuckoeshrike | novaehollandiae 091011 1045 sandal\_/vood 116 15515 0 2 foraging nd
plantation
. Pearson
Blackfaced Coracina 0925 o S3049135H .
110 Cuckoeshrike | novaehollandiae 081011 1010 fiparian 11616 17.2 L 0 calling nd
remnant
3 males & 2 females in
White-winged . 1600 S310817.5H . isolated marri nr plantings
111 Triller Lalage sueurii 051011 1700 Mason Reveg 2 116 19 35.2 0 5 perching nd with rufous songlark &
horsfield's bronzecuckoo
White-winged " 1605 Hendry S305859.1H . in freshwater seasonal
12 Triller Lalage sueurii | OB1011 | 1055 | (empant 115 58 24.9 ! 0 foraging nd wetland
Golden Pachycephala 0755 Mason S310729.9H . immat male in wandoo
131 Whistler pectoralis 0510111 1005 | remnant 116 18 02.1 L 0 foraging nd ridgetop
foraging 2 adult males and 1 female
Rufous Pachycephala 1030 S310791.2H ' in isolatedyork gum
114 Whistler rufiventris 051011 1110 Mason Reveg 1 116 17 79.6 0 3 Lnafﬁtii yes remnantand planted
9 allocasuarina
Rufous Pachycephala 1710 S 3107 96.3 H . . .
115 Whistler rufiventris 051011 1820 Mason Reveg 3 116 19 44.5 0 2 foraging no in taller eucs N side of gully
Scotney .
. male in 10 yrold eucs and
Rufous Pachycephala 1105 eucalypt/mixed| S 30 46 52.5 . . .
116 Whistler rufiventris 101011 1120 species 116 20 29.3 0 1 foraging nd a_llocasu_arlna plantings N
plantings side main channel
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foraging,
Rufous Pachycephala 1605 Hendry S305859.1H . . .
17 Whistler rufiventris 061011 1825 remnant 11558 24.9 2 0 :;rlrl::gy yes 2 males teritory calling
Scotney
Rufous Pachycephala 1725 S 3044 38.7 H .
118 Whistler rufiventris 091011 1830 wandoo 116 21 54.6 1 0 calling no adult male
remnant
Harridge foraging,
Rufous Pachycephala 1000 . S310257.0H mate 2 adult males competing fo
119 Whistler rufiventris 061011 1120 ridgetop 116 08 50.0 3 0 calling, yes 1 adult female
remnant
contests
. - in flowering white
Grey Shrike Colluricincla 0755 Mason S310729.9¢H .
120 thrush harmonica 051011 1005 remnant 116 18 02.1 ! 0 foraging nd thryptomene pe}tch of
marri/wandoo ridgetop
Grey Shrike Colluricincla 1605 Hendry S305859.1H . . .
121 thrush harmonica 061011 1825 remnant 115 58 24.9 1 0 foraging no in heathy banksia woodlang
Blackfaced . 0755 Mason S310729.9H .
122 Woodswallow Artamus cinereus| 051011 1005 remnant 116 18 02.1 1 0 foraging nd
. Scotney
Grey Cracticus 1725 S304438.7H .
123 | Butcherbird | torquatus 0910111 153y | Wandoo 116 21 54.6 ! 0 calling nd
remnant
Grey Cracticus 1050 Hendry S 3058 03.8 H foraging male calling from dead
124 Butcherbird torquatus 111011 1130 tagasa_ste 11558 18.2 0 ! calling yes branches & Nutysia isolateg
plantation
Grey Cracticus 1640 Woods S310550.1H . . .
125 Butcherbird torquatus 111011 1720 remnant 116 18 04.0 ! 0 foraging no obs taking mantid
. . Pearson
Pied Cracticus 0925 o S3049135H .
126 Butcherbird nigrogularis 081011 1010 riparian 116 16 17.2 ! 0 foraging nd
remnant
Scotney
Pied Cracticus 1105 eucalypt/mixed | S 30 46 52.5 H . in 10 yr old eucs along N
127 Butcherbird nigrogularis 101011 1120 species 116 20 29.3 0 1 foraging no edge of saltbush channel
plantings
. Pearson
Australian . - 0835 S3049109¢H .
128 Magpie Cracticus tibicen | 091011 0910 \r/;I;r:]da(;](: 116 34 35.0 1 0 foraging no
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. Harridge
Australian . - 1000 . S310257.0H . . . .
