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CASSOWARY SURVEY OF ELLA BAY, INNISFAIL

1. INTRODUCTION

This report has been prepared for John Hollandi&=s\Pty Ltd (John Holland) for the
purpose of providing information concerning thestitened southern cassow@gsuarius
casuarius johnsonii listed as Endangered under the CommonwealBrisironment
Protection and Biodiversity Conservation Act 199Bhe scope of the cassowary
assessment is that area subject to the Ella Bagrated Resort Project, Innisfail and the
study has been based on the Terms of Reference)(f@Ran Environmental Impact
Statement (The Coordinator-General, December 200baddition, the Ella Bay Road and
the forest surrounding Flying Fish Point were aaoseyed for cassowaries, and these areas
are included in this report.

11 STUDY SCOPE

The Ella Bay cassowary field survey and subsegasalyses encompasses the local
cassowary population and includes all cassowahiasibhabit or pass through the project
site or adjacent, nearby areas. With regard tadljgirements of threatened species and
communities listed under the CommonwealtBisvironment Protection and Biodiversity

Conservation Act 199%his report addresses the following matters:
the presence of any listed species or communitytaragsociated habitat;
the potential direct and indirect impacts of theposal;
and mitigation measures proposgicdoOR 2005).
The detailed components of the TOR dealt with is situdy comprise:
1. Surveys of the key cassowary habitats to be imggbie both direct and indirect

impacts) to determine presence/absence of cassesyambundance, age classes

and breeding potential.
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2. For each of the different areas to be impactedaaalysis of its values in terms of:
population density (e.g., does it have high poporedensity that is considered
important); level of protection (tenure); its rol@ connectivity, including the
importance of the areas being connected; provisioih known, likely or
supplementary resources for food, water, breeding shelter; use as a refugial

area; likely genetic importance; any other valuleattare identified.

3. Maps of Cassowary habitat types following EPA 2@04t have been ground

truthed with vegetation surveys.

4. Identification of any sites that are part of a cenation initiative endorsed by the
Recovery Plan (QPWS 2001).

5. For each of the different areas to be impactedaanlysis of its values, and the
expected impact on these values, in terms of: adipul density (e.g., does it have
high population density that is considered impottalevel of protection (tenure);
its role in connectivity, including the importancé the areas being connected;
provision of known, likely or supplementary res@srdor food, water, breeding
and shelter; use as a refugial area; likely genatiportance; any other values that
are identified. Some of these will require checkarntl local authorities as above.

6. Consideration of all potential impacts - direct amdlirect impacts, on and off site
— which may include but are not limited to habitads, fragmentation, roads and

traffic, dogs, human interaction, disease and lathiegradation.

7. An analysis of possible mitigation measures thalccbde used and those proposed

to be used.

8. PVA at the local population level. This should ut® a clear indication of the
sources and reliability of the relevant life hisgggarameters used. Where possible,
the parameters should include data that has beeeawhed from the local

population. It should include a discussion of tingtlations of the results.

(TOR - The Coordinator-General, December 2005).
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Figure 1
Location of Ella Bay Study Area
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12 REPORT STRUCTURE

This report comprises three discrete volumes.

Volume 1 presents the methodology and results of an eightfidld survey of cassowaries

at Ella Bay and Flying Fish Point, 9 km northeddnaisfail.

Volume Il comprises an impact assessment and mitigatiotegyrdor the proposed Ella
Bay Integrated Resort Project and Little Cove, mnatudes the Ella Bay Road which will

be used to access the proposed resort.

Volume 1ll presents a preliminary population viability an&y@VA) of the Ella Bay
cassowary population, with specific evaluation tfkmown factors and their potential
interactions on the cassowaries using and surragntlie proposed Ella Bay Integrated

Resort Project.

1.3 CONSERVATION STATUS OF THE SOUTHERN CASSOWARY

In Australia, the southern cassowaBasuarius casuarius johnsonis classified as
‘Endangered’ under theCommonwealth Environment Protection and Biodiversit
Conservation Act 1999 The southern (Wet Tropics) population is clasdif as
‘Endangered’ under th@Queensland Nature Conservation Act 199ile the northern
(Cape York) populations are classified as ‘Vulné&abThe primary causes of the species’
decline in the Wet Tropics include habitat clearamgl fragmentation due to development,

road death, disease, dog attacks and hunting.

1.4 CASSOWARY SURVEY STUDY AREA

The total study area comprises:
Ella Bay Property and Little Cove;
Ella Bay Road and Flying Fish Point;
Ella Bay National Park.
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1.4.1 Ella Bay Property and Little Cove

This study is focused primarily Lot 30 on Crown iPld157629 and Lot 337 on NR53,
herein referred to as the Ella Bay Property (FigoixeThe site is located approximately
110 kilometres south of Cairns and approximatelyenkilometres to the northeast of
Innisfail within the Wet Tropics Bioregion (Figurg). The site adjoins the extensive
swampland and rainforests of the Ella Bay Natid?ak to the north, south and west with
a small boundary section adjoining freehold landthe far southwest corner of the
property (3D - BAAM 2006). The total study arealudes the Ella Bay National Park in
the southern and western sections of the Ella Bagn$ to the north, and parts of the

Seymour Range to the west and south.

A detailed site description of the Ella Bay Propestgiven in Section 2 of the Vegetation
Survey Report (3D - BAAM 2006).

1.4.2 Ella Bay Road and Flying Fish Point

This area includes the entire length of the Ellay Bad and sections of the Ella Bay
National Park extending from Mount Maria southhe £lying Fish Point township, and is
treated separately from the Ella Bay Property is téport (Figure 2).

15 POST-CYCLONE SURVEYING CONDITIONS

Field surveying for cassowaries in the study araa made difficult by large quantities of
debris deposited on the ground by Cyclone Larryicivipassed directly over the Innisfalil
area on 20 March 2006. The total canopy lossdbatirred on the ridges resulted in some
sections of these areas being inaccessible fomgrsurveying. Moreover, it was evident
that much of the highly disturbed areas was noessible to foraging cassowaries, due to
tree-fall debris covered by an impenetrable growthCalamus and other creepers.
Typical examples of cyclone damage on ridgelinas fanthills are shown in Plates 1 - 3.
Due to a lack of recent rain and the drying effsaised by a lack of tree canopy, the soil

was dry and generally unsuitable for recording oot impressions.
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Figure 2
Cassowary study area Ella Bay — Flying Fish Point
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Plate 1. Eastern face of Seymour Range showing severe danthge on ridgeline and foothills caused by
Cyclone Larry on 20 March 2006. The majority dktarea has yet to recover its canopy.

Plate 2. View showing the damaged condition of much &f éxposed ridgelines and upper slopes of Little
Cove development area. This forest type has bednect to repeated cyclone disturbance and is
characterised bgcacia celseandA. mangium

8
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Plate 3. Cyclone damaged mesophyll vine forest showingropy loss of approximately 80% and heavy
regrowth ofCalamus australiand Merremia peltate. The remaining emergents predominantly comprise
Alstonia scholarisand Archontophoenix alexandra®ue to an almost impenetrable sub-canopy, movemen
through these areas by cassowaries was difficdltodten impossible.

2. SURVEYING METHODOLOGY

The development of genetic techniques to identifividual cassowaries from cassowary
dung has been underway since 1997. At the timthisfproject, however, this survey
technigue was not available and is a methodolo@plento provide the ecological or home
range data necessary to evaluate effects on indiVidnimals. As such, the cassowary
field surveying techniques used in this study asé developed and tested by the author
over numerous surveys carried out between 19882808 (Crome and Moore 1988,
1990, 1993a,b, Moore and Crome 1992, Moore 1998649, 1997, 1998a-c, 1999a-i,
2000a, b, 2003, 2006 a-c). This methodology isgtkesl to provide a rapid estimate of the
presence and abundance of cassowaries and theintuse of habitat, and is not intended
to be statistically rigorous. A long-term scierttiftudy (including DNA studies) would be

required to obtain statistical validity.
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Figure 3

Diagnostic features of cassowary footprint

Cassowary footprint illustrating the diagnostictieas and measurement point. A = Measurement taiken
millimetres from heel to end of central toe; B =n@al toe with distinct claw tip; C = Inner toe stiletto
(indicates right foot).

The field methodology used was a combination oditkrl mapping of cassowary sign and
the direct observation of located cassowaries. fim@ary objective was to accurately
locate, measure and map all cassowary sign i.etpriats, bird sightings, droppings and
vocalisations. All observations were noted andtptbionto a field map. When possible,

photographs are taken of each located cassowary.

Although temporary or seasonal food shortage maultren a lack of droppings with
which to determine the presence or absence of was®s, given suitable weather and soill
conditions moving birds will always leave footpsrdand their presence in an area can be
established. Thus, particular effort was made tcat® and measure footprints, and
subsequently locate the bird responsible for makinggn. The distance between the heel
and tip of the large central toe can be accuratebasured on most footprints, and the
variation in foot size may often be sufficient teparate individual birds from their
neighbours (Moore, 2003). Figure 3 shows a typeakowary footprint and illustrates the
diagnostic features and measurement point. Unfataly, due to extensive canopy loss
(40% - 80% loss: Fell and Stanton), the forestrfload been exposed to direct sunlight and

10
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the soil being too dry to retain footprints. Indén, very little fruit was available to
cassowaries over large portions of the study aseajroppings were scarce. As a result,
most footprints in this survey were located in shiturbed by pig and megapode activity,
or along streamlines and in swamps. In summarg, tduthe scarcity of indirect sign,
resident cassowaries were often located without scafootprint evidence of their

presence.

2.1 FIELD OBSERVATIONS

Similar individual recognition methodology was ewy#d as that used in a previous study
of mating systems in free-living emus (Coddingtad &ockburn, 1995). In their study of

42 adult and nine juvenile emus, it was concluded individual identifications could be

reliably made using the pattern of the worn aredhensides of the head and neck, colour,
shape and size of body, and any other distincteagures such as skin flaps, scars, or
distinctive feather patches. The sex of their atsnwas determined using copulatory
position, a visible penis when defecating, whetbszn in company with chicks, and the

disappearance of one member of a pair to starbateon.