129 Magpie Cracticus tibicen | 061011 1120 ridgetop 116 08 50.0 2 0 foraging yes with 1 juvenile
remnant
. Pearson
Australian . i 1015 S304901.8H .
130 Magpie Cracticus tibicen | 091011 1045 sandal\_/vood 116 15 51.5 0 1 foraging nd
plantation
Scotney
Australian . i 1105 eucalypt/mixed | S 3046 52.5 K .
131 Magpie Cracticus tibicen | 101011 1120 species 116 20 29.3 0 1 foraging no
plantings
. Hendry .
Australian . i 1050 S 3058 03.8H foraging,
132 Magpie Cracticus tibicen | 111011 1130 tagasa§te 115 58 18.2 0 1 calling yes
plantation
foraging,
. Rhipidura 0755 Mason S310729.9H calling, pair in old wandoo nr new
133 | Grey Fantal albiscapa 051011 1005 remnant 116 18 02.1 2 0 mate yes house site
pursuit
- foraging,
. Rhipidura 1030 S310791.2H .
134 | Grey Fantail albiscapa 051011 1110 Mason Reveg 1 116 17 79 6 0 2 ;;I::gg yes
. Rhipidura 1710 S310796.3H . taller drought stricken eucs
135 Grey Fantail albiscapa 051011 1820 Mason Reveg 3 116 19 44.5 0 1 foraging no and sheoaks N side of gully
. Harridge .
. Rhipidura 1000 . S310257.0E . in wandoo shrubland
136 | Grey Fantail albiscapa 061011 1120 ridgetop 116 08 50.0 1 0 nesting yes halfway up slope
remnant
. Harridge in wandoo woodland top of
. Rhipidura 1000 : S310257.0H . - A
137 | Grey Fantail albiscapa 061011 1120 ridgetop 116 08 50.0 1 0 nesting yes NARIS X { owm
remnant MMCcCenyUpndnb
Scotney
. .| Rhipidura 1105 eucalypt/mixed| S 30 46 52.5 . in 10 yr old eucs along N
138 | Willie Wagtal leucophrys 101011 1120 species 116 20 29.3 0 2 foraging no edge of saltbush channel
plantings
- .| Rhipidura 1600 S310817.5H nesting, in york gum remnant beside
139 | Willie Wagtall leucophrys 051011 1700 Mason Reveg 2 116 19 35.2 0 2 calling yes plantings
Australian 1605 Hendry S 305859.1H foraging, in freshwater seasonal
140 Raven Corvus coronoidey 061011 1825 remnant 11558 24.9 2 0 33??;%8 yes wetland
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. Scotney . .
Australian . 1725 S 3044 38.7 H calling, . old nest found in Salmon
141 Raven Corvus coronoidey 091011 1830 wandoo 116 21 54.6 4 0 foraging likely Gum
remnant
. Woods
Australian . 1740 S310611.0H
142 Raven Corvus coronoidey 111011 1820 brushwood 116 18 00.4 0 2 flyover yes
plantation
. Grallina 1605 Hendry S305859.1H . .
143 | Magpielark cyanoleuca 061011 1825 remnant 115 58 24.9 4 0 foraging nd edge of Banksia woodland
foraging adult male and female
Redcapped Petroica 0755 Mason S310729.9H . ' feeding/decoying away
144 Robin goodenovii 051011 1005 remnant 116 18 02.1 3 0 ::e;rlrl:;ory yes from 1 wkold fledgling in
g wandoo
in isolated marri nr
Rufous Cincloramphus 1600 S310817.5H calling, plantings withwhite-
145 Songlark mathewsi 051011 1700 Mason Reveg 2 116 19 35.2 0 ! perching nd winged Tillers &Horsfield's
Bronze-Quckoo
perching,
calling, one male and one female
Rufous Cincloramphus 1605 Hendry S305859.1H flying flying from canopy perches
146 Songlark mathewsi 061011 1825 remnant 11558 24.9 2 0 (male yes in blackbutt woodland
display bordering wetland
flights)
Scotney . . .
Rufous Cincloramphus 1105 eucalypt/mixed | S 30 46 52.5 H per(_:hlng, L maleinN side planted
147 . 101011 . 0 1 calling, no eucs and allocasuarina
Songlark mathewsi 1120 species 116 20 29.3 b .