Cassowary sightings comprise individual birds aadhify groups. Adults and older
subadult cassowaries are often individually idéaie using visible physical
characteristics. These features may include: fadtpneasurement, size and shape of the
casque (‘helmet’); presence or absence of markimgexposed surfaces e.g. blotches on
the casque; visible scars on legs, neck, head, tieakength and shape of the wattles, the
size and sex of the bird; the presence or absehchkicks; and the number and relative
ages and size of any chicks accompanying the malenp Unaccompanied males (no
chicks) were identifiable by their relatively smalkze (in comparison to adult females),
and the presence of a distinctive “drooped tailthteir ventral profile. Adult females are
generally clearly larger and present a horizorited to their ventral profile, lacking the
“tail” of the male (Moore, 2003, 2006). Photograpf all birds are taken when possible
to build an ‘identikit’ database with which to segi@ individual birds.

11
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2.2 GROUND SURVEY AND MAPPING

To provide coverage of the study area, five Seareas were defined using an aerial map
superimposed with the Ella Bay Property boundaaieba 1:50 000 topographic map. The
survey area extended into the Ella Bay Nationak Rar approximately one kilometre

(Figure 2). The boundaries of existing vegetatimits as mapped by Stanton and Fell
(BAAM 2006), were marked onto field maps and thacpment of approximate search
trails were based on clearly recognisable featsueh agidgelines, creeks, and existing
tracks and roads. All data recorded in the fieleravplotted onto the field maps and

subsequently transferred to an aerial base mapt&npretation.

Using the Search Area maps in conjunction with casspbearings and landscape features,
daily field searches were conducted on foot. Whessible, a GPS was used to locate
waypoints, and digital photographs of habitat witeach Search Area were taken to aid in
the assessment of cassowary habitat quality. Tpeoaimate location of individual

Search Areas is shown on Figure 4.

12
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Figure 4

Cassowary Search Areas and Total Study Area
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3. RESULTS OF ELLA BAY CASSOWARY ASSESSMENT

This chapter presents the results of the Ella Begpétty and Little Cove cassowary

assessment.
3.1 CASSOWARIES OF ELLA BAY AND LITTLE COVE

Approximately 9.5 krfi were surveyed on foot over the eight days of thie Bay

cassowary study. The total search effort resultethe location of 72 cassowary signs
comprising sightings, measured footprints, pafoatprints, and droppings. A breakdown
of the located sign is presented in Table 1. [DBlations of all field observations and
cassowary sightings are presented on Figure 5it iBs complex data set, the Legend for

Figure 5 is presented separately for ease of irg&ation.

Table 1

Breakdown of located cassowary sign

N , Partial , :
*
Sightings Footprint footprints Droppings Total Sign
(measured)
22 13 18 72
19

*includes multiple sightings of individual birds

Three cassowaries comprising two adult males aedadnlt female were utilising the Ella
Bay Property during the field survey (Figure 4)All birds were photographed and are
readily separated on differing physical charactess Individual cassowary information
for each located bird is presented in Section J.Be adult female cassowary was located
within the Ella Bay National Park approximately dameter to the north of the Ella Bay
Property in mesophyll vine forest. It is considkte have the bulk of its home range in
this area. Of the remaining two cassowaries, aoluét anale was using the entire vegetated

area of the Ella Bay Property and Little Cove depsaient area, while a second young
14
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adult male was recorded in Little Cove and the d¥ati Park to the west. The areas of
activity for all three birds i.e., the polygon thagpresents all recorded field sign, are

presented in Figure 6.

Figure 5 - Legend

15
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Figure 5
Cassowary Field Observations — Ella Bay Property an
6 - 14 November 2006

d Little Cove
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Figure 6
Areas of Activity of Ella Bay Property and Little C ~ ove cassowaries
6 — 14 November 2006

3.1.1 Cassowary population size and density estimates

Only three cassowaries were identified in the Bbg Property and Little Cove study area.
There were no indications, by either sightingsamtprints, of the presence of juvenile or
young subadult cassowaries in this part of theystuda. It is concluded that the majority
of the dependent chicks and young subadults istindy area died during or following the

cyclone.

In a previous study (Moore 2003, 2006), it was taded that depending on the resolution
required and the environmental parameters of tigesusite, a sample plot between 5-
15knf was necessary to reflect true cassowary density.this project, the Ella Bay

Property and Little Cove study area comprised @5 &f standing vegetation in total, and
17
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as a result is large enough to give an accurasouasy density. The estimated cassowary
density of the Ella Bay Property and Little Covesvtaerefore one adult per 3.2 k9.5
km? / 3 adults).

As illustrated in Table 2, estimated cassowary iens considerably lower in this area
than that estimated in a similar field survey cartdd on the western side of the Seymour
Range earlier in 2006 (post-cyclone): 0.32 birdkht in this survey of the eastern side of
the range compared 0.98 bird / 1 %on the west side of the range i.e., one third the
density. It is considered that the differenceassowary densities is due to the level of
cyclonic wind disturbance along the eastern fac8eyfmour Range compared with that on
the western face of the range. In contrast, tlesgnce of areas of relatively intact habitat
and the survival of the majority of potential casaoy food trees along parts of the

western face of Seymour Range suggest it may aotyadone refugefor cassowaries.

In the context used in this report, a cyclone refigg an area whose natural topographic
complexity and landscape attributes e.q., landfqmesn protective ridges to the east with
western facing ridges, gullies, and streams), waryglevation, aspects, slope, vegetation
and possibly soil type, contributes to the prediigaretention of native habitat, or a
significant reduction in habitat damage in cyclewvents. Such areas provide both a refuge
from the worst impacts of a cyclone, and a sourcenfwhich surviving individuals
(cassowaries and biodiversity generally), can m@tsk the surrounding more damaged

areas.

The cassowary densities from a pre-cyclone studh@iMission Beach cassowaries have

been included in Table 2 for comparison with thgréeur Range post-cyclone studies.
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Table 2

Comparison of cassowary densities

Area densities Population densities
(bird/kn?) (km?/bird)
Age and
West - West o
Status 1 Mission X Mission
Ella Bay Seymour Ella Bay Seymour
Beaclt Beaclt
Range Range
Adults and
subadults 0.32 0.98 0.78 3.16 1.02 1.29
Known
Adults 0.32 0.65 0.48 3.16 1.54 2.09
Known
adult males 0.22 0.33 0.28 4.75 3.07 3.63
Known
adult
females 0.11 0.33 0.19 95 3.07 5.35
Known
subadults 0 0.32 0.28 0 3.07 3.63

! post-cyclone

2 Pre-cyclone

3.1.2 Distribution and behaviour

The weather during the survey period was hot aearclwith little or no breeze. In
response to the oppressive conditions, which weaeexbated by the lack of tree canopy,
cassowaries were moving only in the cool of themmgs and late afternoons. During the
heat of the day, birds rested in dense, more shdl@reas o€alamusand debris thickets.
Due to significant wind damage and the presencdeose ground debris from Cyclone
Larry, access for cassowaries to much of the eafethills of Seymour Range is difficult
or impossible. Similarly, tree fall on the surrdimg ridges has resulted in a dense layer

comprising tree debris, vine forest regrowth &@wamus australis As such, cassowary
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usage of much of the survey area was restrictednall pads through an almost
impenetrable sub-canopy cover@dlamus australisndMerremia peltatesegetation.
Although not often visible in this thick vegetatidirds could be tracked by the sound of
their panting (Plate 4).

Plate 4. Photograph of Cassowary #4 panting heavily wkheltering in aCalamusthicket along the
Seymour Range foothills. The temperature in thedbat this time was 38C and there was no air
movement. Audible panting could be heard fromtbasls at greater than 15 metres distance.

3.2 ELLA BAY PROPERTY AND LITTLE COVE - INDIVIDUAL CASSOWARY
INFORMATION

The survey of this area identified three adult cassies. The field data relating to these

individuals is summarised below with comments whappropriate, and illustrated in
20
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Figure 6 as individual areas of activity. Phot@is of identified cassowaries and

representative photographs of the habitat they deeidg the survey are also presented.

3.2.1 Adult Male Cassowary # 1 — Footprint = 193 mm (Pkes 5 — 7)

The following data and comments are presentechisihird:
Observed multiple times on 6, 7, 8, 9 and 10 Nowem2006;
Previously photographed moving along Jungle PereleliCduring the fauna survey
in mid-October(BAAM 2006);
Distribution of footprints indicate primary usagetoe Ella Bay Property and Little
Cove subdivision;
Also sighted just north of Heath Point on 8 Noveni@06;
Hand-fed on the outskirts of Flying Fish Point india¢ely post cyclone (identified
from photographs);
Field observations indicate that this bird is pitaigahe resident breeding male of
the Ella Bay Property and Little Cove;

Observed using Road Crossing #1 (Figure 10) ondooasions.

Plate 5. Cassowary #1 sighted in Little Cove subdivisian7 November 2006. Note the prominent casque
and noticeable “tail”, the former character indicgtan old bird and the latter indicating an addtle.
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Plate 6. Cassowary #1 photographed moving down a west#b riparian corridor within the Ella Bay
Property. The western half of this creek is stsigled and the bird has to move along the narrowetation
line using the cleared edge to access the forestegetation (Photo: M. Sanders BAAM).

Plate 7. Another view of Cassowary #1 showing the distimditand long equal length wattles (Photo: M.
Sanders BAAM).
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Plate 8. View of ‘Jungle Perch Creek’ from the south shagviextensive cyclone damage and emergent
feather palms and vine towers. The western hatfi@fcreek is not accessible to cassowaries anso@asy
#1 walks along the cleared edge of the narrow iapastrip.

Plate 9. West end of ‘Jungle Perch Creek’ showing degramedophyll vine forest and narrow riparian
strip. The creek at this point is flanked by baikg metres high and has significant debris pileshim
waterway.
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Plate 10. Interior of Jungle Perch Creek in the lower reschNote the complete lack of canopy and the log
dams created by cyclone debris.

3.2.2 Young Adult Male Cassowary # 2 - Footprint 190 mm (Plate 11)

The following data and comments are presentechferhird:
Observed on 8, 10, and 11 November 2006
Photographed on 10 November 2006 within the Ellg Blational Park west of
Little Cove;
Using parts of Little Cove during the survey butsnhactivity centred on less
damaged sections of forest along creeks withirElreeBay National Park;

Observed using Crossing Point # 1 (Figure 10) andecasions.
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Plate 11. Enlarged and enhanced distance photograpltasédvary #2 located foraging within the Little
Cove subdivision. Note the relatively small and anked casque, indicating a younger adult. Thegmas
of a clear “tail” identified the bird as an adulate.

Plate 12. Habitat used by Cassowary #2 west of Littlev€€subdivision. Note the dense sub-canopy
vegetation dominated yalamus australis
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Plate 13. Vegetated stream used by Cassowary #2 to nioeegh National Park west of Little Cove.
Note the open damaged forest visible in the baakuto

Plate 14. Recovering mango tree in the Little Cove subdivis Prior to the cyclone, this area had
numerous mango trees and when in fruit these wegelarly visited by cassowaries and flying foxes.
Although damaged extensively, most of the known goatnees appear to have survived the cyclone.
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3.2.3 Adult Female Cassowary # 3 - Footprint =2 mm (Plate 15)

The following data and comments are presentechisrhird:
Sighted on 12 November 2006 drinking at a small podisturbed mesophyll vine
forest approximately one kilometre north of theaElay Property;
Observed again on 13 and 14 November 2006;
Followed for six hours on 14 November and sightedmumber of occasions;
Photographed on 14 November 2006;
Bulk of home range likely to be west of the EllayB2awamps.

Plate 15. Cassowary # 3 located sheltering in a small afemdisturbed mesophyll vine forest just west of
Ella Bay Swamp. Note the diagnostic unequal-sizedtles and tall but straight, slightly notched aasq
clearly separating it from both Cassowary #1 andsBGwaary #2. Although not distinguishable in the
photograph, the horizontal ventral profile indicathis is a female cassowary
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Plate 16. Swamp-edge habitat and drinking site being use@€assowary #3 during the field survey. A
number of resting sites were located amongst theed@alamusgrowth indicating regular and prolonged use
of the area. Note the dense sub-canopy.

Plate 17. Cyclone-damaged mesophyll vine forest with feaftalms in the activity area of Cassowary #3.
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Plate 18. View of cyclone-damaged mesophyll vine foresjpoatng Ella Bay Swamp. Cassowary #3
avoided these open debris areas, which were hodiffimlilt to negotiate.

3.3 CURRENT FOOD RESOURCES

Although few fruits were visible on the trees, amner of cassowary food species were
recorded in droppings. Food items recorded in pirags included:

Foxtail PalmWodyetia bifurcata(exploited garden plants)

Wait-a-whileCalamus australis

CurrywoodPolyathalia michaelii

Zamia Palm_Lepidozamia hopei

Blue Quandong:laeocarpus angustifolius

Ficussp

Cryptocaryasp.

Bracket fungi
All located droppings were collected and a compidantification of food items will be
undertaken as part of an on-going study into thst-pgclone recovery of rainforest at

Mission Beach and Innisfail.
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40 CASSOWARY HABITAT TYPES AT ELLA BAY PROPERTY

The distribution of cassowary habitat in the Webgics bioregion was mapped by the
Environmental Protection Agency (EPA) in 2004. Aebsummary of the habitat types
used by EPA for categorising cassowary habitahi mapping project are summarised in

Box 1, with full descriptions presented in Appendix

BOX1

HABITAT CATEGORIES - ENVIRONMENTAL PROTECTION AGENC Y (2004)

Essential habitat:

Regional ecosystems where there isamcurate and verifiedecord of a cassowary and ksaown be
preferentially used by cassowaries for breedingglifeg and general activity.

General habitat:

Regional ecosystems where there is an accurateeaiiiéd record of a cassowary, but is not knowiéo
preferentially used as habitat.

Rehabilitating habitat:

Non-remnantegional ecosystems that consist of rehabilitatind regrowing vegetation that provide shelter
and supplementary feeding and breeding resourtedloived to return to a remnant state, these regip
ecosystems would be likely to be categorised dee@ssential or general cassowary habitat, deperudi
how it satisfies the definition criteria.

Unknown:

Mapped vegetation polygons where the regional estesytype is unknown at present.

Cleared:

Regional ecosystems cleared of native vegetatiwh{tzerefore not considered cassowary habitat.

Cultivated:

Regional ecosystems representing agricultural aresfry plantations.

Other vegetation:

Remnant regional ecosystems that are either tod em@o distant to satisfy the patch analysiesylor are
considered geographically and climatically unsu@allespite being essential or general cassowdritatha

types.
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A number of cassowary habitat types recognised® Bccur within the subject site. An
analysis of their relative values, role in connatyi provision of known, likely or

supplementary resources for food, water, breedmugsaelter is presented below.

4.1  STATUS OF CASSOWARY HABITAT AT ELLA BAY PROPERT

While cassowaries are essentially a species oforast habitats, they are not confined to
such (Crome and Moore 1990) and move widely throtigh landscape. Birds are
encountered in mangroves, paperbark woodland, anidus eucalypt open forests and
woodlands adjacent to tracts of rainforest. HowgeWwopkins and Graham (cited in

Werren 1993) concluded these communities produessithan 5% of the total amount of
food available to cassowaries within the vegetatimwsaic each month. This and other
studies (Crome and Moore 1990, 1993; Bentrupperbaut98; Moore 1992 — 2006)

have shown that although cassowaries can use & raih@abitats, it is unlikely that

populations or even individual birds can be mamgdi in non-rainforest habitats
permanently. This is primarily due to the loweartl diversity in these communities being

unable to supply the fruit that cassowaries need saind (Crome and Moore 1990).

The recognised cassowary habitat types within fkeeHBay Property are shown on Figure
12. An assessment of the direct and indirect ingpaa cassowary habitat within the
subject site, and an analysis of possible mitigativategies is addressed in Volume Il of
this report (Impact Assessment and Mitigation ®yags), with the numbered habitat

locations described below.
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Figure 7
Cassowary habitat types at the Ella Bay Property (  sensu EPA 2004)

(numbers reflect locations discussed in text)

4.1.1 Location la
During the field survey this degraded riparian pstwwvas used by the resident male
cassowary, Cassowary #1. However, due to the waess of the remaining vegetation

and its degraded and cyclone damaged conditionimpertance of this corridor to the
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maintenance of cassowaries at Ella Bay has bearceddsignificantly. In addition, the
stream banks in the western section of Locatioarggorecipitous, and filled with cyclone
debris. As such, the cassowary is forced to whlkathe cleared edge rather than using
the creek-side vegetation (Plates 6 and 7). Ctiyrdhe riparian strip serves as a
movement corridor facilitating access to pond appiestations that occur on the disturbed
swamplands and stream edges in the central anghionre areas of the property (refer to
Locations 3 and 4 on Figure 7). This exotic foadirse is currently of increased
importance to the cassowary following the dearthatfve fruit following the cyclone, but
its contribution to the ecology of the birds ataBay is dubious. Moreover, the
implementation of a proposed weed control prograntha Ella Bay Property will
eliminate this exotic species and thus remove tlo#iviation for birds to forage in the

swamplands and foreshore areas.

The presence of significant numbers of the favowassowary food tree blue quandong
Elaeocarpus angustifoliysn the central reaches of this creek, howeveyldvprovide an

important food resource for cassowaries.

4.1.2 Location 1b

The foreshore vegetation of the Ella Bay Propexyngrises a highly disturbed non-
rainforest mix of open forest woodland with broadyded paperbarkMelaleuca
quinquinervawoodland (Plate 19) on sand; coastal foredunegptmawith coastal she-oak
Casuarina equisetifoliaand a shrubland of exotic species including laataantana
camarg Pond AppleAnnona glabraand giant bramblRubus alcerifoliusgAAM 2006).
These latter three weed species have prolongetthfyyeriods, and being readily eaten by
cassowaries, have the potential of spreading thvowigthe landscape in the droppings of

cassowaries and other birds and mammals.

This area has been mappedssential Cassowary HabitdEPA 2004) but is considered
to be more accurately categorised &eneral Habitat’ i.e., cassowaries have been
recorded here but it is not preferred cassowarytétabPlate 19 shows an example of the
Melaleucadominated open forest/woodland that occurs in much of theaa
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Plate 19. Disturbed open forest/woodland witkelaleucaquinquenervidining the foreshore at the Ella Bay
Property. There are no native cassowary food irethss vegetation association apart from exotgeds.

4.1.3 Location 2a

This area comprises disturbed simple-complex medbpd notophyll vine forest on
moderately to poorly drained metamorphics (BAAM @00 Although severely impacted
by Cyclone Larry, this habitat currently providespiortant food and water resources for
cassowaries (Cassowary #1 and Cassowary #3) amdimsportant buffer for the sensitive
Ella Bay Swamp wetlands. As such, its designatisrEssential Cassowary Habitast
warranted and acceptable solutions to allow presienv of this essential habitat must be

met, if consent to develop is to be granted.

4.1.4 Location 2b
This area comprises a mosaic of open eucalypttfevits a vine forest sub-canopy, and

feather palm dominated mesophyll vine forest. &hea was significantly damaged by
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Cyclone Larry but is an important habitat for caganes. As such, its designation as
‘Essential Cassowary Habitas warranted and acceptable solutions to alloesprvation

of this essential habitat must be met, if consewmtavelop is to be granted.

4.1.5 Location 3.

This area is a highly disturbed association of reinforest habitats comprising open
eucalypt and secondary shrubland/closed shrublaitid Mibiscus tilaceous Lantana
camaraandAnnona glabraBAAM 2006). Although cassowaries are known tsitvihis
area, the only reliable food source is the intredupond appléAnnona glaba. The
implementation of a proposed weed control prograntha Ella Bay Property will
eliminate this exotic species and remove the mbtimafor birds to forage in this habitat.
This location is mapped a&éneral Habitat (EPA 2004), but should be reclassified as
‘Other Vegetation’

4.1.6 Location 4.

The habitat of this area is currently classifiedsknown’ (EPA 2004). The vegetation
comprises an exotic shrubland dominated by a darisstation of pond appl&nnona
glabra and is not natural or suitable cassowary habitéts such, the location should be

reclassified asOther vegetation’

4.1.7 Location 5.

This location is classified aRehabilitating Habitat(EPA 2004), and is the second of two
highly degraded natural drainage lines that travdle cleared area of the property.
Although at times flowing strongly, at the timetbk field survey it comprised a network
of small pools and was primarily used for shadenbgnerous agile wallabieglacropus
agilis and horses. On one occasion Cassowary #1 wagdaigioving down this drainage
line and into Jungle Perch Creek to the north. él@w, it does not currently provide much
in the way of food resources or breeding altermatifor cassowaries as it is narrow in
width, and much of its length comprises secondagyawth forest with little sub-canopy.

If allowed to return to a remnant state, howevars tcorridor would be likely to be
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categorised as general cassowary habitat and ds shauld retain its current habitat

status.