. foraging along fenceline
plantings
. 3 calling males, likely
Rufous Cincloramphus 1050 | Hendry S 3058 03.8 EZH.C: o female nearby; using
148 np 111011 tagasaste i 0 3 'ng, yes coastalblackbutt & Nuytsia
Songlark mathewsi 1130 - 11558 18.2 aerial .
plantation displavs isolates & tops of talag as
play calling stations & lookouts
Woods 2 males calling for females
Rufous Cincloramphus 1740 S310611.0H perced, & territorial displays into
149 Songlark mathewsi 111011 1820 E[:rs,gvt\;ggd 116 18 00.4 0 2 calling yes adjacent paddock on

powerline wires (pics)
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. Scotney . perching 3 calling males along edge
150 Brown Clnclqramphus 101011 1105 euca]ypUmlxed S304652.5¢ 0 3 calling, no of saltbush and planted
Songlark cruralis 1120 species 116 20 29.3 ;
. foraging eucalypts
plantings
foraging, . .
. .< 1030 S310791.2H . in edge plantings of 8 yrold
151 | Silvereye Zosterops laterali§ 051011 1110 Mason Reveg 1 116 17 79.6 0 4 ;3:::;9 yes salt river gum & yate
Hendry calling, used tops of tag as lookout
. N 1050 S305803.8H perching, and calling stations;
152 | Silvereye Zosterops laterali§ 111011 1130 tagasa;te 115 58 18.2 0 2 likely yes responded to squeaking so
plantation . . . o
nesting likely breeding within tag
. foraging, colony nesting in old
. Petrochelidon 0755 Mason S310729.9H :
153 | Tree Martin nigricans 051011 1005 remnant 116 18 02.1 10 0 nes_tlng, yes wandoo spouts nr new
calling house area
. Petrochelidon 1640 Woods S310550.1H foraging,
154 | Tree Martin nigricans 111011 1720 remnant 116 18 04.0 9 0 nesting no at wandoo spouts
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Appendix 2: All individual birds recorded by InSight Ecology during the autur27 (@gril) 2012 survey the study area

Rilc(;)ord (N::m(renon Scientific Name Date Time Site name Site location | Remnant | Revegetation| Behaviour | Breeding | Comments
.| Coturnix 0745 Mason S 3107 29.9 E edge of remnant by Joe
1 Stubble Quail pectoralis 240412 1000 remnant E 116 18 02.1 2 0 flushed no Tonga (confirmed)
Common i 0745 Mason S310729.9 foraging,
2 Bronzewing Phaps chalcopterg 240412 1000 remnant E 116 18 02.1] s 0 resting no
Scotney .
Common i 0810 S 3044 38.7 calling, .
3 Bronzewing Phaps chalcopterg 270412 0915 wandoo E 116 21 54.6 2 0 flying yes pre-breeding call
remnant
Hendry
. Ocyphaps 1010 S 3058 03.8 .
4 Crested Pigeor lophotes 250412 1045 tagasa_ste E 115 58 18.2 0 2 resting no under lowcut tag shade
plantation
Scotney . .
. Ocyphaps 0940 S 3046 46.2 . main channel edge with
5 Crested Pigeor lophotes 270412 1025 saltb_ush E 116 20 36.5 0 1 foraging no planted eucs
plantings
Scotney
. Ocyphaps 1030 eucalypt/mixed | S 30 46 52.5 . S side main channel
6 Crested Pigeor lophotes 270412 1045 species E 116 20 29.3 0 2 foraging no plantings
plantings
Whitefaced | Egretta ogoo | Woods S310611.0
7 Heron novaehollandiae 260412 0930 brushV\{ood E 116 18 00 4 0 1 flyover no to upstream dam
plantation
Black Scotney .