4.1.8 Location 6.

This area comprises disturbed notophyll to mesdphgke forest on the foothills of the
Seymour Range. Although severely impacted by Cylbarry, this habitat currently
provides important food and water resources forsmaaries (Cassowary #1 and
Cassowary #2) and its designation dsssential Cassowary Habitats therefore
warranted. As such, acceptable solutions to alpo@servation of this essential habitat

must be met, if consent to develop is to be granted

5.0 CASSOWARIES OF ELLA BAY ROAD AND FLYING FISH PO INT

The area adjoining the Ella Bay Road was surveggdrately to obtain the information
required to conduct an impact assessment of treathrto cassowaries associated with
increased usage and potential upgrade of the BjaR®ad. The study area extended from
the Ella Bay Property gate in the north, to thergyFish Point-Innisfail Road in the south
(Figure 8). The habitat surveyed comprised theegadbotslopes and adjacent ridges of
the Seymour Range, although access to some sectidhs area was limited due to the
highly disturbed nature of the vegetation followiyclone Larry. The approximate

boundaries of the search area are shown in Figure 8

Cassowaries using the forest along the Ella BaydRe=re located and identified, and their
use of the available habitat assessed. Road wogog®ints i.e., where cassowaries

traditionally cross the road(s), were identified atescribed.
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Figure 8
Ella Bay Road Survey Area

L. A. Moore - Ella Bay Cassowary Assessment: Volarhelll
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5.1 RESULTS OF ELLA BAY ROAD CASSOWARY ASSESSMENT

Three adult cassowaries and one chick were idedtifi the Ella Bay Road survey area.
These comprised one adult female (Cassowary #43dah male with a nine-month old
chick (Cassowary #5), and a young adult male (Geaso #6). All three adult
cassowaries are readily separated on physical deaistics and a number of photographs
were obtained of Cassowary #4 and Cassowary #5thoéddh not photographed,
Cassowary #6 is a very distinct individual duetsoeixtremely small wattles. As this area
was not surveyed as intensely as the Ella Bay Pyopad cassowary use was influenced
by the presence of nearby QPWS feeding stationgulpton densities have not been
calculated.

Cassowary #5, and provided access to the Ella BadRat a number of possible road
crossing points. The locations for these cassowaayg crossings are shown on Figure 10
(refer 5.1.3 Road Crossings). A third, less-usad was located west of the ridgeline
running from the fish farm south to Flying Fish ®oi This ridge pad was primarily used
by female Cassowary #4 during the survey. The coetbilocations of all individual
cassowary sightings i.e., Ella Bay Property, Litfleve and Ella Bay Road are shown on
Figure 9.

Cassowary movement through the Seymour Range fisatinea was primarily undertaken
on two rough pads running parallel to the Ella Baad through a very thick sub-canopy
of lianes, regrowth and tree debris. Both padseoted with the feeding station on the

outskirts of Flying Fish Point. These movement padee used by Cassowary #4 and 9.
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Figure 9
Cassowary sightings 6 — 14 November 2006
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5.2 INDIVIDUAL CASSOWARY INFORMATION - ELLA BAY ROAD

5.2.1 Adult Female Cassowary #4 - No footprint pasurement (Plates 20-23)
The following data and comments are presentechferhird:
Observed on 7, 8, 10, 12, 14 November
Sighted crossing at Road Crossing #2 on two ocoasiRoad Crossing #3 (Figure
10) on one occasion;
Regularly observed foraging along foothills andyeapposite fish farm;
Observed at a feeding station on the outskirtslgh§ Fish Point on 8 November
2006;
Visibly affected by heat with loud panting and fueqt rests in shady thickets.

Plate 20. Cassowary #4 was first located resting i@aamusthicket west of Ella Bay Road, opposite the
fish farm. Note the panting behaviour of the bittk sounds of which made tracking possible thraingh
thick sub-canopy of lianes and debris.
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Plate 21. Close-up of head and casque of Cassowary #4 slgadgar diagnostic characters

L. A. Moore - Ella Bay Cassowary Assessment: Volarhelll
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Plate 22. Note the horizontal ventral profile of Cassow## indicative of a female cassowary; and the
large casque indicating an older bird. The opeuareaof the forest at this point is evident.

Plate 23. Cassowary #4 in typical cyclone damaged habitst of Ella Bay Road.
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5.2.2 Adult Male Cassowary #5 - No footprint mesurement (Plates 24-25)

The following data and comments are presentechisrhird:
Observed on 9, 10, 11, 12, 13 November;
Sighted crossing the road at Crossing #3 on 10ehiper 2006 0730hrs, and at
Crossing #2 (Figure 10) at 1715 hrs;
Observed foraging in the National Park to the wddgElying Fish Point and also
along foothills opposite the fish farm;
Observed at a QPWS feeding station on the outs&irslying Fish Point on 10
November 2006 with a 9 month old chick (cyclonevsior);
Chased away from feeder by Cassowary #4 on a nuofloecasions;
Male and chick had been fed by locals post-cyclangl feeding station was

established.

Plate 24. Close-up of male Cassowary #5. Note the distimog primary quills: their clear visibility is a
‘threat display’, and indicates the male’s agitatad the proximity of the photographer.
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Plate 25. First sighting of adult male Cassowary #5. Note distinctive tall but un-bent casque
and moderate-length wattles.
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Plate 26. Nine-month old chick of male Cassowary #5. Tiki®ne of the few surviving coastal
chicks in the Mission Beach-Innisfail area follogirfCyclone Larry, and its growth has been
stunted due to an inadequate diet. The remaingpgritdent young in this area either died in the
cyclone or were abandoned by their male parentssesjuently succumbing to starvation, road
death or dog attack.

5.2.3 Adult Male Cassowary #6 - No photo or fdprint measurement
The following data and comments are presentechferhird:
Observed briefly on 14 November in a mosaic of sywamd mesophyll vine forest
north of the Flying Fish Point to Innisfail Road;
No photographs were taken of this bird;
Sighted as a likely adult male but with no wattlesble — on closer view the bird
was noted as having very small wattles only a feehés long;
Nick-named ‘necktie’;
Locals know of this bird and have noted its lackvattles.
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5.3 ELLA BAY ROAD CASSOWARY CROSSING POINTS

Three active cassowary road-crossing points and likely road-crossing areas were
identified along the Ella Bay Road. The locatiohshese cassowary road crossing points
are shown on Figure 10. The cassowaries makingltigese crossings were identified
and the crossing points photographed and descriBefurth road crossing point is sign-
posted immediately south of Flying Fish Point oa thnisfail to Flying Fish Point Road.
This latter crossing point allows access to the gnares for cassowaries and is apparently

used on a regular basis. It was not monitoreflisidurvey.

Figure 10
Cassowary Road Crossing Points 6 — 14 November 200 6
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The proposed Ella Bay Integrated Resort Developméhhecessitate the construction of
a road capable of handling a significantly increlasaffic flow. Alternative locations for
this upgraded road and appropriate road managemsteategies to protect crossing
cassowaries will be addressed in Volume Il of theport (Impact Assessment and
Mitigation Strategies).

5.3.1 Individual Road Crossing Points

Road Crossing Point #1

Crossing #1 is located at a small creek 0.6 kiloesesouth of the Ella Bay Property gate
and was utilised by two adult cassowaries: adulten@@assowary #1 and adult male
Cassowary #2. Both these cassowaries used a eefnagk through the Little Cove
subdivision to cross the creek via the road. Alsthaused vehicle track on the southern

side of the creek was then used to access the feess of the Ella Bay Road.

Plate 27. View of Cassowary Crossing #1 from the south.e Timin crossing point area is located at the
bend in the road and is encircled in red. Cassewarse a vehicle track through Little Cove sulsidr on
the north side of the creek to access this crogsigt
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Plate 28. View of disused vehicle track at Cassowary Roaak§lng Point #1. The creek is to the right of
the photo. Both birds were observed using the B#lg Road to cross the creek and access this sacil

Road Crossing Point #2

This Crossing Point was utilised by two adult casmtes: adult female Cassowary #4; and

adult male Cassowary #5 (accompanied by its chidk)e road crossing occurs along a

section of winding road and, due to the terrairg Aanumber of potential road crossing

points. During this survey cassowaries were olegkrossing west across the Ella Bay
Road from the reserve located east of the roaddsBiere also recorded foraging along

the foothills west of the road and depending oreta&tipn access, could cross the road at

many locations.

Road Crossing Point #3

This Crossing Point was utilised by two adult casstes: adult female Cassowary #4; and
adult male Cassowary #5 (accompanied by its chitkg birds may cross the road in
either direction and at any point along this sectb the Ella Bay Road. Road crossings

were frequent during the survey due to the presehadeeding station nearby.
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Plate 29 View of Cassowary Road Crossing Point #2 fromrbrth.

Plate 30. View of Cassowary Crossing Point #3 from the norithe northern outskirt of Flying Fish Point
is visible in the centre background.
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6. CASSOWARY AREAS OF ACTIVITY BASED ON FIELD DATA

Cassowary home ranges vary over time depending nmroeamental conditions and
patterns of food abundance. Thus, the total exikany bird’s home range (i.¢hat area
used over a number of years) can only be deterntayeldng-term field studies and are
subject to continual change and adjustment. Thet shwation of this cassowary survey
does not provide sufficient field or contextual alate., long-term surveys of the
surrounding off-site habitat, to develop such hoarege estimates. However, the area of
activity for each identified cassowary based onehiere set of field data is achievable, and
these representations are presented in FigureAlthough coarse, these activity polygons
provide a base from which to identify and evaluate potential threatening processes, and

to assess the importance of the study area t@ta ¢assowary population.

7. CONCLUSION

A total of six adult cassowaries and one nine-matthchick were identified in the field

survey. It is probable that this adult number agpnates the original adult cassowary
population that was present in the study area peoe. Their continued presence in
what is now significantly damaged habitat with mial food resources, reflects both the
species’ strong site fidelity and their ability wothstand periods of food shortage. It is
clear, however, that without the support of Flyligh Point residents many of these birds
would have succumbed to starvation post-cyclon¢hodigh eight months have passed
since the cyclone, the cassowaries at Flying FmhtRare still heavily dependent on the
food provided in the local feed stations. In aiddit all birds observed in the survey
showed considerable signs of heat stress due ttatkeof a forest canopy, and much of
their day was spent avoiding the strong sun in eéehgkets ofCalamusand cyclone

debris.
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Figure 11
Areas of Activity Based on Field Data 6 — 14 Novem
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8.0 IMPACTS ON THE SOUTHERN CASSOWARY POPULATION

8.1 INTRODUCTION

The impact assessment and mitigation strategidsded in this report cover the Ella Bay
Property, the surrounding Ella Bay National Patke Ella Bay Road and the forest
surrounding Flying Fish Point. The study has besseld on the Terms of Reference (TOR)

provided for the environmental impact statementof@mator-General, 2005).

8.2  STUDY SCOPE

The terms of reference (TOR) requires that thiorepddressthe presence of any listed
[EPBC Act]species or community and its associated habifeg.5uch this report includes
‘all known cassowary that inhabit or pass throudte tproject site or adjacent, nearby
areas’. Specifically the TOR requires that this assessnmEnimpacts and mitigation

strategies present:

1. “Consideration of all potential impacts - direct dimndirect impacts, on and off site
— which may include but are not limited to habitads, fragmentation, roads and

traffic, dogs, human interaction, disease and lathiegradation.

2. An analysis of possible mitigation measures thalc¢cbe used and those proposed

to be used.”

8.3 IMPACTS OF DEVELOPMENT OPTIONS

As a basis for assessing the impact of developoretite Ella Bay Property, the following
development options have been analysed:

Option A: The Integrated Resort Master Plan (P3 and J.diahld Services).

Option B: The ‘no-change’ option i.e., the property remainsastoral concern.
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It is considered that the possibility of returniting entire property to its natural vegetated
state is not realistic or feasible. Therefordias not been included as a landuse option in

this impact assessment.

Potential impacts considered here can be separdtethree distinct groupings:
Direct impacts
Indirect impacts

Cumulative impacts

8.3.1 Option A - Impacts and threatening processes

Direct impacts

The potential direct impacts of developing a resethin the Ella Bay Property include:
Loss of ‘essential’ and ‘general’ cassowary hahitihin the development
footprint;
Loss of safe access to retained remnants of casgbahitat within the
development;
Interactions with people including habituation dadeeding;
Interactions with domestic animals including dogysl

Collision with vehicles.

Indirect impacts

These impacts are sometimes more difficult to wl but certainly include:
a reduced carrying capacity from loss of habitaadieg to pressures on
reproductive productivity and recruitment;
barriers to traditional movement corridors leadiagdisruption of social breeding
systems;
increased human activity and noise resulting irmaé withdrawing from adjacent
forest;
increased risk of road death to cassowaries ocogpagdjacent or nearby habitat
due to increased traffic flows;
negative interactions between humans and cass@wasalting from thattraction

of cassowaries into urban areas created by thdimpdanf domestic and native
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fruiting trees, and the presence of standing watebackyard pools or ponds
(cassowaries have to drink two to three times pgj;d

disturbance from night lighting along streets amdeisidences; and

potential transmission of disease from domestiomafs to cassowaries e.g.,

poultry, dogs, and cats.

Cumulative impacts
This causal pathway approach recognises that athaandividual actions may be
insignificant by themselves, treggregateof these effects have a significant effect. For
the subject site, these are considered to include:
increased likelihood of further subdivision on tieenaining freehold lots in the area;
increased pressure on surrounding remnant vegetaitio population linkages; and

increased traffic flow to and from the development.

8.3.2 Option A: Mitigation strategies inherent indesign

The mitigation proposals listed below have beemtifled in discussions with the

developers and an ecological appraisal of the Bg Master Plan (Figure 12). They
underpin and are integral to the assessment agh#gnitude and significance of impacts as
outlined in Table 4. If these mitigation proposale amended in any way, it may

invalidate the impact assessment as included ite$aband 5.

1. All lost or compromised habitat will be compensatedby revegetation and remnant
enhancement, with the aim of increasing the tomabunt of essential cassowary
habitat above what currently exists at the site.

2. All declared weed species currently exploited byscavaries i.e., pond appfenona
glabra, will be removed from the property in a weed-cohprogram.

3. Approved cassowary and people-proof fencing willebected to prevent interactions
between the cassowary(s) and the Integrated Réedet to Section 9.0: Mitigation
Strategies).

4. All pedestrian walkways through cassowary corridoif be elevated above the
forest floor to separate cassowaries and peoptet@provide unhindered cassowary
use of the creek and associated vegetation.
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5. Such pedestrian walkways will be strategically tedao minimise any disturbance to
the normal behaviour of the cassowary(s).

6. The pedestrian ‘walkovers’ may serve as a focahtpfor ecological interpretation,
particularly that of the endangered cassowary.

7. A strict dog control program will be enforced.

8. There will be limited vehicle use within the grosnaf the Integrated Resort.

8.3.3 Option B: Impacts and threatening processes

The following impacts, both positive and negativaye been identified and used to assess
the potential impacts of the continued managemémhe Ella Bay Property as a viable
cattle-grazing property. They underpin the assessmemagnitude and significance of

impacts as outlined in Table 5.

Direct impacts
Continued degradation of all remnant vegetatiomwithe boundaries of the cattle
grazing property due to uncontrolled access byecatt
Incremental loss of ‘Essential’ and ‘General’ cagary habitat §ensuEPA 2004)
within and adjoining the property due to cattle zyng and on-going farm
management practices.
Continued exploitation and dispersal of declarededvespecies present on the
property by cassowaries.

Continued light traffic on Ella Bay Road and roadains unsealed.

8.3.4 Option B: Mitigation strategies

Grazing is the as-of-right use of this propertyefiéhare no statutory requirements for the
landowner to revegetate or fence riparian corridorgassowary habitat to reduce cattle
access. While pond applér{nona glabra is listed as a Class 2 pest in Queensland
(landowners are required to remove it from theirdlait has not been removed and is
unlikely to be controlled with the current properyanagement practises. Enforcement

action by the responsible state agency is a p@ssililgation strategy.
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Figure 12

Phase — 2: Ella Bay Integrated Resort
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8.4. ANALYSIS OF IMPACTS

To provide a transparent assessment of the pdtéamip@cts on the cassowary population

of the two development scenarios for the Ella BegpBrty, an analysis of the Significance

(i.e., the value or worth assigned to a particaeféct or impact); and the Magnitude (i.e.,

the degree or scale of the impact) of each effastbdeen applied to the subject site. The
overall score is gained by multiplying the Sigraince by the Magnitude. These terms
may need further clarification and thus, brief deifons are given below:

Significance Also referred to as ‘Importance’, reflects tHéeet of the change that may
take place (Wood, 1995). In this instance, the nmalements used in assessing
significance of impacts will be scientific and pes$ional judgement, the extent of

disturbance to the valued ecological system oriespeand the level of public concern.

Magnitude Refers to the estimation of the degree, extensis® and scale of the
interaction, and varies according to the extenthef action and the significance of the

environmental effects involved (loc. cit.)

While the Significance criteria are self-explangfan explanation is given below for the
terms used to represent the predicted Magnitu@m afffect. These are:

Some change Denotes occasional exposure to an effect wighificantly alters normal
cassowary behaviour, and which results in a persidow risk to individual birds or the
population.

Moderate change Denotes regular exposure to an effect thattseesua moderate risk to

individual birds or the population.

Large change Denotes a constant exposure to an effect whlabhes an individual

cassowary or the population to high to extreme oisla daily basis.

It is important to note that the criteria used irighting the Magnitude scores are not

empirical, but instead are based on professiomggments built on approximately twenty

58

L. A. Moore - Ella Bay Cassowary Assessment: Volarhelll



years research experience of cassowaries in nardei@land. The guideline criteria are

given in Table 3.

The results of the impact assessment analysishioiEtla Bay Integrated Resort Master
Plan development option are presented in Table ith the results of the continuing
pastoral landuse option presented in Table 5. dhogacts considered extreme i.e.,
scores from -24 to -48, are shaded in pink, whiesé that have a significant negative
impact i.e., scores greater than ten, are shaddayhn yellow. A comparison of the

potential impacts of the two options is given irblEa6.

Table 3

Guideline Criteria

Significance Magnitude
No perceived negative impact 0 | No perceived change 0
Impact on individual bird within subject site -2 | Some change 2
Impact on study area cassowary population -4 | Moderate change 4
Impact on Seymour Range cassowary population -6| Large change 6
Impact on the Wet Tropics cassowary population -8

59

L. A. Moore - Ella Bay Cassowary Assessment: Volarhelll



Table 4

Impact Assessment for Option A: Ella Bay Integrated

Resort project

Overall % of
Development Impacts Significance | Magnitude Scoré Maximum
(Max = -48) Impact
Habitat loss on site 0 0 0 0
Habitat degradation (edge effect) and
encroachment (e.g., off-property pathways gnd -2 2 -4 8.3
picnic spots)
Traffic flows -6 6 -36 75.0
Road death -6 6 -36 75.0
Dog attack -4 6 -24 50.0
Movement barriers (fences/roads) -2 6 -12 25.0
Negative interactions with humans -4 4 -16 33.3
Hand-feeding issués -4 6 -24 50.0
Disease -4 4 -16 33.3
Usage of adjoining forest by people ) )
(disturbance & interactions) & & A =
Domestic fruit trees and water sources -2 y. - 8.
Increased noise and activity -2 4 -8 16.7
Night lighting adjoining forest area -2 4 -8 16.7,
Invasion of pathogens affecting habitat quality 2 > 4 8.3
(e.g.,Phytopthora '
Reduced population carrying capacity (K) 0 0 0 0
Reduced productivity and recruitment 0 0 0 0
Impact_on §d10|n|ng WHA National Parks 2 5 4 83
(weed invasion)
Total Effect -200 416.5
Maximum Possible Total Effect -816 1700
Change as Percentage of Maximum -24.5 24.5
! Subsequent risk of relocation and disruption t@l@ocial breeding systems.
2Magnitude x Significance
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8.4.1 Option A: Integrated Resort

Although all Overall Scores less than -8 (n = 814f identified impacts) indicate a

considerable negative impact on cassowaries, thases from -24 to -48 (n = 4) represent
impacts judged to have “extreme” impacts on théilitg of the cassowary population of
the Ella Bay Property, and that of the Seymour Rasassowary population. These effects
include road death (75%), increased traffic flow§%), hand-feeding (50%), and dog
attack (50%).

Other issues resulting from Option A that potehti@hpact on cassowaries at the Ella Bay
Property result from an increase in long-term humetivity of the area, and the problems
associated with cassowary and human interactiofisese include negative interactions
with humans (33.3%); the potential for an increasse@ of the adjoining forests by

residents and visitors (33.3%); disease (33.3%);maaovement barriers (25%).

8.4.2 Option B: Continued pastoral activities

Although all Overall Scores less than -8 (n = 6 1af identified effects) indicate a
considerable negative impact on cassowaries, thases from -24 to -48 (n = 4) represent
impacts judged to have “extreme” impacts on théilitg of the cassowary population of
the Ella Bay Property, and that of the Seymour Rasassowary population. These effects
include habitat loss (75%); habitat degradation%gy;5a potential reduction of adjacent
World Heritage Area values (75%); and a reduceduyprtivity and recruitment (50%).