. 0940 S 3046 46.2 . over main channel
8 shouldered Elanus axillaris 270412 1025 saltbgsh E 116 20 36.5 0 1 foraging no samphire & low saltbush
Kite plantings
obs (+ pics) by Joe Tonga ¢
Wedgetailed . 0745 Mason S 3107 29.9 . wandoo ridgeline @ S 31 0
9 | Eagle Aquila audax 240412 | 1000 | remnant E11618021  © 0 nesting YeS | 54.7 E 116 18 24.7 inactive
nest, likely adult female
Pearson adults likely after rabbits in
Wedgetailed . 1645 L S3049135 perched, deadyork gumW bank ck
10 Eagle Aquila audax 260412 1750 riparian E 116 16 17.2 2 0 flying no nr rented house @1720,
remnant
then flew upstream
. 0745 Mason S 3107 29.9 with rodent towards main
11 Brown Falcon | Falco berigora 240412 1000 remnant E 116 18 02,11 1 0 flyover no farm house
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gz;cdhed on observed & photographed
Peregrine . 0745 Mason S 3107 29.9 (confirmed) by Joe Tonga
12 Falcon Falco peregrinus | 240412 1000 remnant E 116 18 02.1 1 0 \(/)vl?tr;?oo no on N side of remnant nr
new house site
branch
erching
Eolophus 0750 | Woods S310550.1 perching,
13 Galah roseicapillus 260412 0850 remnant E 116 18 04.0 9 0 ?I;I:Ilq'gg no
foraging,
Eolophus 1615 Pearson S304910.9 calling some foraging on spilt grair
14 Galah roseicapillus 260412 1640 wandoo E 116 34 35.0 30 0 flying, yes in adjacent paddock feeder|
remnant .
perching
Pearson
Eolophus 1645 L S3049 135 perched,
15 | Galah roseicapillus 260412 | 1750 | Mparian E1161617.4 ° 0 calling no
remnant
Scotney perched, L .
Eolophus 0810 S304438.7 ) nesting in dead and live
16 Galah roseicapillus 270412 0915 wandoo E 116 21 54.6 12 0 ca_lllng, yes wandoo
remnant flying
Pearson
Eolophus 1520 S304901.8
17 Galah roseicapillus 270412 1600 sandal\_/vood E 116 15 51.5 0 2 flyover no
plantation
. Pearson perching,
Longbilled Cacatua 1615 S304910.9 )
18 Corella tenuirostris 260412 1640 wandoo E 116 34 35.0 2 0 ca_lllng, no
remnant flying
. Scotney calling,
Longbilled Cacatua 0810 S 3044 38.7 h ca 100120 flock obsrved
19 Corella tenuirostris 270412 0915 wandoo E 116 21 54.6 13 0 for_agmg, no at harvest (Nick Scotney)
remnant flying
Australian Barnardius 0745 Mason S 3107 29.9 foraging,
20 Ringneck zonarius 240412 1000 remnant E 116 18 02.1] 8 0 calling no
Australian Barnardius 1020 S310791.2
2L | Ringneck zonarius 240412 | 1439 MasonReveg I 11617794  © ! perched no
Australian Barnardius 1615 S310817.5 flying, through planted rows W
22 Ringneck zonarius 240412 1730 Mason Reveg 2 E 116 19 35.2 0 ! calling no bank from oldyork gums
Australian Barnardius 0810 Hendry S305859.1
23 Ringneck zonarius 250412 0940 remnant E 115 58 24.9 2 0 flyover no
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. . Harridge .
Australian Barnardius 1605 : S$310257.0 foraging,
24 Ringneck zonarius 250412 1750 ridgetop E 116 08 50.0 9 0 calling no
remnant
. . foraging,
Australian Barnardius 0750 Woods S310550.1 .
25 Ringneck zonarius 260412 0850 remnant E 116 18 04.0 9 0 ;Smgg no
Australian Barnardius 0900 Woods S310611.0 foraging foraging in grassy inter
26 . . 260412 brushwood ) 0 3 . ! no
Ringneck zonarius 0930 . E 116 18 00.4 flying rows
plantation
. . Pearson perching,
Australian Barnardius 1615 S304910.9 .
27| Ringneck zonarius 260412 | g4y | Wandoo E11634350  ° 0 calling, no
remnant flying
. . Pearson foraging,
Australian Barnardius 1645 L S3049135 .
28 Ringneck zonarius 260412 1750 riparian E 116 16 17.2 30 0 ca_lllng, no
remnant flying
. . Scotney calling
Australian Barnardius 0810 S 30 44 38.7 el
29 Ringneck zonarius 270412 0915 wandoo E 116 21 54.6 ! 0 for_aglng, no
remnant flying
Scotney
Australian Barnardius 1030 eucalypt/mixed | S 30 46 52.5 S side main channel
30 Ringneck zonarius 270412 1045 species E 116 20 29.3 0 2 flyover no plantings
plantings
. . Pearson .
Australian Barnardius 1520 S304901.8 foraging,
31 Ringneck zonarius 270412 1600 sandal\_/vood E 116 1551.5 0 4 flying no
plantation
Redcapped Purpureicephalus 0745 Mason S3107 29.9 . . .