The major issues resulting from Option B that pbo#tly affect cassowaries at the Ella
Bay Property result from the permanent decreaseagsowary habitat area and quality
both on and adjoining the Ella Bay Property. @aftazing and agricultural management
practices will continue to degrade the remnant tage along drainage lines and the
foreshore. Similarly, the 300 metre-wide vegetdiatfers of essential cassowary habitat
(sensuEPA 2004) adjoining the Ella Bay National Park the northern and western
boundaries of the property, are at considerable ois attenuation or removal. The
ecological values of the adjacent World Heritageartherefore, may be significantly
reduced by the concomitant influences of degratalytat, edge effect and weed invasion.
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Table 5

Impact Assessment for Option B: Continued pastoral landuse
Overall % of
Development Impacts Significance | Magnitude Score? Maximum
(Max =-48 Impact

Habitat loss on site -6 6 -36 75.0
Habitat degradation (edge effect) and : :
encroachment £ g e [0
Traffic flows -4 2 -8 16.7
Road death -6 2 -12 25.0
Dog attack -4 2 -8 16.7
Movement barriers (fences/roads) -2 y, -4 83
Negative interactions with humans 0 0 0 0
Hand-feeding issués 0 0 0 0
Disease -2 2 -4 8.3
Usage of adjoining forest by people 0 0 0 0
(disturbance & interactions)
Domestic fruit trees and water sources -2 -4 83
Increased noise and activity 0 0 0 0
Night lighting adjoining forest area 0 0 0 0
Invasion of pathogens affecting habitat 2 2 4 8.3
quality (e.g.Phytopthora '
I(?Ke)duced population carrying capacity 2 6 12 25 0
Reduced productivity and recruitment -4 6 -24 50.0
Impact on adjoining WHA National 6 6 .36 750
Parks
Total Effect -188 391.6
Maximum Possible Total Effect -816 170p
Change as Percentage of Maximum -23.0 23.0

! Subsequent risk of relocation and disruption t@leocial breeding systems.

2Magnitude x Significance
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Percentage

Figure 13

Comparison of Environmental Impacts for Option A an d Option B
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8.5 COMPARISON AND DISCUSSION OF LANDUSE OPTIONSAND ‘B’

Table 6 presents the comparative impacts resuitorng the impact assessment analysis for
two landuse options, ‘OPTION A’ the Integrated Résand ‘OPTION B’ continuing

Pastoral Activities (Tables 4 and 5 respectively).

Table 6

A comparison of potential impacts of landuse option s at Ella Bay Property

Development Option % of Maximum impact
OPTION A: Resort Master Plan 24.5
OPTION B: Pastoral landuse 23.0

From Table 6 it can be seen that the generic patdot impact is more or less identical
between the two activities i.e., 24.5% (Option A)mpared to 23.0% (Option B).
However, the nature of the specific impacts infieg the total outcomes differs
markedly. Figure 13 illustrates the magnitude afteidentified impact for each option. It
can be seen that the major impacts associated@jifion A’, the integrated resort, relate
to the threats posed by the increased traffic fldang Ella Bay Road, and people and
wildlife management issues associated with a peemtanuman population using the Ella

Bay Property.

In contrast, the major impacts associated with i@pB’, (continued pastoral landuse)
involve the permanent loss or degradation of caaspwabitat within the site, and the
potential devaluing of World Heritage Area valuesuiting from habitat degradation, edge

effects, and the spread of declared weeds intadf@ning Ella Bay National Park.

In the case of ‘Option A’ (Integrated Resort), therre a number of possible mitigation
strategies in addition to those which have beentified in the Master Plan (see 8.3.2)
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that can be applied to reduce the impacts idedtifieTable 4. The primary objective of
these mitigation strategies should be to maintajoreferably reduce impacts in the area of
road risk and human/wildlife management to thatrepmating those for the existing
pastoral landuse.

Unfortunately, the impacts resulting from the conéd use of the Ella Bay Property as a
pastoral property are not as easily addressed € Tgbl As freehold ownership includes an
‘as of right’ entitlement to agricultural activisewithin the property, there are few, if any,
mitigation strategies that are assured of beingctedaoutside the requirement for
controlling pond apple. For example, there is tausory obligation on the landowner to
fence off the drainage lines or the remnant vemetato prevent ongoing habitat
degradation. In addition, while a permit is reqdirto undertake further vegetation
clearing, there is no obligation on the landowrerdvegetate already cleared land or
restore degraded habitat.

9.0 MITIGATION STRATEGIES

9.1 MITIGATION STRATEGIES FOR ELLA BAY PROPERTY

The primary objective of cassowary mitigation sgies at the Ella Bay Property is to
facilitate the continuation of normal cassowarydabur while minimising the possibility
of adverse contact between cassowaries and humamsthe context of this impact
assessment, ‘contact’ includes injury or deathaslsowaries from collision with vehicles,
and dog attack. As such, an approved cassowaryageament plan will need to be
developed for the Ella Bay Property and the roatheoting it with the Flying Fish Point
township. This management plan should presentsgiexific locations and types of
mitigation to be used in detail, and include a lb&gn monitoring component. Those
specific strategies that comprise the cassowaryagement plan are dependant on the
final design of the Master Plan and the locatiod form of the Ella Bay Road upgrade,
but should include the following elements:
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9.1.1 Rehabilitating and augmenting cassowary hatlat so there is no net loss
The distribution of cassowary habitat in the Webpics bioregion was mapped by the
Environmental Protection Agency (EPA) in 2004. Theitat types used by EPA for
categorising cassowary habitat in this mappinggmtoare summarised in Volume |, with
full descriptions presented in Appendix A. The ERabitat types, in order of their relative
importance to cassowaries, are listed below:

1. Essential habitat;
General habitat;
Rehabilitating habitat;
Other vegetation;
Unknown;
Cleared;
Cultivated.

N o gk~ Db

As indicated in the Ella Bay vegetation survey lss(8D - BAAM 2006), the Ella Bay
Property contains vegetation mapped as ‘Essentwlbitbt’, ‘General Habitat’, and
‘Rehabilitating Habitat’ for the endangered southerassowaryCasuarius casuarius
johnsonii (EPA 2004). The recognised cassowary habitat tgpesshown in Section 4.1
Figure 7 of Volume | (Cassowary Survey), reproduiceck as Box 2 for ease of reference.
A summary of the relative values to the speciegaifh numbered location is presented

here along with possible mitigation strategieseach identified location.

Location la

The vegetation along this narrow riparian stripviad-disturbed and the stream banks are
steep for much of the western half. The remainiegetation in the eastern section of the
stream is degraded mesophyll vine forest with tafitans of pond applé&nnona glabra
and giant brambl&kubus alceifolius.The cassowary survey concluded that the resident
adult male cassowary (Cassowary #1) made reguéaofuthis riparian corridor, ostensibly
to access the infestations of pond apple presehtnthe lower sections of the stream and
along the foreshore vegetation. Although this native food source will be removed in
any future weed control program for the site, tleridor contains numerous potential
cassowary food trees, the most common being blaadpngElaeocarpus angustifoliugt
also allows an alternative access route for cassesvdo forage in the feather palm

dominated mesophyll forest to the north of the prop
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Given the significance of this corridor to the Ib@assowary population, it will be
necessary to ensure cassowaries have safe actbssarea. In addition, the inclusion and
revegetation of an additional movement corridogvat as (B) on Figure 14, will facilitate
cassowary movement into the Ella Bay Swamp, tothéh of the Ella Bay Property. The
structure and placement of the corridor is disalisgether in Section 9.1.2, with its

location and additional revegetation requiremehtsag on Figure 14.

BOX 2
Cassowary habitat types at the Ella Bay Property (  sensu EPA 2004)

(Numbers reflect those discussed in text)

Location 1b
This area compriseBlelaleucadominatedopen forest/woodland, degraded in places by
cattle grazing and weed infestations. It is comi®d that it holds little in the way of

ecological benefits for cassowaries while potelytiallowing adverse interactions between
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birds and visitors. As such, it is recommended this area be closed off to cassowaries.
Any cassowary habitat lost as a result should bepemsated for by the inclusion and
revegetation of a cassowary movement corridor tigkhe main east-west corridor to the
Ella Bay Swamp forest block to the north of thealBlay Property (‘B’ on Figure 14).

Location 2a

This area currently provides habitat for two ado#ssowaries (Cassowary #1 and
Cassowary #3), and acts as an important buffertHerElla Bay Swamp, listed as an
‘Important Wetland in AustraligWTMA 2005)'. Acceptable solutions to allow the
preservation of the essential cassowary habitathia area include cassowary-proof
fencing, a restriction on use by residents andansito the resort, and a strict dog control

program.

Location 2b

The management of this area is as recommendedtmtion 2a.

Location 3

This location contains no worthwhile habitat forssaewaries, being comprised of
shrubland dominated by exotic and declared weediepe Weed control programs will
remove these weeds, thus making it unattractivecassowaries. As such, it is

recommended that the area be closed off to casgswar

Location 4

This area comprises an exotic shrubland dominayeidfbstations of pond appknnona
glabra and is not natural or suitable cassowary habitah addition, as this non-native
food source will be removed in any future weed oarfor the site, it is recommended that

the area be closed off to cassowaries.

Location 5

This north-south drainage line does not currentigvige much in the way of food
resources for cassowaries, and for much of itstteagmprises secondary regrowth forest
with little sub-canopy. If allowed to return ta@mnant state, however, the corridor would
be categorised as general cassowary habitat, asdcasshould retain its current habitat

status as mapped by EPA (2004). In addition,avjoles an alternative movement corridor
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for cassowaries in the south of the property allgMhem to access the main east-west

corridor, and thus to the National Park locatedtvaes north of the site.

Given the potential significance of this corridorthe local cassowary population, it will
be necessary to ensure cassowaries have safe tisegfe. The structure and placement

of this corridor is discussed further below, withlocation shown on Figure 14.

Location 6

The management of this area is as recommendedfmtions 2a and 2b.

9.1.2 Retaining and creating connecting corridors fovegetation through the site

In the fauna assessment of the Ella Bay Prope®A(®B 2006), it was recommended that
a buffer zone of at least 50 metres be establiahddevegetated either side of the existing
drainage lines to protect the habitat of the tleead mist frod.itoria rheocola This 100
metre-wide corridor, in addition to the requireméot the construction of appropriate
cassowary-proof fences lining the movement corgdaos considered an adequate

minimum width for cassowaries.