32 Parrot spurius 240412 1000 remnant E 116 18 02,1 1 0 calling no in old ridgetop wandoo
paddock edge and fencelin
foraging, beside first rows of reveg E
33 Elegant Parrot Neophema 240412 1615 Mason Reveg 2 S310817.5 0 24 calling, no of ck nr road fr Langwood
elegans 1730 E 116 19 35.2 .
flying Cottage therdown to creek
plantings
flushed
34 Southern Ninox 240412 0745 Mason S 3107 29.9 1 0 from no E edge main remnant (Joe
Boobook novaeseelandiae 1000 remnant E 116 18 02.1] wandoo day Tonga's obs confirmed)
roost
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. Pearson .
Laughing Dacelo 1645 L S3049135 foraging,
35 Kookaburra novaeguineae 260412 1750 riparian E 116 16 17.2 2 0 calling no W upper slope nr ck
remnant
foragin 2 nonbreeding plumage
36 Splendid Fairy | Malurus 240412 0745 Mason S 3107 29.9 3 0 callig 9 no males and 1 female moving
wren splendens 1000 remnant E 116 18 02.1] 1ing, between tammar and M.
flying
radula shrubland patches
Splendid Fairy | Malurus 1020 S310791.2 . adult male in Melaleuca &
37 wren splendens 240412 1130 Mason Reveg 1 E 116 17 79.6 0 ! foraging no acacia clumps
2 grps moving between-2
. . foraging, 4m tall Melaleucas E bank
Splendid Fairy | Malurus 1615 S310817.5 .
38 wren splendens 240412 1730 Mason Reveg 2 E 116 19 35.2 0 6 calllr_wg, no of ck through reedy ck to
moving younger Melaleuca
plantings W bank
SplendidFairy | Malurus 1735 S 3107 96.3 foraging, in gully melaleuca, pre
39 wren splendens 240412 1750 Mason Reveg 3 E 116 19 44.5 0 3 calling no roosting
4o | Splendid Fairy | Malurus Jsou1p | 0810 | Hendry 53058591 | o 0 ‘;‘;ﬁg'”g' , Rg\?vt:r)i/nBl?Bﬂ(r?;stita&
wren splendens 0940 | remnant E 115 58 24.9 ing, 9
flying woodland
. . Harridge adult male, 2 females in
Splendid Fairy | Malurus 1605 . S310257.0 . ’
41 wren splendens 250412 1750 ridgetop E 116 08 50.0 3 0 pre-roosting no regrowth wandoo nr SW
remnant cnr fence
Scotne foragin adulkt male, 2 adult
4y | Whitewinged | Malurus o70a12 | 0940 saltbus)r/1 S 30 46 46.2 0 . Ca”ig 9 o females, juvenilesin
Fairywren leucopterus 1025 . E 116 20 36.5 Hing, young saltbush S side of
plantings flying . - .
main drainage ditch
. Smicrornis 0745 Mason S 3107 29.9 foraging,
43 Weebil brevirostris 240412 1000 remnant E 116 18 02.1] 2 0 calling no upper slope wandoo
. Smicrornis 1020 S310791.2 foraging, .
44 Weebill brevirostris 240412 1130 Mason Reveg 1 E 116 17 79.6 0 3 calling no taller eucs near S fenceline
. Smicrornis 1615 S$310817.5 . in planted eucs row at S
45 Weebill brevirostris 240412 1730 Mason Reveg 2 E 116 19 35.2 0 2 foraging no end
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started @ S 31 07 56.4 E
46 | Weebill Smicrornis 240412 | 173> | Mason Reveg 3 > St 07963 0 5 Ijoer?g o es li?nlg? ;?oialstg::reu;?ir\?so'
brevirostris 1750 99 E11619 445 ecoy y g '
flights decoys suggested young
nearby
. . Harridge .