Figure 14 shows the major cassowary movement agidithin the Ella Bay Property
superimposed onto the Resort Master Plan. Theidmcand extent of the cassowary-proof
fences, the approximate locations of the Ring Ro@adsing points over the cassowary
corridors, and the additional north corridor comguuin (‘B’ on Figure 14), are also
illustrated. The main east-west corridor doesatiotv cassowary access to that part of the
foreshore represented by Locations 1b, 3 and 4 @o%or reasons presented in Section
9.1.1. Any cassowary habitat lost by doing so, hawreshould be compensated for by
increasing the revegetation planned to take placthe new northern corridor ‘B’ and
throughout the remainder of the site, or be thgestilof an ‘offset’ i.e., either the gifting
to the protected estate of an agreed part of thepsusite or the purchase and donation to

the protected estate of alternative compensatdrifdiaelsewhere.
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Figure 14

Cassowary corridors at Ella Bay Property
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9.1.3 Cassowary-proof fence

A cassowary proof fence should surround the emtitegrated resort along the existing
vegetation line and extend into selected areaswdgetation where appropriate. The fence
should be at least 1.8 metres in height to guagatite exclusion of cassowaries and be
constructed of natural material e.g., tea-treeimilar, on a backing structure of 50mm
diamond-shape chain mesh fencing. The fence shmuldensely screened with plants so
that birds cannot run into it by accident, or teaated by people or food resources. Such
a fence serves a dual purpose: separating birda fitamans, while protecting and
enhancing the adjoining cassowary habitat, in thnistance the Ella Bay National
Park. There should be a gap between the loweioseot the fence and the ground of
approximately 100 mm, to allow the passage of smalinmals and reptiles, but yet not

large enough to give access to small cassowarkshic

9.1.4 Walking trails

No walking trails should be located outside thesoasry-proof fence surrounding the
development. All ground level walking trails anddpstrian paths inside the development
should be located outside the cassowary movememidors, or if located within the
corridor, be raised approximately 2.5 metres abgneeind level to prevent interactions

between cassowaries and people.

9.1.5 Roads
Road over-passes should be constructed on the Raagl’ to cross above sections of the
cassowary corridors, or existing gullies and creeR$1ese over-passes are essential to

facilitate the unhindered movement of cassowaryathdr fauna.

All roads within the resort should also be congedcfollowing the QDMR guidelines
referenced in Section 9.3.3. Where necessaryictlming devices should be located on
the roads within the resort. An example of speathps developed for the Daintree
lowlands is shown in Figure 15 to illustrate onsgible approach to reducing speed within
the resort itself. There are many others.
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Figure 15
Detail of “Watts Speed Hump”

9.1.6 Dog control

A rigorous dog control program should be implemédragad monitored, as dogs attack and
kill many cassowaries every year. It is recommenttat the feasibility of Pet Fence
Transmitters be evaluated for domestic pets wittndevelopment.

9.1.7 Landscaping

The planting of accessible native or domestic ifigittrees within the resort precincts
should be restricted. Any planting of cassowarydféees within the development may
attract cassowaries into the resort, with the agaoming risk of injury to both humans
and birds. This strategy will also avoid issuethvitying foxes concentrating within the

resort.

9.1.8 Water sources
Apart from existing natural streams, no standingewa.g., ponds or fountains should be

accessible to cassowaries in or around the developnCassowaries have to drink a
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number of times per day and it is probable thanany areas the presence of water is as

big an attraction to cassowaries as fruiting trees.

9.1.9 Weed control
The implementation and monitoring of a rigorous eveentrol to remove declared weeds,

plus a garden-escapee education program for rdsided resort management.

9.1.10 Lighting
To reduce the possibility of disturbance to cass@saand other fauna using the adjoining
areas, all external lighting within the developmehbuld be directed away from the

surrounding rainforest vegetation.

9.1.11 Education programs

A Queensland Parks and Wildlife Service (QPWS) atlan program on the risks
associated with hand feeding of cassowaries shmailishitiated. Human behaviour is not
predictable in hand feeding situations, and naiwéténost people with wild animals will
eventually promote an attack. Cassowaries can ‘bldty’ non-food items from adults
and children if they are attracted to them days, keys, jewellery, pens. This non-natural
feeding behaviour can result in illness and deathife cassowary and possible trauma for
humans who are confronted. In addition, experieimas shown that people often feed
harmful products to wild animals (e.g., in zoo attans), either deliberately or in

ignorance e.g. plastics, contaminated food etc.

9.2 ALIGNMENT OF THE ELLA BAY ROAD

The vegetation and geology of the Ella Bay Roaddscribed elsewhere in detail (3D:
BAAM 2006b). This road connects the Ella Bay Propeto Flying Fish Point,

approximately 3.5 kilometres to the south. It igrently unsealed and for up to one
kilometre of its length is cut into a steep andkgocoastal headland (Heath Point). To the

north of Heath Point, the road drops into a nundfexell-vegetated flats and low ridges,
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and to the south into disturbed lowland rainforestdering an aquaculture farm (‘fish

farm’). The entire length of the Ella Bay Road vgasveyed for cassowaries from 6 to 14
November 2006 (Volume | of this report). The E€a#ssowary habitat types adjoining the
Ella Bay Road and Flying Fish Point are shown agufé 16. The approximate locations
for the cassowary road crossing points are alsatified, along with names mentioned in

the text.

Figure 16
Cassowary habitat types along the Ella Bay Road (  sensu EPA 2004)
(place names reflect locations discussed in text)
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9.2.1 Ella Bay Road alignment options

In this assessment, three possible road alignnpdrns are considered for their potential
effect on cassowaries. This assessment does naidéncany other environmental
considerations e.g., vegetation, geology, and abasinagement issues. The approximate
locations of the road options are shown below @uie 17.

Figure 17
Ella Bay Road Alignment Options
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9.2.2 Option 1 — Retain the existing alignment

This is considered the least preferable of theethpessible road alignments. Currently
there are two adult cassowaries and a chick tigalady cross the Ella Bay Road between
Flying Fish Point and the fish farm to exploit thegetation within the Reserve. This
places them at risk of collision with vehicles, ahdt risk will increase significantly if the

road is upgraded and traffic flow increases.

9.2.3 Option 2 — Fish Farm boundary

This option allows cassowaries to access the Reseithhiout having to cross the upgraded
Ella Bay Road. In addition, it enables the Reséovee incorporated into or managed with
the adjoining National Park. However, there il #ie possibility that birds may occur on
the road near the fish farm. As such, there wdnglch need to incorporate a cassowary-
proof fence along the new road if this option wad®pted. Although not the preferred

option, this placement significantly reduces tis& f road death for cassowaries.

9.2.4 Option 3 — Coastal alignment

This road placement is the preferred option in thptovides maximum protection for the
resident cassowaries. The boundary fences ofishddrm could be extended to meet the
new road, leaving only a small length of cassowamnef fencing to ensure that
cassowaries are not able to access the road & poasts. As with Option 2, this road
alignment enables the Reserve to be incorporated an managed with the adjoining
National Park.

9.3 MITIGATION STRATEGIES FOR THE ELLA BAY ROAD CRESINGS

9.3.1 Road management plan

A road management plan for known and likely cassgweossing points on the Ella Bay
Road should be developed and implemented. Thegourrently used by cassowaries to
cross the Ella Bay Road have been identified anppbed however, the exact placement of
traffic calming points will be dependent on theafifocation and form of any road

upgrade. An example of a Mission Beach road congsisidicating possible traffic calming
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suitable for use on the Ella Bay Road is illusdaten Figure 18, with generic
measurements detailed in Appendix B (Moore 1998919 This crossing has been

designed to comply with Queensland Department ahN@ads standards.

Figure 18

lllustration of Standard Cassowary Road Crossing De sign

9.3.2 ‘Wildlife Protection System’ (WPS)

Another wildlife collision prevention strategy thiatay be suitable for the Ella Bay Road
cassowary road crossings is a ‘Wildlife Protect®ystem’ (WPS). This technology has
been used extensively in Canada and is designedetb approaching drivers with ‘real
time’ information of the presence of wildlife onethhoad. The WPS uses infrared cameras

to detect the presence of wildlife on or near tbadway. When the cameras detect
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wildlife, flashing lights at both ends of the rosdgment are triggered, thus allowing
drivers to reduce speed and anticipate wildlifehranroad.

9.3.3 Ella Bay Road upgrade

All upgrade works should be undertaken with refeeeto the best practice guidelines as
presented in “Queensland Department of Main Roadads in the Wet Tropics: Planning,
Design, Construction, Maintenance and Operation Bezctice Manual (2000)”.
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VOLUME Il

POPULATION VIABILITY ANALYSIS
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10. CASSOWARY POPULATION VIABILITY ANALYSIS (PVA)

10.1 BACKGROUND TO PVA

Population viability analysis (PVA) is the quantiva@ evaluation of all known factors and
their interactions that act on populations and ouate to their risks of short and long-term
decline or extinction (Boyce 1992). In PVA, extiloct vulnerabilities of small populations
(generally <500 individuals) are estimated usingpater simulation modelling (Clardt

al 1991; Lindenmayeet al 1993). The ready availability of generic compytackages
for running PVA has increased its use and subsegpglication in conservation planning

and endangered species management over the padedec

PVA requires a sophisticated understanding of ibdy of the species in question e.g.,
an extensive knowledge of its population dynamgenetics, and spatial and temporal
dimensions of population change (Noehal 1999). As software programs become more
accessible e.g., VORTEX, RAMAS, ALEX, etc., thisslmabiological knowledge is a

prerequisite for conducting a PVA.

10.1.1 Underlying principles of PVA

PVA uses simulation to assess the viability of pypation (Possingham 1999). It began as
an attempt to answer the question of how large rnaupbpulation be for it to have a
reasonable chance of survival (usually defined %8)9for a reasonably long period of
time (usually taken as 100 years - Soule 1993pwever, it is unlikely that any modelling
effort by itself can determine why a populatiordexlining or why it has declined in the
past (Caughley and Gunn 1994). The predictionsenfaoim PVA models should be
considered, therefore, to be projections about witatld be most likely to happen to the
populationif various hypotheses about the status of the popunlaind threats were true
(Miller and Lacy 1999). For population modellitaybe successful in evaluating options
for the management of threatened species therefareist be part of a larger process that
incorporates other approaches, including the stfdgatural history, field observations
and experiments, analysis of historical and currdata, and long-term monitoring
(Akcakayaet al 1999).
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It is important to accept that the concepts of pajan extinction and loss of genetic
diversity are based on probabilities rather thamaggies. Thus the PVA results can only
provide us with information on the probability oktection given certain assumptions
about the biology and status of the population ARMes not predict the fate of a species -
it is a probabilistic rather than a predictive tadiich focuses on the factors most likely to
limit the persistence of a species over time (Nebal 1999). As a result, we are really not
able to predict or guarantee exactly what will heppgo these populations with any
certainty (Shaffer 1987). It is unlikely therefpréhat we will be able to create
conservation strategies that will ensutee survival of any threatened population. A
properly conducted PVA, however, should provideittfermation required to devise and
implement management strategies that will decrehse likelihood of decline and
extinction of a population over a given periodiofé (Soule 1986).