. Smicrornis 1605 : S310257.0 foraging,
41| Weebill brevirostris 250412\ 475, | ridgetop E116 08500 4 0 calling no
remnant
. Smicrornis 0750 Woods S 31 0550.1 foraging,
48 Weebill brevirostris 260412 0850 remnant E 116 18 04.0 3 0 calling no
. . Pearson . 2 grps of 5 each: 1
. Smicrornis 1645 L S3049135 foraging,
49 Weebill brevirostris 260412 1750 riparian E 116 16 17 2 10 0 calling no upstream and other
remnant downstream
. . Pearson . . . -
50 Weebill Smlgrorn|§ 270412 1520 sandalwood S304901.8 0 5 calllng, o in WanQOo isolates within
brevirostris 1600 . E 116 1551.5 foraging plantation
plantation
Western 0745 Mason S310729.9 foraging,
51 Gerygone Gerygone fusca | 240412 1000 remnant E 116 18 02.1] 4 0 calling no
Western 1020 S310791.2 foraging,
52 Gerygone Gerygone fusca | 240412 1130 Mason Reveg 1 E 116 17 79.6 0 4 calling no
foraging, . L
Western 1615 S310817.5 . with Weebill in planted
53 Gerygone Gerygone fusca | 240412 1730 Mason Reveg 2 E 116 19 35.2 0 5 ;;”r:gg no eucs E end of site nr road
Western 1735 S310796.3 . .
54 Gerygone Gerygone fusca | 240412 1750 Mason Reveg 3 E 116 19 44 5 0 2 foraging no drier salmon gum slope
Western 0810 Hendry S$305859.1 : Blackbutt & Banksia
55 Gerygone Gerygone fusca | 250412 0940 remnant E 115 58 24.9 1 0 foraging no woodland
Harridge .
Western 1605 . S 310257.0 foraging, wandoo & dryandra
56 Gerygone Gerygone fusca | 250412 1750 ridgetop E 116 08 50.0 2 0 calling no ridgetop
remnant
Western 0750 Woods S 310550.1 .
57 Gerygone Gerygone fusca | 260412 0850 remnant E 116 18 04.0 2 0 foraging no
Yellow . .
Acanthiza 0750 Woods S310550.1 foraging,
58 _rruhn;fr(]ett)ii” chrysorrhoa 260412 0850 remnant E 116 18 04.0 3 0 calling no
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Yellow . Pearson .
Acanthiza 1645 L S3049135 . nr sandalwood plantation
59 rumpeq chrysorrhoa 260412 1750 riparian E 116 16 17.2 2 0 foraging no along creekline
Thornbill remnant
foraging with Splendid FW
. . group in lowmedium
60 Western Acanthlza 240412 0745 Mason S310729.9 6 0 forqglng, no Melaleuca radula and
Thornbill inornata 1000 remnant E 116 18 02.1] calling
Isopogon shrubland SE
slope
. . in Melaleuca, allocasuarina
Western Acanthiza 1020 S310791.2 foraging, "
61 Thornbill inornata 240412 1130 Mason Reveg 1 E 116 17 79.6 0 5 calling,flying no & taller eucs likely entered
from main remnant
. Harridge . lower slope wandoo
Western Acanthiza 1605 . S$310257.0 foraging,
62 Thornbill inornata 250412 1750 ridgetop E 116 08 50.0 5 0 calling no regrowth nr S fence below
remnant breakaway
through planted rows
63 Inland . Acanthiza apicalis| 240412 1615 MasonReveg 2 S310817.5 0 2 foraging no Melaleuca, Allocasuarina &
Thornbill 1730 E 116 19 35.2 . .
eucs, with WG & Weebill
Striated Pardalotus 0745 Mason S3107 29.9 calling, lower slope (wandoo
64 Pardalote striatus 240412 1000 remnant E 116 18 02.1] 4 0 foraging no regrowth)
. Harridge .
Striated Pardalotus 1605 . S310257.0 foraging,
65 Pardalote striatus 250412 1750 ridgetop E 116 08 50.0 3 0 calling no
remnant
Striated Pardalotus 0750 Woods S310550.1 foraging,
66 Pardalote striatus 260412 0850 remnant E 116 18 04.0 3 0 calling no
. Pearson .
Striated Pardalotus 1615 S304910.9 foraging,
67 Pardalote striatus 260412 1640 wandoo E 116 34 35.0 ! 0 calling no
remnant
. Scotney
Striated Pardalotus 0810 .
68 Pardalote striatus 270412 0915 wandoo 270413 1 0 calling no
remnant
in flowering Banksia
Western Acanthorhynchus 0810 Hendry S305859.1 . S .
69 Spinebill superciliosus 250412 0940 remnant E 115 58 24.9 1 0 calling no menziesii & prionotes
woodland
A . foraging, flying from olderyork gum
70 Singing L_|chenostomus 240412 1615 Mason Reveg 2 S310817.5 0 2 calling, no isolates up ck into
Honeyeater virescens 1730 E 116 19 35.2 . .
flying Melaleuca & euc plantings
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Rilc(;)ord (N::m(renon Scientific Name Date Time Site name Site location | Remnant | Revegetation| Behaviour | Breeding | Comments
7 Singing Lichenostomus 250412 0810 Hendry S305859.1 3 0 foraging, no in flowering Banksia
Honeyeater virescens 0940 remnant E 115 58 24.9 calling menziesii W edge of heath
Yellowplumed | Lichenostomus 0745 Mason S310729.9 . in marri tops (immature
2 Honeyeater ornatus 240412 1000 remnant E 116 18 02.1] 1 0 foraging no plumage)
. in olderyork gumnear road
Yellowplumed | Lichenostomus 1615 S$310817.5 . - . .
73 Honeyeater ornatus 240412 1730 Mason Reveg 2 E 116 19 35.2) 0 1 foraging no startlpg flowering then into
plantings
Yellow . Pearson .
Manorina 1615 S304910.9 foraging,
74 | throated flavigula 260412 | 1649 | Wandoo E11634350  ° 0 calling no
Miner remnant
Yellow . Pearson .
Manorina 1645 L S3049135 foraging,
75 | throated flavigula 260412 | 1750 | Miparian E1161617.2 2 0 calling no
Miner remnant
Red Anthochaera 1615 S310817.5 foraging, in oldyork gum along creek
76 Wattlebird carunculata 240412 1730 Mason Reveg 2 E 116 19 35.2 0 ! calling no bordered by plantings
77 Red Anthochaera 250412 0810 Hendry S305859.1 5 0 foraging, no in flowering Banksia
Wattlebird carunculata 0940 remnant E 11558 24.9 calling prionotes
Pearson .
Red Anthochaera 1615 S304910.9 foraging,
8 Wattlebird carunculata 260412 1640 wandoo E 116 34 35.0 ! 0 calling no
remnant
Pearson . L
79 Red Anthochaera 260412 1645 riparian S3049135 7 0 foraging, no hawking insects on warm
Wattlebird carunculata 1750 r:mnant E 116 16 17.2 calling day in upstreanyork gums
Red Anthochaera 1500 | Pearson S304901.8 calling in wandoo isolates within
80 Wattlebird carunculata 270412 1600 sandal\_/vood E 116 15 51.5 0 2 foraging no plantation
plantation
paddock edge and fencelin
. . foraging, beside first rows of reveg E
White-fronted | Epthianura 1615 S310817.5 .
81 Chat albifrons 240412 1730 Mason Reveg 2 E 116 19 35.2 0 12 ca_Illng, no of ck nr road fr Langwood
flying Cottage then down to creek
plantings
gp | Whitefronted | Epthianura 270412 | 9940 fgﬁéﬁiﬁ S 30 46 46.2 0 6 fcc;lﬁgmg' no 'r?q;?'tfﬁff:niﬁnsﬁ;ggz "
Chat albifrons 1025 . E 116 20 36.5 . 9 ’
plantings flying groups
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Tawn foragin flying between dead
83 crowny:ad Glyciphila 240412 0745 Mason S 3107 29.9 3 0 callig 9 no branches of young posdire
melanops 1000 remnant E 116 18 02.1] 1ing, wandoo regrowth (SE
Honeyeater flying
slope)
84 Brown Lichmera 240412 0745 Mason S310729.9 6 0 foraging, no nr WT Eagle nest in soon t(
Honeyeater indistincta 1000 remnant E 116 18 02.1] calling flower dryandra
. foraging, in flowering euc nr road
Brown Lichmera 1615 S310817.5 . .
85 Honeyeater indistincta 240412 1730 Mason Reveg 2 E 116 19 35.2 0 2 ca!llng, no then .IntO Melaleuca & euc
flying plantings along ck
. foraging, .
86 Brown Lichmera 250412 0810 Hendry S305859.1 20 0 callin no Blackbutt & flowering
Honeyeater indistincta 0940 remnant E 11558 24.9 flyingg’ Banksia woodland
reported very poor nectar
flows from Wandoo this
Harridae foragin year (ocalapiarist via Bob
g7 | Brown Lichmera os0a12 | 1695 | etg S310257.0 6 0 Ca”ig 9 o Harrdige): no wandoo
Honeyeater | indistincta 1750 getop E 116 08 50.0 ing, flowering this site; taking
remnant flying
Calothamnus nectar nr
fence @ S310256.6 E 11
08 54.5
Brown Lichmera 0750 Woods S 310550.1 foraging,
88 Honeyeater indistincta 260412 0850 remnant E 116 18 04.0 6 0 calling no
. Pearson .