10.1.2 Opportunities for the use of PVA in conseation management

It is generally accepted that PVA is a useful tpodvided adequate data exist and the
models and assumptions are transparent and carefsdlessed. It can also contribute
significantly to an understanding of the populatlmology of a species, thus identifying
any knowledge gaps in its life history (KeedwellD2). For most species it is best suited
for projecting population trends 10-50 years intee tfuture to compare different
management scenarios, but is less useful for grediabsolute measures of survival, such
as probabilities of extinction. Moreover, the leswf PVA are often used in the context
of adaptive management i.e., to develop and estirtta relative risks of conservation
strategies and inform decision and policy makingoioth endangered and non-endangered
species (Clarlet al 1991; Lindenmayeet al 1993; Boyce 1997; Rolls and Taylor 1997;
Shaffer 1997).

10.1.3 Constraints and shortcomings of PVA

Although numerous studies have demonstrated th#@ €ah contribute significantly to
conservation policy and the management of rareispée.g., Clarlet al1991; Lacy 1993;
Lindenmayeret al 1993; Possingham 1994; Ruggiebal 1994), it can be easily used
incorrectly, potentially to the detriment of theesges being modelled (Keedwell 2004).

Limitations of PVA include the difficulty of validang stochastic models, the frequent
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neglect of environmental trends and periodic flatitans, the omission of risks that are
hard to estimate, and the fact that alternative ehatiuctures often result in different
predicted effects of management regimes (Caughley @unn 1996; Taylor 1995;

Beissinger and Westphal 1998; Ludwig 1999).

Moreover, some studies have concluded that predtof future population sizes and
quasi-extinction events can only be accurate if daéga used adequately captures the
distribution of population growth rates (Coulsenhal 200)}. The recognised limitations
and pitfalls in the use of PVA are considerablycexbated for endangered species if the
quantitative models used are built on poor demdgcadata (Lindenmayeet al 1993;
Beissinger and Westphal 1998). Unfortunately,ueette population data are usually
difficult to obtain for rare species. While a PVArcbe tailored to suit the data available,
often the parameters and structures of such moegidt in large uncertainties (Akcakaya
1999). Analytically comprehensive analyses of papoh trends and persistence
probabilities require extensive ecological datai¢Bieger and Westphal 1998), and any
PVA will only be as good as the data on which ivased.

The amount of information required for an effectR¥éA is considerable, however, and in
practice data are often not available for many irtggag variables, particularly
demographic variables such p@pulation size, age structure, sex ratio, lifedms traits,
habitat quality and availability (Reed al 1998). It usually transpires therefore, thathe t
process of synthesising current information abospecies, inadequacies in knowledge are
often highlighted.

10.1.4 Scope of a PVA for the ‘local’ cassowary palation at Ella Bay
Any scientific inquiry starts with a question, apdpulation viability analysis is no
exception. In the Terms of Reference for an Emrirental Impact Statement for the EIS

of Ella Bay Integrated Resort Project the followneguirement is stated:

‘PVA at the local population level. This should ut# a clear indication of the
sources and reliability of the relevant life hisggparameters used. Where possible,
the parameters should include data that has beesearwhed from the local

population. It should include a discussion of tineitations of the results
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The inherent question to be answered in such a BWihether the ‘local’ cassowary
population is threatened by the resort project,iasd, why and how. To answer this it is
necessary to first determine what is actually méanthe term ‘local population level'.
As PVA deals with populations of animals or plantds not valid to subject only those
birds identified in and surrounding the Ella Bayparty to a PVA, as they interact with
and are influenced by the remainder of the SeyriRaunge cassowary population. Indeed,
it is crucial to have a sense of spatial and tealp@iationship between cassowaries, their
habitat, and demographic factors and risks. As skigure 19 presents that area (located
within the red square), considered to representdb& cassowary population potentially

influenced by any adverse impacts resulting froemEHa Bay Integrated Resort Project.

It can be seen on Figure 19 that there are twoetscsubpopulations in this area, the
Seymour Range and Mount Arthur cassowaries, ané€bthham Range cassowaries, both
tenuously connected by a narrow vegetated ridgesapdrated by the Bramston Beach
Road. Given the location and scale of potentigdaants as identified in Volume Il of the
cassowary assessment (Impacts and Mitigation$, @donsidered that the Seymour Range
population is representative of the ‘local’ cassomaopulation. As there have been only
two recent surveys conducted in the southern secfithe Seymour Range i.e., ca 20°km
(Moore 2006 c & d), it will be necessary to estiematany of the model parameters using
data from previous field studies at Mission Beddiogre 1998 — 2007).

The type of parameters that need to be estimatkdiepend on the model structure, and
the type of data available from the two Seymour deasurveys. If a parameter is not
known or uncertain, then a range of numbers cansed for that parameter instead of a
single number. This necessitates that the model misun many times, with different
combinations of the low and high values of eachapamter to make sure that all
uncertainty in parameter values is accounted fbrs $tatistical approach provides a way

to measure the sensitivity of results to each patam
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Figure 19
PVA study area

NOTE
Box 3 below presents a preliminary structure fa temainder of the population viability
analysis for the cassowaries of Ella Bay and SeyrRaunge. This PVA study is yet to be

commissioned.
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10.0
10.2
10.3

10.4
10.5

11.

12.

13.

BOX 3

DRAFT PVA REPORT STRUCTURE

CASSOWARY POPULATION VIABILITY ANALYSIS (PVA)
POPULATION VIABILITY ANALYSIS PACKAGE
INPUT PARAMETERS FOR SIMULATIONS

Age of first reproduction

Age of reproductive senescence

Maximum number of young per breeding cycle

Female breeding numbers

Male breeding pool

Mortality

Initial population size

Carrying capacity

Catastrophes

Genetic drift and inbreeding depression

Immigration/Supplementation

Definition of extinction
SENSITIVITY ANALYSES
POPULATION SIMULATIONS

Baseline models (with and without inbreeding)

Adult mortality assessment

Effect of immigration on persistence probabilities

Effect of Integrated Resort Project on persistgrrobabilities

Effect of continuing Pastoral Activities on persiste probabilities
PVA RESULTS

Present simulation results from 10.5
DISCUSSION

Analysis and interpretation of PVA Results from Qteat 11.
CONCLUSION

Assessment of population viability analyses forpalpulation simulations.
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APPENDIX A

CASSOWARY HABITAT TYPES - ENVIRONMENTAL PROTECTION AGENCY
(EPA) 2004

Essential habitat:
Regional ecosystems where there isiacurate and verifi€drecord of a cassowary and is
knowr? be preferentially used by cassowaries for breedieegling and general activity.
That is:
Known to be used by cassowaries for breeding, eftrenesting or by males with
chicks with striped plumage or;
Known to contain food resources that are used bya@aries or;
Known to be used by cassowaries, though it is uwknexactly whether this is for
foraging and feeding, breeding, territorial moveiserdispersal or some other

aspect of its life history.

General® habitat:
Regional ecosystems where there is an accurateaiittd record of a cassowary, but is
not known to be preferentially used as habitat.t Tha
General habitat sometimes provides linking halihat cassowaries use to traverse
between regional ecosystems of essential habitat.
The record is known to be a vagrant animal or;
The regional ecosystem is known to support cassesvarfrequently never during
times of food shortage elsewhere or;
There is insufficient information known to determiih cassowaries regional

ecosystem.

Rehabilitating habitat:

Non-remnart regional ecosystems that consist of rehabilitaing regrowing vegetation
that provide shelter and supplementary feedingtmadding resources. If allowed to return
to a remnant state, these regional ecosystems vieulikely to be categorised as either
essential or general cassowary habitat, dependirgw it satisfies the definition criteria.
This includes regional ecosystems where there baea previous accurate and verified
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records, prior to disturbance. Rehabilitating hatbsiometimes provides linking habitat that

cassowaries use to traverse between regional éeosy®f essential habitat.

Unknown:

Mapped vegetation polygons where the regional estemy type is unknown at present.
Once assigned a regional ecosystem, these unitsb&vitlassified as one of the other
cassowary habitat categories listed here. Unt# iki completed, a cassowary habitat
category cannot be ascertained.

Cleared:
Regional ecosystems cleared of native vegetatiwh tl@erefore not considered cassowary
habitat. Cleared habitat sometimes provides linkiagitat that cassowaries use to traverse

between regional ecosystems of essential habitat.

Cultivated:
Regional ecosystems representing agricultural anesfry plantations. Cultivated habitat
sometimes provides linking habitat that cassowatse to traverse between regional

ecosystems of essential habitat.

Other vegetation:
Remnant regional ecosystems that are either todl eméoo distant to satisfy the patch
analysis rules, or are considered geographicallydimatically unsuitable, despite being

essential or general cassowary habitat types.

Notes
! Essentiahabitat is defined as that necessary for the fersie of cassowary populations in perpetuity.

2 Accurate and verifietheans there is a record of cassowary from a refeutabanisation or individual that
could be contacted and double-checked (see Appdnftixk list), the record was obtained after 1986 tre
record had a positional accuracy of at least 1km.

¥ Knownmeans that the regional ecosystem has been reponteputable research, scientific literature @r vi
personal communication from cassowary experts @&sgbsignificant habitat for cassowary for foraging,
feeding, breeding or some other aspect of itdhiigeory.

* Generalhabitat is defined as that occasionally used bgaaaries, but not considered essential for the
persistence of cassowary populations in perpetuity.

®> Non-remnantneans all vegetation that fails to meet the strat@nd/or floristic characteristics of remnant
regional ecosystems in thegetation Management Act 199%his may include regrowth, heavily thinned or
logged and significantly disturbed vegetation.
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APPENDIX B

Detail of Standard Cassowary Road Crossing Point De  sign (Mission Beach 1998)
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