Brown Lichmera 1645 L S3049135 nr sandalwood plantation
89 Honeyeater indistincta 260412 1750 riparian E 116 16 17.2 ! 0 perched no along creekline
remnant
Blackfaced Coracina 0745 Mason S3107 29.9 .
90 Cuckoashrike | novaehollandiae 240412 1000 remnant E 116 18 02.1] ! 0 foraging no
) hovered over rows of
Blackfaced Coracina 1615 S310817.5 .
91 Cuckosshrike | novaehollandiae 240412 1730 Mason Reveg 2 E 116 19 35.2 0 1 foraging no planted mglaleucas &
allocasuarina
Blackfaced Coracina 0750 Woods S 310550.1 .
92 Cuckoeshrike | novaehollandiae 260412 0850 remnant E 116 18 04.0 2 0 perching no
Rufous Pachycephala 0745 Mason S 3107 29.9 foraging,
93 Whistler rufiventris 240412 1000 remnant E 116 18 02.1] ! 0 calling no adult male
Rufous Pachycephala 1020 S310791.2 foraging, adult male and female in
94 Whistler rufiventris 240412 1130 Mason Reveg 1 E 116 17 79.6 0 2 calling no taller eucs & allocasuarina
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95 Rufous Pachycephala 250412 0810 Hendry S305859.1 3 0 calling, no 2 adult males, 1 adult
Whistler rufiventris 0940 remnant E 11558 24.9 foraging female in Banksia woodlan
9 Rufous Pachycephala 250412 1605 ::rzttjge S$310257.0 5 0 foraging, no adult male & female on
Whistler rufiventris 1750 getop E 116 08 50.0 calling ridgetop
remnant
Rufous Pachycephala 0750 Woods S$310550.1 foraging,
97 Whistler rufiventris 260412 0850 remnant E 116 18 04.0 2 0 calling no adult male & female
Scotney
Rufous Pachycephala 0810 .
98 Whistler rufiventris 270412 0915 wandoo 270413 1 0 calling no
remnant
Grey Shrike Colluricincla 0745 Mason S 3107 29.9 .
99 thrush harmonica 240412 1000 remnant E 116 18 02.1] 1 0 calling no
Grey Shrike Colluricincla 1020 S310791.2 foraging, immature with bronze
100 thrush harmonica 240412 1130 Mason Reveg 1 E 116 17 79.6 0 ! calling no eyebrow and frontal streaks
Grey Shrike Colluricincla 0810 Hendry S305859.1 . Banksia and Blackbutt
101 thrush harmonica 250412 0940 remnant E 11558 24.9 ! 0 foraging no woodland
. - Harridge
Grey Shrike Colluricincla 1605 : S310257.0 . below S breakaway slope ¢
102 thrush harmonica 250412 1750 ridgetop E 116 08 50.0 ! 0 calling no wandoo
remnant
Pearson on fence along SW cnr of
103 Blackfaced Artamus cinereus| 270412 1520 sandalwood 53049018 0 1 perched no plantation @ S 30 49 04.6 |
Woodswallow 1600 . E 116 15 51.5
plantation 116 15 43.9
Grey Cracticus 0810 Hendry S305859.1 .
104 Butcherbird torquatus 250412 0940 remnant E 115 58 24.9 ! 0 calling no
. Pearson .
Grey Cracticus 1645 L S3049135 foraging,
105 1 Butcherbird | torquatus 260412 | 1750 | Mparian E1161617.2 * 0 calling no adult
remnant
. Scotney .
Grey Cracticus 0810 S 3044 38.7 calling,
106 Butcherbird torquatus 270412 0915 wandoo E 116 21 54.6 2 0 foraging no
remnant
. . in old marri E edge of older|
Pied Cracticus 1615 S310817.5 perched, .
107 Butcherbird nigrogularis 240412 1730 Mason Reveg 2 E 116 19 35.2 0 1 calling no p_Iantlngs (n_r bronzeuckoo
site last spring)
Australian . - 0810 Hendry S305859.1 :
108 Magpie Cracticus tibicen | 250412 0940 remnant E 115 58 24.9 1 0 perched no in blackbutt at edge heath
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